The total number of pulses (as estimated in the
analysis of the call demand. under Section 4-3)
inclﬁdes3DINAS-pulses, which have no potential of
generating revenue. For this reason, the number of
DINAS pulses was estimated, using the data for the
past three years. '

As a result, the number is projected in the
following equation:
Number of DINAS pulses = 0.122 x (Total number of pulses)
(R = 0.93)

0.918

Thus, revenue 1is calculated by deducting the number
of DINAS pulses from the total number of pulses.

(3) Project Loan
Based upon the assumptions for the Pelita IV, the

project loan should reflect the following scenario:

1) 60% of the initial investment should be

financed by external funds.

2) The interest rate should be 18% per annum, with
a grace period of 5 years and a repayment

period of 10 years for principal.

Resultg of the Analysis

The cash flow statements, the profit and loss statement
and the source and application statement are shown in
Table 8~1-3, 4, 5, 6 respectably.
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- The pash_flowrstatemeht (scenario 1) produce higher

~internal rate Qf-return_(I.R.R.), 6.8% thué s?enario 2

- due to_the.emphasize{placed-on the_financial revenue of
.evaluation critexia.(in area priority brdering) thouagh,
more or less, these two scenario have nbt such a big
difference in I.R.R. (The value of F.I.R.R is based on
“Before Tax"} ..

The FIRR of 6.8% which results if the network is
extended to cover the Desa is only one—-third of the FIRR
of 19,5%.Which results if‘ﬁetwork coverage extends to
only the IKKf_;in-other words,_thé‘FIRR in the Desa is
extremely poér_compared.wiﬁh that éf IKK and,KEC. (Refer
to Figure 8-1-1)

30— FIRR OF INDONESIA 6
—=== FIRR OF KABUPATEN =
[/} (COST/SUB OF INDONESIA

771 COST/SUB OF KABUPATEN

25 Lt

20 -

15

cosT/suB (x 10°% RP.)

FINANCIAL - INTERNAL RATE OF RETURN (%)

SRR
7

KOTAMADYA LKK KECAMTAN DESA

i | f;ﬂ .:, ;: [___f#f_f::[ﬁ_ff—_i>>

TELEPHONE NETWORK COVERAGE

Figure 8-1-1 'Telephone.Network Coverage and F.I.R.R,
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In the profit and loss statement, the operating ratios_
of the first several years show the deficit of opeérating
profits, that is, more than 100%. However, this ratio

will be turned down to around 80% in the later stage.

The corporate tax rate is assumed to be 45% -in this
plan. DPS means the provision for the development fund
and 55% of the operating profits (after tax) is

allocated. -

The total amount of internal reserve generated until the
year 2000 is estimated about 2000 billion rupiahs’and
shares about 35% of the total investment cost. (about
5643 billion rupiahs) This proVes'thé"plan'to‘be
financialiy feasible since this holds the same share as
in PELITA IV described in the next section.

The source and application statement is prepared in the
conditions that 60% of the initial investment cost is
procured for this plan with 18% of annual inﬁefest 
rate. Of this Table, "Change in Cash" are in deficit
until the year 2000 and turn is surplus from the year
2001. The maximum cumulated deficits amounted about
1867 billion rupiahs in the year 2000 and requires the
procurement of short-time loan.

Debt-~service ratio (operating profit + depreciation /
repayment of.interest‘and principle) shifts from 2.1 in
1992 to 1.07 in 2000.

In general, telecommunication project.fequires at least
1.3, but this plan positions under this'rate.until the
year 2005.

Therefore, the following financial measures are

requested to reduce the financial burden.
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8-1-5

1. The procurement of soft loan

2. The reduction of maintenance and operation cost of

Desa

3 Teke the méasdres to reduce the initial investment
cost of Desa (obtained low FIRR} or to procure a

external subsidy for Desa.

4. Area priofity drdering plan is prepared without
creating any gaps:in priority between -Province, but
the financial burden can be relieved to some extent
if the ordering plan is re-prepared in accordance
with the high FIRR obtained obtained by Kabupaten.

Changes in the Financial Position of PERUMTEL

{1) Outline of the year until the period of the PELITA
IV Table 8-1-7 shows the profit and loss statements
of PERUMTEL for 1979 through 1983. PERUMTEL has
not operated on a profitable basis over the past 5
yeafs, Expenditures have grown at a higher rate
than revenues, thus raising the operéting"ratio
(Expenditures/Revenues x 100}, Therefore, its
financing has been dependent on continual equity

contributions from the Government.

Under the PELITA'IV, the_opérating ratio is .
expected to chahge from 84% to 62%, a very sound
rate. - This reflects a proposed tariff rate

| revigion, in which thé tariff rate will be raised

by 20% every two years.

Uhder the PELITA IV, the internal reserves are
projected at Rp. 1,065,791 million (approximately
equal to one-third of the total investment for the
period}). Fig. 8-1-1 shows the financial sources
intended for the PELITA IV. |
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Total -
Investment

Cost

Soft Loan

External

- Fund Bank

L |other

Internal EBquity

Fund Internal
Reserve

12%

33%

12%
10%

33%

Figure 8-1-2 Fund Procurement in Pelita IV

(2)  Financial Position Up to the Year 2000

In order. to analyze the potential impact of this
“plan (which is scheduled for implementation from

1989 on) on the financial position of PERUMTEL, the

assumptions shown in Table 8-~1-2 are made regarding

the demand and cost in the area (Kotamadya) that is

not covered by the plan.

If the Kotamadya are included, then the FIRR is

- estimated at 15% even if the network is extended to
cover the Desa., It can therefore be judged that the
implementation of a rural telecommunications network

project is sufficiently feasible from a financial

viewpoint,
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The cash flow statement (PERUMTEL) based on the above
assumptions will be shown in Table 8-1-8.

If the Kotamadya are included, then the FIRR is
estimated at 15% (shown in Figure 8-1-1) even if the
netwrok is extended to cover the Desa. The FIRR,
extendeinq to cover the Kecamatan, is abut 18% shows the
possibility to 1mp1ement the plan even if the external
loan with 18% of- 1nteresf rate is procured

Therefore, Rural Teiécommﬁnications Network Projectd in
Indonesia, in the angle_of network coverage
conéideratibn, can be concluded as the compensation of
using the profifs derived in Kotamadya to the low

profits seen in Kabupaten,

Soft loan or external subsidy should be procured for

Desa construction to relieve the financil burden.

Although the FIRR varies greatly depending on specific
areas and network coverage, it can be: justified

finéncial'feaSibility to implement this plan in general.

Based on the above discussion, although the FIRR of a
rural telecommunications network project in Indonesia
varies greatly depending on specific areas and network
coverage,; it is possible to obtain an adequately
sufficient value overall if the low FIRR seen in some
areas 1s compensated using the profits derived in areas
with high FIRR, '

Economic Evaluation

Objective

This section is to examine economic effects of this
project. For this purpose, study is made to measure the

economic effects which this project will generate to the
nation and the rural areas. '
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The people or organizations affected by
telecommunications. business can be c¢lassified into the
following three categories. " Their cost benefits items

are also.

—

Costs ' Benefits

User Installation fee, Rental Feonomic benefits
fee, call charge

PERUMTEL. | Construction costs, Financial benefits

Operation/maintenance i — Installation fee,
costs o Rental fee,

~ Call charge

Regional | Subsidy/Development Economic benefits
Society expenditures : '

Financial analysis is conducted by considering only the

‘revenue and cost incurred in PERUMTEL. The objective of

economic¢ evaluation is to measure economic benefits that

accrue to users and thus to evaluate rural projects from

the national perspective;

Economic Effects

Telecommunications are a kind of modern communication
media. They can make information exchanges with remote
areas at once. Telephone plays a significant role in
daily activities as a one df_the important two-way
personal communication media. . Development of
communications will establish the closer socio-economic
inter—dependence between iSolated areas through

inter-regional division of labour.

The_impacts of telephone services introduction will be

summarized as expansion effects and substitution effects.
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The expansion effects mean that time reduction in
communications by exchanging information and -the faster
communications with remote areas will improve managerial
efficiency in both public and private sectors, the
increase of profit opportunities as the results of
easier market accessibility and improve life-styles of
people through being able to obtain better information.

The impact flow chart of telephone services introduction

will be shown in Figure 8§-2-1.

The impact on industrial sector will result in easier
market_édCesSibility.' The easier market accessibility
will make business firms collect market information more
gquickly, will improve the existing market structure,

and will introduce agricultural technologies, which
will bring more producfion. Another impacté on
modernization of the agricultural sector come for faster
preparations against vermins faster reactions to natural
disasters and easier monetary transactions. Development
of the agricultural sector will accelerate the _
establishment of agro indﬁstry, encourage other business
sectofs, increase employment opportunities énd increase

regional income as the final results.

In Indonesia, communication media such as H. F. Radio,
and messengers are widely used in'the rural areas.
However, these communication.methods keep the management
efficiency and social services levels to local'people
low because they cannot respbﬁd well to recent demand

for faster communications and high quality information.
The telephone services can be ekpected:to bring more

efficient organizational structure better

social/medicals service to local people.
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The subgtitution effects mean cost savings on
communication expenses. Cost of telephone use are
cheaper than those of other communication media. The
efficient use of communication media will be also

realized by introduction of telephone services.
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Measurement of Economic Effects

In this, the following three analyses will be considered

to meastre the effects of telephone services.

Consumer surplus can be classified into realized and
unrealized surplus. Those two surpluses will accrue to
users and regional societies. Consumer surplus include

the expansion and substitution effect.

Media cost comparison analysis can be made only in the
sample areas and should not be applied in the nation
wide level. Therefore, the measured benefits of this
study should be applied in the feasibility study which
will be executed by PERUMTEL in future.

The economic benefits can be measured by a functional
relationship of gross regional domestic products and
telephone service. This relationship is derived from
results of statistical analysis on socio-economic data
since this relationship does not. reveal the actual cause
and effect relationship. The purpose of this analysis
will be restricted to illustrate the significance of
telecommunications development against other
infrustructure development, This analysis will not

measure the economic benefits in monetary terms.

(1) Consumer Surplus
The method of estimation is described in Chapter 6
"Area Priority Ordering" in detail.

The results of estimation for province will be

shown in Table 8-2-1. The procedure of calculation

is shown as follows.
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Subscriber demand forecast for
each propinsi

A 2

Evtlmatlon of “marglnal w1111ngness
to pay"

‘Estimation of consumer  surplus per
subscriber

rm;__+m_“
Supply
Scenario

l

Calculation of total consumer surplus in
the project areas

It is assuméd to be no differences of surplus
between the objective area and the nOn-objeCtive

area.

The nominal installation fee is assumed to be
Rp500,000 (from the year 1985) for all propinsi,
that is charged real terms'by the consumer price

index in 1975 for each propinsi.

In Indonesia rural, the total amount R9670Ubillion
of consumer surplus can be éxpected tO'éCcrue to
users and Rp491,000 per subscriber on average. The
cost benefit ratio in the installation of telephone
will be expected to be 12 ("total willingness to

pay"/actual expenditure). Estimated marginal
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willingness to pay is very close to what people in
wthé-Samplé-areas menfiongd in the interviews.
Therefore; these facts are concluded to indicate
that the high benefit will be generated to users in
télephone introduction.
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(2)

Media Costs comparison

- In Indonesia, the.following communication medias

are observed to be widely used in general.

1}

Telephone service
Telegram service
H. F. Radio (SSB)
Mail service
Messenger services

Face to face meetings

Theoretical Consideration
- A person will choose a communication method

which is the most effective for him.

In this study, media costs, one of the
important factors for media selection will

carefully examined.

Media costs will be classified into.
non-transmission costs include those cost
incurred in the possession of communication

means and time costs of making messages.

Asgume that there exist the above-mentioned six

communication methods between two remote area

and denote TCi as the transmission cosfs, NTCi
as the non-transmission costs of the i-th
communication method.  One may choose mail

services which incur zero possession costs but |
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a’high”ﬁime costsLof:hé may éhooée telephone
services which incur_high pOsSessibn costs but
the smallest time costs., These tell that
people evaluate their tlme costs differently.

Assume that total cost 1ncurred to use the i- th
method is Sl, one will choose method whlch '

minimizes Si, i.e.
Min Si = NTCi + TCi

The total costs Si will be affected by the
frequency ‘of media use and the. dlstance for

messages to be transmitted.

Suppoée that three media cost curves are drawn
as S1, S2 and S3 in the lelbwing-figqres, the
medium 2 will be used up.to Di and the medium 3
will be used for more than DI. Therefore, the
' triangle area NTC3-D2-NTC2 is the total amount .
of cost saving's incurred to a user when he

chooses the medium 2'up to the distance D2.
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Cost

0 . Dl Distance

Figure 8-2-2 C(ost Curve of Madia

2)

Break—down of Media Costs
Any medium will be considered to generate the
following costs.

a) Non-transmission éost
. Message preparation costs
." Access costs to media
. Operator's costs

. Possession costs

The posséssion costs of media are shown in
Table 8-2-2., The annual present value is
estimated from durable periods for each
médium; The 12% of interest rate per year
is.applied to calculate the discounted time

value, ie., the present time value.
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b}

Transmission costs
The feollowing assumptions are made to
calculate the transmission cost of each

medium,

The volume of information was assumed to be
the same as the three minutes communication
by'teléphone. ‘One minute in telephone
communication can transmit 300 words. The
conversion rate of telephone to other media
are assumed as follows (applied in the

Japanese standards):

Three minutes in Telephone —- 900 words

Letter -~ 1000 words
Telegram _ _ - 900 words
Three minutes in H. F. Radio -~ 900 words

The frequency of ‘information to be
exchanged is assumed to be 10 times per
month (three minutes communication for each

time, obtained from the interview survey of

" the sample area).

Transportation costs are based on the

following assumptions.
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(Km/ﬁf.)
f

Private Means. of Communicatiou

60

Public Means of Communication

40

20
" 10

6 100 200 300 400 500 600 (xm)

Figure 8-2-3 Speeds of Transportation

Up to 100 km, the average speed can be in
the range between 20 km/hour and 40 km/hour

by private means Qf.trahspértation.

The costs incurred by using private means
of transportation are assumed to be mainly
gasoline cost. This method requires one
liter of gas per 50 km. The pfice of
gasoline is Rp 350 per one liter. Thus,
Rp 7 is reguired for 1 km of operation.

The costs incurred by using public means of

transportation are bus fares shown as
follows. '
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Chargirg Zone
in Telephone

0-25 km©  25-100 km  100-200 km 200-300 ki

" Road Distance

Bus Fares_

12.5 km 100 km 300 km 600 km
Rp.200 Rp.500 - Rp.2000 Rp. 5000

3)

. Time.Va1ué'6£ nessengers is estimated as
' Rp300-Rp700 per hour.

'Results of analysis

The follpwihgisituations are analyzied.
1. Telephone s@bécriber in automatic office to

telephonea subscriber in automatic office

2. Telephone subscriber in manual office to
telephone subéériber in automatic office

3. Télephone subécriber.in manual office to

telephone subscriber in manUal office

'_ 4, A user in public call office to telephone

subscriber in automatic office

‘5. A user in a_public call office to telephone

subscriber in manual office

6. Letters

'_ 7;7_Messenger éent_by motor bikes

8. Messenger sent by bus
9, Telegrams

10. H.F radio
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a)  Non—-transmission costs
The formula of non-transmission costs is as
follows,

NTC = (TM % 2+ TA + TO) x N x W+ pC
where, NTC;'  Non- transm1551on costs
' ™ Preparatlon costs _
TA:: _Access costs to medla
TG Operator's costs

N Frequency of 1nformatlon per month
W : ‘Pime Value
'PC'ﬁl Possession costs of a medlum per

-month

The results of analy51s are shown in Table
g-2- 3, 4, The H F rad10 is most expen51ve
and requlres Rp900 000 per month to use
because of its hlgh posse551on costs.
=Compared Wlth telephone, H.F radios have
shorter service perlods and. high trouble
occurrence rate. Though the possession
‘.COSt of - motorblxe is hlgher, ‘the total
costs of motorblke are cheaper than that of
H.F radios because motor bikes can be used
‘not just for seﬁding messages (here, 40% of
total poéééssiOn'cost are .assumed to be
incurred for communication purpose.)

The diffefence between in Riau and in Jawa
Tengah is access costs to public call
: offices, which affect the non transm1551on

costs in medlum 4 and 5._
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"Transmisgsion Costs

“The formula is given as follows

Telephone i TC=TariffxTMx60xN
leétter - : TC=TariffxN
;fransﬁortétion - rC i(~%~xW+GasolihexD)xNx2
‘Transportation TC=(W/V£+GasolinexD)x2
Telegram : TC=(Tariff )xNx900
H.F radio . . : . TC=0
kwhere, TC : Transmission cost _
' ™ . i Time to transmit message
V. . : Speed (km per hour)
D : One-way distance {(km)

Transmission costs depend on distance. This
- analysis is:made according to the distances

divided by the telephone charging zones.

- The telephone tariffs in 1985 are given as

follows.'
0 - 25 km Rp.75
25 - 100 km - Rp.750 .

100 - 200 km  Rp.900
200 ~ 300 km  Rp.1125

300 - 1000 km  Rp.1500
more than 1000 Rp.2250

“Mail charge is Rp.140 for a normal letter in
1984. The speed and distance are based on the
assumptions shown in Figure 8-2-3., Telegram

tariff is Rp.1l0 per word.
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(3)

Total césts_bf'ééch medium including
non*transmission_cbsts and transmission
costs are shown in Figure 8-2-5, 6. These
figures show the high costs of H.F radio
and telegrams. Transmission costs of

telegrams are extremely expensive in

comparison with those of telephone.

The costs of letter are extremely low at

distance more than 25 km. If the time cost
of letters in the rural areas of Indonesia
are taken into account, thé costs of
letters will be higher than those of

telephone because it usually takes one week

for a letter to reach in the rural areas.

In ¢conclusion, the substitution effects of
telephone introduction to all other media

will be generated in the distance more than .
100 km and even within the distance 100 km,

- the effects will be generated against the

media of H.F radio, telegram and messengers

sent by motorbike.

Cross Impacf Analysis

The objective of this énalysis is to examine the
functional relationship between economic
development and telephone introduction by applying
the statistical analysis (Mécro~approach).

1) Theoretical consideration
Those indexs such as economic activity index,

communication index, standard of living index,
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quality of'manpqwér iﬁdéx_Wéfe Cﬁeatédiby
applying soéioéeéohbmic data'of-QG'brbVince
(excluding Timor Timur) in Indonesia (1980).
through the principa1'cbmpdnent analysis.

These indexés are the scdres'of-the'first
principal components described in Chapter 2

"General View" in detail.: .

The'impaétinsw_of the;téiephbné ihtroduction
is assumed to be as follows.

'TelephbneiihtroductiOn”

Communication Index

y . ) A

Quality of Manpower Index - ECoﬁomiC'ACtivity Index:

Economic'Develobment;lndex

k

Standard of Living Index
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The impact on communication index will
affect the encouragement of economic
activity by increasing accessibility to

markets and social service’ organlfatlons,

and then lead to economic development.

As results of economic development, living

‘standards will go up. .

2) Results of Estimation

The result of functional equation in terms of

GRDP per'capita is as folléws;

GRDP/Capita = 117.1+34.29 COM + 6.38

ECAC.

. § oM
(3.44). (1.69)

R = 0.63

oM 0.0016 + 0.605 COM + (.312 STAN
' {2.87) (1.48)
R = 0.9 '
where, COM : Communication Index
ECAC : Economic Activity Index
oM : Quality of Manpower Index
STAN : Living Standard Index
R : Co-relation Co-efficient
Figures in ( ) are t-value

3} Findings

a)

b}

If communication index increase by 1 unit
GRDP per capita increase by 34.39 (Rp1000).

If economic activity index increases by 1
unit weighted by quality of manpower
index, GRDP per capita (RplOOO) increase

by 6.38 (Rpl000)
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c)

a)

e)

Communication index ihcreasés by 1 unit
causes quality of manpower index increase
by 0.605 and standard of living index
increase by 1 unit causes quality of
manpower index increase by 0.312.

The relation between GRDP per capita and
communication index is shown in Figure
8-2-5. The functional eqguation is derived
as

GRDP per capita = 116 + 34.29 COM.

Those provinces 106ated'in the down-part
of "this line, can be regarded as the
relativeiy developed area in communicétion
and those provinces, located in the
upper-part, can be regarded as the
reiatively less developed. Thus, the
policy consideration is fequested in those
provinces located in the upper-part to

increase GRDP per capita.

The communication index has a close
correlation with the quality of manpower
index. This fact is shown in Figure
8-2-6. Those provinces located in the
upper-part of the line, can be regarded as
the less developed area in communication,

‘compared with the development level of

manpower quality. Therefore, these
provinces are requested to provide more
communication facilities because there

~exist more people who are able to use

communication media.
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CHAPTER 9.

(1)

(2)

(3)

GUIDELINES FOR BASIC PLANS, DESIGNS, AND
EVALUATION GF RURAL TELECOMMUNICATIONS NETWORK

The following elements shall be especially

considered in planning telecommunications network.

Technological advances in telecommunications are
so rapid that a wide technological gap is normally
produced between new and existing facilities. A
variety of problems (in operation, maintenance,
investment, etc.) may occur at the transition
stage (where the new and old facilities coexist),
and thus should be dealt with in a long-term view

point.

The integration of various elements into a single
system is essential in order for

telecommunications to be able to fully function.

The domestic network must be developed to comply
with the international standards as much as
possible bhecause it forms a part of the worldwide

telephone network..

The Flow of the study procedure is outlined in
Figure 9~1-1.
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~Analysis and future perspection of communication
facilities, socio-economic status,development plans,
overseas status,etc.

(Formulation of planning concepts)

9-2 | | 9-3 o-4 |
Subscriber Traffic forecast Fundamental plan
telephone

| Telephone circuit

of telephone
computation

demand forecast network (Technical

standard)

System Designing =«

Implementation plan

Q-7
Maintenance
and
operation
plan
98

Financial and

economic evaluation

FIGURE 9-1-1 OUTLINE OF S5TUDY PROCEDURE
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Apprehension of status quo and future prospects

Planning conéepts such as the significance and future
prospects of the project shall be formulated in accordance
with the present status of society, the ccononmy,

communication facilities.

a1l relevant information and data with regard to existing

facilities and service conditions shall be collected in

tandem with close reference to almanacs and statistics.

Subscriber telephone demand estimation

The estimation'procédure for subscriber telephone demand
is outlined in Figure 9-2-1.

‘The growth path of telephone demand may be classified into

the following three stagés: slow growth period (initial
stage), accelerated growth period (rapid growth stage),
and decelerated growth period (saturation stage). A
preliminary basic configurétioﬁ should be conceived prior
to.the,initiation of actual forecast, to determine the
stage Of;demand'growth-(faking'acéount of overseas

situations, urban situations, etc.).

The estimation method shall be selected from the
following: (1) Estimation by'time series data; (2)
Bstimation by cross sectional data:; (3) a.combination of
the above two methods . Demand estimation for small areas
shall be subject to a carefull consideration because of
lack of time series data. The past data will not possess
information of the future development plan, the national
policy, etc. In addition, because the public needs
(administfative'officés; ete. ), ecbnomic needs (commercial
offices, etc.) and personal heedé'(ipdividuals) occur
sequanﬁially (correSponding to a'certaiﬁ priority},
accuracy may be improved by estimating demand by
subscriber categories.
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Planning concepts

. Confirmation of

oApplication'purposé
of: forecasted wvalue

forcasting objective

s Objective area
*« Objective period

» Time series data{telecom.).

Data

4

collection

Data analysis

and field survey

Selection

No.of new subscribers
No.of waiting applicants
Total subscribers
Subscription fee
+ Time series data{sccio~econo
mic)
Population,household, income.
consumer price index,
industrial category,
no.of enterprises and emplo-
yee ,migration plan,
"local development plan
+Relevant oversees data

Questionnaire on sampling
survey

» Demend rate method

of method

Forecast of Supple-
mental statistics
Computation of fore-
cast value

Evaluation

b

Determination of
forecasted value

* Regression method !
« Comparison method

Figure 9-2-1 Outline of Forecasting Procedure for
Subscriber Telephone Demand
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Trafific forecast

Traffic data are used for operational planning, facility
costs computation, revenue estimation, etc. The average
subscriber calling rate, the average holding time, and the

toll-to-local ratio of traffic are specific variables

" needed as traffic data.

In this study, the traffic forecast was made by metered
pulses (which is closely related to calling rate) because
of the insufficient time series traffic data. The
forecasting procedure shall be shown in Figure 9-3-1. And
distribution ratio of toll to local traffic was obtained
as follbws:

Dt
toll metered pulses _ CR . at ¢
local metered pulses CR . al %%

_at . Dt . T1 _a . D
T al . Dl . Tt T

where,_. _
CR: Average subscriber calling rate (Erlang)
at: Toll call rate in traffic
al: Local call réte in traffic
Tt: Average holding time per toll call
Tl: Average holding time per local call
Dt: Average metered pulses per toll call
D1: Average metered pulses per local call
Dt Tt

_at D = T o= ot

a=3x, " T p1" 1

Collection of traffic data on automatic exchanges in the
rural areas are not often available due to the limited
number of existing facilities. 1In such cases, the use of
traffic data of manual exchanges may be one of the
alternative methods. It is generally said that an

automatic exchange operates with twice as many calls. (0.7

- 399 -



- 0.8 times of the holdihg time) as a manual exchange

. does. Thus an approx. 50% traffic increase may be .
expected in some cases.

Past fraffic'data, esbecially toll cﬁli dafa,_may_be,a
greatly‘affécted by trunk links conditions,: For instance,
in a case that £ransfer links are inéuffiéiént and that
busy conditions continue for a long time, subscribers may
lose thgir desive to call. This makes traffic_
unprediétable. A continual supervision and reevaluation
of the traffic will become necessary. |

The required number of telephone Cifcuits shall be
calculated by the estimated traffic (calling rate x number
of subscribers) that satisfies the Specified connection
guality. Because the forecasted traffic'value differs
from the real traffic value in many cases, it is
inevitably necessary to reevaluate the number of telephone
circuits by conducting confinual'supervision, to maintain

a telephone service satisfactory.
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Technical standards

Technical standards are a significant factor in the
determination of service guality. They also have a big
impact on the scale of investment for the construction of
a telecommunications network. An 1 dB improvement in the
transmission loss for subscriber lines, for example, an
extremely large amount of investment will be necessary.
For this reason, the technical standards must be based on
long-term strategies to meet telecommunications network
development plans. Fortunately, Indonésia possesses its
own "Fundamental Plan" for technical standafds,'and its
domestic network has been developed to be a part of the

worldwide telephone network.

System designing

Upon planning a telecommunications network, the following

standards are commonly applied:

- Consistency with the goVernment'objectives

- Consistency'with the government policies and
strategies

- Economic advantages
- Financial and resource requirements
- Flexibility of telecommunications network

Because of ISDN construction as an ultiméte_objective of
Indonesia and its already developed digital
telecommunications technology, economic factors are
regarded as the most significant standard among the above
items. From economic points of view, construcfion,_ |

maintenance and operating expenses, revenue, depreciation

‘expenses, etc. must be considered. Depreciation expenses

and revenue depend on construction costs and the number of -
subscribers. Maintenance and operating expenses are

expected to be reduced by a certain amount due to new .
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fecﬁnélogieSQ Tt is'eSSéﬁtial to combine the subsystems
shown in Figurg 5-242,'according to the procedure shown
in Figure 5-2-3 t0 obtain the least costs system.

In thisnprOject} é system selection diagram (Pig, 5-4-9)

Was'prepared. ‘This diagram shows the combination of main

“exchange technologies and transmission technologies for

various parametric combinations of sizes of users and

distance from main exchanges. Taking account of this
diagram and the geographical conditions (mountains,
rivers, Jjungles, islands, etc.), systems in sample areas
were eXaﬁined. Total construction costs in Indonesia were
estimated by regfession'anélyses based on the construction
costs_of.the sample areas and geographical.data {(distance
betwéen.Kabupéteh:éapital and Kecamatan capital}'numbér of

subscribers per unit area size, etc.).

Implementation plan

Construction of telecommunications network shall be
implemented, according to area priority orderings.
However, the scale of the implementation plan may be
expanded or reduced,.depending on the goﬁernmént budget
and/or other development plans. Especially, at the time
the world recession, the reduction in scale is unavoidable
in many cases. In suéh cases, supply rate of telephone
services (fulfilment rate) will be reduced or the target
year of démand'fulfilment realization will be postponed.
To determine su?ply rates, the following factors should be
considered:

(1) The demand_fulfilmént rate up to the target year is

reduced in a certain percentage for all areas.

{2) Mainly accommodate subscribers into nearby exchanges
of which construction costs are relatively
inexpensive; are_conﬁect in priority and restrict new

subscriptions from remote areas.
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(3)

(4)

Bstablishing an area priority ordering and a high
priority area only will be suffices completely in
accordance with the budgetary constraints.

Giving priority in public and industrial subscribers

and suspending the demand fulfilment of residential
subscribers to the next program.

Determine a scale of demand fulfilment by combining

above-mentioned factors..

To determine an area priority ordering, the following

points should be taken into consideration:

1) From the'viewpoint of area development pdiicy -
- Boﬁndafy areas :
- = Inconvenient transportation areas
- Developing areas whose industry requires
telephone installation high.
- Regional potentiality {Increment of population
density) ' '
2) From the view pdint of social and economic
effects ~
- Consunmer surplus

- Covering Population size per subscriber

3) From the view point of financial revenue

- Internal rate of return gaining rate

The determination of, "what view point shall be
preferable" is rather impracticable, because of the
diverse state of national affairs. JInstead, this
shall be determined by the planners, in consultation
with the relevant authority concerned.

A bar chart provided in this report was made to
fulfil the demand for rural telecommunications in the
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year 2000, assuming each Kabiipaten as a unit of

construction. In compiling this chart, the following
periods were used as standards of the required

numbers of months in the construction work schedule:

Field survey and basic design 3 -

5 months
‘Preparation of specifications 2 ~ 4 months
Tendering period 2 months
Tender document evaluation 2 - 4 months
Contract negotiations 1 - 3 months
Preparation ‘of construction DWGs 4 - 6 months
Review of construction inspection
of equipment _ 6 - 10 months
Tower construction : 6 — 10 months
Delivery period : ' 2 -~ 3 months
Construction period _ 20 - 24 months
Bcceptance inspection 2 - 8 months
Construction supervision ~ 30 months
Training 3 - 6 months

The entire period for a single project {(Kabupaten
unit) including the above work schedules is
estimated to take approx. 24 - 48 months on

average.

9-7 Maintenance and Operation

Maintenance and operation work faces the following

problems:

(1)
{2)

(3)

The maintenance area is excessively large.

Most sites are located in hard-to-reach areas.

Because a cable or radio transmission system is used
for distribution to subscribers besides audio cables,
multiple types of technicians are required for lthe

“maintenance of subscriber facilities.
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{(4) Because a state-of-the-art digital exchange replaces

the existing local exchange, additional specialists
are required for their maintenance.

A large number of staff will be required if
maintenance and operation persbnnel are assigned to
individual offices to cope with these problems,
Therefore, an intensive maintenance circuit will
become inevitable, utilizing mobility to the full
extent. In addition, the required number of
bperation.personnel may be reduced, and the
productivity of staff may increase, by.introducing

new technologies.

This is guite conceivable fact that 40 - 100 or more’
staffs are employed per 1,000 subscribers in
developing countries, whereas 10 or fewer staffs per
1,000 subscriber are generally'engaged in adwvanced
countries. A maintenance and operation plan is
recommended to be formulated at the level of 20
staffs per 1,000 subscribers in the target year of
2000.

Financial Analysis and Economic¢ Evaluation
Financial Analysis

This chapter is intended to show the method, how to
check the feasibility of the project easily for the
PERUMTEL's regional feasibility study in the future.

In general, the index of financial internal rate of

return (F.I.R.R.) is applied for the study.

F.I.R.R is a function of revenue and cost will be

indicated as in Figure 9-8-1. If revenue (call charge)

- per subscriber takes in the horizontal line and cost

(initial cost)} per subscriber in the vertical line, the

value of F,I.R.R can obtain in the I.R.R. line in Figure
9-8-1.

- 406 -



VYT FO 3IAPUYD  T-8§-6 SIAnbTE

("dy@ERL) ¥3I¥ISANS ¥3d LS00

QB2rl PPOC] VoUR1 QRES BURS QBdyr Q8BS

A

PBS

%)

RGBS

BRdc

BBSc

BEOS

(*duERR 1) " 8NS/AMNINTY 1180

- 407 -



The other revehue and cost items are based on the

assumption described in Chapter 8 "Financial Analysis®

In this figure, the value of F.I.R.R. can estimate by

applying. the incurred cost and revenue of'a‘particular

Kabupaten. When the required F. I R, R. is obtained
before~hand, the maximum cost to’ 1nvest can be

| calculated by applying the F.I.R.R. line with the

expected revenue. '

The functional equétion of F.I.R.R., cost per subscriber
and revenue per sﬁbscriber is as follows.

F.I.R. R = 2, 14363 - 0.0021625 c + 0.01579 Re
. _ (-19. 675) (7 52298)
(R = 0.97)

where, C : construction cost per subscriber
Re: -calllng revenue per subscrlber
R : correlatlng coeff1c1ent

' The figure in ( ) indicate t-value

In financial anaiyéis, the following indexes are used
besides the index of F.I.R.R.

Self-financing ratio
This index is used for checPlng the extent of internal

fund coverage over ‘new annual amount of investment.

The value of this ratlo 1ndlcates the stablllty of a
financial status and. thlS should be in the’ range between
25% and 40%
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The Formula is as féllows.

Total Revenue - (Operation cost + Interest &'Principle Repayment

New Investment Amount + Interest Repayment in New Investment

Amount

- Internal Cash Ratlo

Fotal

ThlS 1ndex shows that the amount of internal fund, as

the percentage of total 1nvestment capltal, can_retain
every year. '

The value of this ratio indicatee the availability of

internal fund when the bu51ness ent1ty makes a plan of

'new 1nvestment. This should be 3-4% in general.

The formnié”ie:as followe._

Revenue-(Operation Cost + Interest & Principal Repayment )

Total Investment Capital

Debt-service Ratio . _
This index indicate the repayment'capability'of interest
and pr1nc1pa1e every year and the minimum 1.3 of value

is requlred to keep the sound flnan01a1 p051t10n,

~ The Formula is as follows.

Total Revenue —_Operating Cost
The Repayment Amount of Interest and Principle

Economic Evaluation

The economic'benefits can possible‘to measure in
monetary Va]ue, Wlll be proposed the follow1ng two,

'expan51on effect and substitution effect.
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Expansion Effédt Substitution Effect

. Consumer Surplus . Consumer Surplus

User :

{Realized) . Media Cost Comparison
Regional . Consumer Surplus . Cohsﬁmer'shrplﬁs
Society (Not~realized) ' '

. Cross-impact study

(1)

Consumer Surplus

_Conéumer surplus can be generated_in:the insdata.

The consumer surplus of call charge can be _
estimated when the following equation is introduced.

T = f (W, Inc, Pop, S, X) iveennenaan (1)

~where, T 1 Traffic
W : Call'chérge'
Inc : GRDP per Capita'
Pop : Population
s 't No. of Subscribers
X : SociOméconomic variables besideé the

above-~mentioned

And the edguation (1) will be modified in térms of
gt _

W = £(T, Inc, Pop, S, X} ...........;. (2)
In the equation (2),.the functional relation
between W and T can be graphically illustrated as

follows.
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- (2)

Assuming that traffic volume is T*, the call charge
W*_is'determined. In this case, the triangle_afea
W-T1-W* jis called as the consumer surplus in the
call charge W*. The square area W*~T1-T*%*-0
indicate the .total call charge payment to PERUMTEL.

Media Cost Comparison

The formula of media cost comparison was described

in detail in'"Chépter 8 Economic Analysis”. This

formula can be applicable to the economic
evaluation of Feasibility Study, to be executed in
the future.
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’-'ANNEX221 o | o

'_-_;THE DISTRIBUTION OF THE NUMBER OF KABUPATEN |
ACCORDING TO PGPULATION SIZE IN KECAMATAN WITH
MANUAL EXCHANGE STATIONS (1980) | |

 ANNEX 2-2- 2

- - DITTO - WITH AUTOMAT?C EXCHANGE STAT!ONS (1980)_
“ANNEX 2 23
- DITTO WITH NO TELEPHONE STATIONS (1980)

Note: These data are prepared for the significance of the
' pro;ect '
ANNEX 2-2-1 shows that D.I. Aceh prov1nce has elght
"Kabupatens and, among them, one Kabupaten has a less
o "tHan'lD% of Kecamatan'share with manual exchange office,
E _'4 Kabupatens have 10 - 20% of_Kecamdtan share and 3

: Kabupatens'have'zﬁ - 40% of Kecamatan share.
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ANNEX 2-2-1 The Distribution of the Number of Kabupaten According to pepulation
8ize in Kecamantan with Manual Exchange Stations (1980)

L
Province tE:i 10 20 30 40 50 60 70 80 90 100(%)
10%
D.I. Aceh 1 4 3
5. Utara 1 6 3 1
5. Barat 3 1 1 3
Riau 1 2 1 1
Jambi 2 3
8. Selatan 2 2 2 2
Bengkulu 1 2
Lampung 2 1
J. Barat 4 9 7
J. Tengah i3 8 6 1 1
D.I. 2 2
Yogyakarta
J. Timur 14 6 6 2 1
Bali 4 2 1
M. Teng 1 2 2
Barat
N.T. Timur 5 5 1 1
Timor Timur 6 1 2 2 2
K. Barat 3 1 2
K. Tengah 3 3 2 1
K. Selatan 2 4 1 1 1
K. Timur 3 1
Sul Utara 2 1 1
Sul Tengah 2 2
Sul Selatan 5 4 7 3 1 1
Sul Tengara 1 1 1 1
Maluku 1 2 1
Irian Jaya 5 1 2 1
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ANNEX 2-2~2 The Distribution of the Number of Kapraten'According-to population
gize in Kecamahtan with Antomatlc Exchange Stations (1980)

Province 10 20 30 40 50 60 70 80 .90 | 100(%)
D.I. Aceh 6 1 1
8. Utara 6 1 4

S. Barat 7 1

Riau 4 1
Jambi 3 1 1
5. Belatan 4 4

Bengkulu 2 1
Lampung 3
J; Barat 13 4

J. Tengah 19 g
D.1. 4
Yogyakarta
J. Timur '26. 3

Bali 4 2 1 1
N. Teng 4 1 1

Barat

N,.T, Timur 11 1

Timor Timur 8 1 2 1 1
K. Barat 4 2

K. Tengah 7 1 1
K. Selatan 9

K. Timur 3 i1
Sul Utara 4

Sul Tengah 3 1

Sul Selatan 19 1 | 1
Sul Tengara 2 1 1
Maluku 2 1 1

Irian Jaya 4 2 1 2
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ANNEX 2-2-3 The Distribution of the Mumber of Kabupaten According to population
' ‘Size in Kecamantan with No Telephone Stations (1980)

Province L 10, 20 30 40 50 - @60 70 80 90 100{%)

D.I. Aeeh g 1
5. Utara ' 1 2
§. Rarat

Riau ' 2
Jambi _

8. Selatan 1 2
Bengkulu -1

A I N SRR IV B Ry ¥
oo R NN NN W

Lampung

Dki Jakarta

J. Barat _ 1 4 8 5 2
J. Tengah : 1 3 9 10

D.I. . : _ 2 2
Yogyékarta

I. Timur | ' 2 3 5 12 7
Bali , 1 1 2 4

N. Teng Barat 1 1 1 2 2

¥.T. Timur ' ' _ : 1 1 © 4
Timor Timor 1 2 4. 3 1 1
K. Barat | 2 2
K. Tengah 2 3 2 2
K. Selatan : 1 1 1 4 2
K. Timur _ 1 1 2

.Sul Utara 1 1 2
| Sul Tengah 2 1 1
Sul Selatan 1 . § 4 8 4 3
Sul Tengara : 1 1 1 1
Maluku _ - 1 1 1 1
Irian Jaya 1 11 3 2 1
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ANNEX 2-5-1 {(1/3) System Parameters -~ Earth Stations

PALAPA A PALAPA 8
For Indonesia For ASEAN

. Ant. Gain  (Tx) 29.0 (250) dB 28.0 240
2. Ant. Gain [Rx)] 28.0 { 24.0) dB 28.0 24.0
3. G/T - 7.5 dB/k -~ 5.0 - 7.0
4. e.i.r.p 34.0 ( 30.0) dBW 36.0 32.5

{ }:Beam Edge

Positions in Orbit l.aunch

PALAPA A | 83" E Aug . 1976

PALAPA AZ %) 77 E Aug . 1976

PALAPA B! 1) IOB"E June. 1983

PALAPA B2 1 13°E

PALAPA B3 118" E July . 1986
{ Scheduted }

PALAPA C 141 €

t) In Service. As of Dec. {984,
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ANNEX 2-5-2 (2/3)

to Farth Stations

Total Power per Carriexr to be Applled

|. STANDARD STATIONS  (SBB /SBS)
CARRIER SIZE MIN MaX
600 FDM 20.8 dBW 24.7 dBW
12 FOM 6.7 12.0.
'scPe ~ 4.4 2.7
2. SMALL EARTH STATION ( SBK)
SCPC 0.4 dBW 9.7 dBW
NOTE : The maximum e.i.r.p. tdward_ the orbitali
position of 74°E long. for earth stations

located within
10 dB - down contour. shall not exceed

25 dBW in any contiguous 30KHz in the bqnd

6,265 MHz to

6,340 MHz.
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ANNEX 2-6-1 Reguirements and System Technical Standard for

Barth Station located in Rural Area

Requirements for Earth Stations located in Rural Areas

Following are required for the earth stations to be located

in the rural arecas:

1)

Low cost

Small-sized earth station is preferable for the purpose
of cost reduction. However, it is not recommendable to
reduce the present standard size of S8BK antenna
{standard 4.5m) in order to satisfy the transmission
quality of satellite link as specified for 75 SBK

project.

Following alternative measures could be taken in order

to minimize the size of an earth station:

a) Raise the fregquency band to be used.

However, it should be noted that rainfall
attenuation as well as degradation of cross
polarization discrimination (XPD) cannot be ignored

above the frequency range of 10 GHz.

A great deal of rainfall margin must be secured for
the satellite communications system at the band of
more than 10 GHz, judging from the meteorological

conditions in Indonesia.

Therefore, it may be troublesome to reduce the size
of antenna used for the satellite communications

system, even though frequency band is raised.

b} Raise the E.I.R.P (Equivalent Isotropically
Radiated Power)

In order to raise the E.I.R.P. of a satellite
itself, there are two ways.
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2)

3)

- To raise the output power of a satellite itself,

or
- To employ spot-beam arrangement,

Adoption of three-axis stabilized satellite instead
of spin-stabilized may be required to achieve those

objectives.

Easy Operation and Maintenance

It is very difficult to secure the skilled technicians
for maintenance and operation in rural areas.
Therefore, centralization of monitoring functions is

essential to the satellite communications system.

On the other hand, the functions required for an earth
station to be situated in rural areas shall be

simplified as much as possible.

In addition, progressive use of solar.power supply
system is desirable to raise maintenability of power
supply system, parallel to technical evolution in terms

of power consumption conservation for egquipment.

Good Transportability

Accessibility to rural community where earth station(s)
are located is not good. It means that rural
communities are isolated from urban areas in most
cases, Total cost for installing an earth station in
rural area is very sensitive to the transportability of

an earth station.

Transportability could be raised by sheltering
egquipnent. It is also cost~efféctive to house
equipment in a small-sized shelter, even if relocation

of earth stations is required afterward.
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2. Bystem Technical Standard
For no reason whatscever, technical standard of satellite
communications system to be utilized for rural
communications system to be lower than that of terrestrial
communications system. Even if the technical standard of
satellite comminications system is lowered, no much
contribution to cost reduction can be expected.
Pefforﬁance standard for the now operating SCPC system is
based on CCIR Rec., 353-4. Typibal examples of system
design are in Table 2-6-1 (1/2 - 2/2). According to this
system design, SBK antenna diameéter of 4.5 m is the
allowable minimum. Further reduction of SBK size is not
realistic unless e.i.r.p. of satellite itself is raised.
Table 2-6-~1 (1/2) System Design of SCPC Link (Overall Link)
1) ¢/No (Up-Link) 60.9 - 75.0 dBHz
2) C/No (Down-Link) ' 50.2 -~ 55.2 dBHz
3) C/I (assumed) - 65.0 dBHz
4) C/No (Overall) 49.7 - 54,7 dBRHz
5) Channel Noise Bandwidth
{25 kHz : 30 kHz spacing) 44,0 dB
6) Received C/N _ 5.7 - 10.7 dB
7) Margin to Required C/N ~-3.5 - 1.5 dB
Required S/N - ' 50.0 4B
Companding Improvement 17.0
Emphasis / Weighting 8.5
FM Improvement 15.3
Required C/N 9,2 dB
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Table 2-6-1 (2/2)

System Design of SCPC Link (Up/Down Link)

{(Up-Link) .
1) Earth Station Transmit Power =7.4 6.7 dBW/CH
2) Antenna Gain {4.5 mg) 46,5 dBi
3) Feed Line Loss : 1.0 aB
4} Earth station e i.r.p. 3841 ~ 52.2 ABW/CH
5) Spreading Factor {38,600 km) ~162.7 .dB
6) In-orbit Flux.Density/CH -116.8 dBW/m2
7) Path Loss (38,600 km) 200.0 -ap
8) Rain Attéenuation ' -0 ‘dB
9) Pointing Error Loss. 0.8 . dB
10) Satellite antenna Gain 28.0  dBi
11} Satellite Receiver Noise Temp - 33.0 .4dB. -
12} Satellite G/T . ~5.,0 dB/X
13} C/No , Up-Link (Note 1) 60.9 - 75,0 dBHz
(note 1) () =@)- (D+(8)+(2)) + D - (-228.6)
-228.6. : Boltzman's constant in dB/Hz.X
{Down-Link)
1} Satellite e.i.r.p. saturated 36.0  4BW
2) Output Back-off 5.4 adB
3} Power sharing : 26.0 dB
‘Capacity : 1,000 CH/Tr.
Activity Factor : 0.4 o , o
4) Available e.i.r.p. 0.4 - 4.6 dBwW
5) Peointing. Loss - 0.4 4B
6) Path TL.oss {38,600 km) 196.2 4B
7) Rain Attenuation 0 dB
8) Earth Satation G/T (4.5 mg) - 18.6 dB/K
-50 2 - 55.2' dBHz

9) C/No , Down-Link (Note 2}

{Note 2) @:@—

-(®+‘@+®) +.'—' (-228._6) 

~228.6 : Boltzman's Constasnt in dB/Hz.K

- 436 -



ANNEX 2~-6-2

List of SCPC Station / including PELITA IV
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