vI. ENERGY/POWER

A. Present Situation and Development Potential

1, Present Situation

297. The total commercial energy consumptlon in the Reglon in
1985, was estimated of 20,587 KBOEL, cons;stlng of:

(i) petroleun products 17,665 KBOE,
{iiy natural gas 366 KBOE,

(iii) coal 1,911 KBOE, and

(iv) electricity 64 KBOE (1,051 GWh).2

Although we have no relevant data other than the above—mentloned
commercial energy at this time, it is suspected that the traditional
energy products, mainly fuel woods and charcoal, are in wide use. The
total traditional energy use in the Region is estimated at 16,005 KBOE,
based on the outcome of the study done by the Ministry of Mines and
Energy. The total energy consumption in the Region; therefore, would
be 36,592 KBOE, of which the share is estimated at 48 per cent for
petroleum product, 44 per cent for traditional energy, 5 per cent for
coal, 2 per cent for electricity and 1 per cent for natural gas.

298. The region's share of electricity and petroleum production to
the national total was 8.3% and 10.9%;, respectively in 1385, Per
capita energy consumption in the Region is close to that of national
average, but much smaller than that of Jakarta. Per capita electric
consumption in the Region was 56 KWh against the national average of 76
KWh and Jakarta's 537 Kwh. Per capita petroleum consumption in the
Region was 142 litters compared to 149 litters of the national average
and 842 litters of Jakarta. If these per capita energy consumption in
the Region are compared with 289 Kwh and 271 litters of per capita
consumption in Thailand national average, the significant energy demand
growth are apparent,

299, During the period between 1980 and 1985, when the data for
the Region were available, the petroleum consumption grew at 12.4% per
annum, while Jakaris's gross consumption of petroleum products recorded
6.1% per annum.. An annual average growth rate of electricity
consumption in Indonesia as a whole recorded 13% during 1981/85 while
the Region showed higher growth rate of 15%.

300. As for the traditional enerxgy, with the outcomes of field
survey during "the Integrated Regional Development Plan for the
Northern Part of Sumatra" and the available traditional energy studies,
the followings are revealed:

(i) The per capita consumption o¢f fuel wood is estimated as
0.36m3/year.

1 XPOE: Thousand Barrels of Oil Equivalent

2 The Electricity consumption here is from the PLN Data. In considering the share
of captive power generators in the nation (40%), it is suspected large amount of
electricity consumption is supplied by the self generation.
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(11) - Over 75% of the total population in the Region are depending on
“thls energy and occupies 85% of the total fuel wood use against
industrial use of 15%.

(iii)_The biomass, mainly fuel wood contributes 44% of the total
: regional energy consumption (about 16,000 BOE),

301. . The petroleum product consumption pattern in the Region
temained the -same during that period, There is n¢ significant
difference between petroleum consumption pattern in the Region and
that of thé national average, except diesel ©¢il and fuel oil. The
share of diesel  oil and fuel o0il consumption in total petroleum
consumption in the Region was 46% and 6%, respectively, while those of
national level was 36% and 15% respectively. In view of a major
congsumer .of such oil products (i.e., PLN), it is suspected that the
Region are equipped with relatively expensive electricity generation
gystem, namely, diesel power stations,

302. Wwith the newly available information, the total commercial
energy consumption and supply volume in 1988 are derived as 24.67 MMBOE
{Million Barrels of oil Equivalent), and the average annual growth rate
is calculated as 6.2% during 1985 and 1988, The commercial energy
consumption and supply structure in the Region in 1988 is shown on
Table 5.8, where the dominant role of petroleum products over the
Regional energy structure remains unchanged with B7% contribution.

2, Development Potential

303.° A number of promising hydropower schemes have been identified
in the Region since the land offers topographically favorable sites and
is abundant in rainfall. The total capacity so far identified as
economically viable is approximated at 1,500 MW to 3,000 MW. These
schemes should be developed most effectively in view of the long~term
perspective and under the overall power development program, taking the
advantages of renewable and non-polluting nature, high flexible
performance to load, much less operating risk which other wise may
occur in procurement of fuel and possible multiple faces in the rural
development, even though some of them require longer lead time and
larger capital cost for implementation. For the other primary energy
resources potential, please refer to the Mining section. Coal, lignite,
natural gas seems promising energy resources in addition to the biomass
resources from agricultural residuals.

304. It should be noted, howewer, that the Region plays a
significant role in the country's oil and gas production. The Region
shares over 50% of the national total production. of both oil and gas
and holds 63.7% of remaining oil recoverable reserve with 55% of that
of gas. In this regard the newly discovered natural gas field off-
shore Pangkalan Brandan and the Natuna field (remaining reserve of 35
TSCF: Trillion Standard Cubic feet which occupies 33% of national
total),which is the untouched and the largest natural gas reserve in
the whole of Indonesia, also add the energy advantage in the Region.

B. Energy Intensity and the Future Energy Consumption Cutlock

1. Enexgy Intensity

305. The energy and economic growth have a certain relationship.
One of the variables to link such relationship is the energy intensity.
The energy intensity indicates the amounts of enerqgy required to
produce per unit of GDP/GRDP. In exploring the economic theory a
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little further, elasticity of .enexrgy to GDP { in view of GDP production
function) is divided into two parts as. the marginal productivity of
energy and the energy intensity. Thus even having: assumed the same
energy elasticity of GDP, there exists two movements. One is declining
marginal energy productivity with increasing energy intensity, and vice
versa. These point should be carefully considered when utilizing
energy intensity for projection purpose. In looking at the energy
intensities along the phase of development, one. can se¢e that the energy
intensity starts to increase at .a significantly low level and increases
and then decreases and in . further, -an upraise of the .enexgy intensity
is manifested and followed by a declining trend in. the latter part of
development process. - Stated differently, this movement. of the energy
intensity has a characteristic of decelerating trigonometric curve.,

306. ~ This decelerating cyclical movement of enexgy- inﬁensity
implies the followings. At first the initial investment spurt results
in increased volume of energy consumption without achieving efficiency

in energy use. At the stage of completing the first import
substitution oriented industrialization, the efficiency. in energy use
is realized within this particular structure of the economy. The

filtration of the investment spurt in conjunction with passage into the
next stage. of economic development is characterized by secondary
import/export substitutions, with resulting increases in energy demand
and energy intensity. Finally, in the latter part of the development
process energy efficiency in all sectors is about to be achieved.

307. These historical experiences proved by sclentific analysis
has been utilized in deriving the future energy consumption outlook for
the Region. In planning development for the Region,  the readily
existing energy resources to support energy intensive regional
production structure should be capitalized in view of future
industrialization of the Region. ’ : :

308. The average gross commercial energy intensity of non-oil GDP
for the whole Indonesia is about 2,54 BOE  (BOE; Barrels. of 01l
equivalent) per million rupiah in 1985 and that of the Region 1s
estimated as 2.34 BOE per million rupiab. This 9% lower gross
commercial energy intensity of the Region than the national level does
not necessarily suggest the existence of energy efficient economic
production system in the Region. :

308. For the electricity intensity, the Region shows 0.07 BOE per
million rupiah non-oil GRDP {(119%.3 KWh/million rupiah) in 1985, which
is far below the national average.

2. Future Energy Consumption Cutlook

310. Based on the past experience of the country and the Region,
experience of NIE's and Japan and simultaneously with regional
development envisaged for the Region, Tables 58 and 59 are prepared for
the future energy consumption outlook for the Region utilizing energy
intensity. : ' o

311. Incidentally Tables 58 and 59 differ only for their supply
structure (i.e., energy resource mix), under the same forecasted
donsumption volume. The table is structured from top to bottom as
follows:

{i) The top part illustrates the total commercial final enexgy
consumption (excluding, energy exported and traditional energy).
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(ii) The second part from the top explains the relationship between
electricity consumption and direct fuel consumption fr the above
. total commercial final energy consumption outlook.

{iii) The third part from the top shows the energy product mix for the
direct fuel consumption outlook.

{iv) The fourth part from the top provides the energy products volume
: for direct fuel use in their original units,

{v} The béttom part illustrates the power generation structure by
primary energy resources in terms of final energy thermal
equivalent.

31z, - Poward the year 2008, the total final commercial energy
consumption is estimated ‘to increase by 4.6 times from 1988's
consumption volume of 24.7 MMBOE, while the total nation increases by
3.6 times during the same period. The Region's energy intensive nature
will be apparent in 2008 since the total energy intensity for the
Region is assumed to increase faster than the national average. In
projecting these consumption outlook however ', energy efficiency toward
the latter part of development period has been reflected in the growth

of - energy intensity. In other words, the Region is the energy
intensive nature but envisaged to achieve efficient energy consumption
structure within its economic structure. In leooking the projected

spatial consumption pattexn, the economic structure of each province is
reflected in the energy consumption outlook. This has resulted in the
picture where the industrialization in North Sumatra province leads the
overall energy consumption of the Region.

313. For the electricity, the consumption is projected to grow by
11.8 times bigger. The speed of the growth is calculated as 13.7% per
annum average during 1988 to 2008 and the elasticity of electricity
consumption is derived as 1.65. ({See Tables 60 and 61). This rather
enormous growth of energy consumption is the results of analysis of
electricity intensity, rate of electrification, and the electricity
requirements by provinces, (See Tables 62 to 65). This speed of
electricity consumption does not seem too fast in considering the
current syatem of very limited power supply in the Region. Thus the
power sector is expected to be the one of the biggest consumer of the
primary energy. In looking spatial distribution of the electricity
consumption, North Sumatra Province is estimated also as the largest
consumer reflecting faster commercial and industrial sectoral growth,

314, Flectrification rate in terms of households in 2008 is
assumed at 85% for Wilayah I of Aceh, 96% for Wilaya II of North
Sumatra, and 82% for Wilayah III of West Sumatra and Riau. These

electricity consumption projections are somewhat similar to those by
PLN Wilayah except Wilavah I. This exception of stems from rather
ambiguous projection of Wilayah I after Repelita V (see Tables 60 and
61).

C. Development Strategies
1. TIssues and Strategic Element for Energy Sector Planning

315, The magnitude of total final commercial energy requirement in
the Region in 2008 is envisaged enormous though, this projected
consumption volume amounts to 50% of the current crude oil production
volume within the Region. Thus even if the current (1988) petroleum
dependent energy supply /consumption structure continues, there
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wonldn't be any problem in terms of volume balance within the Reglon,
where regional consumption is satisfied by less oill export from the
Region. However in view of the total future mnational energy
consumption, and the role of oil as means of foreign exchange earnings,
it gets increasingly -important - to. satisfy the projected energy
consumption with diversified energy resources. Thus the critical issue
is how to develop the energy replenishment system as plainly stated in
the national energy policy.. Energy consumption especially electricity
shows the rapid growth. In considering the endowed primary energy
resources for electricity generation such as coal, lignite, peat and
natural gas reserves with hydro and geothermal potential, it is
possible to achieve the maximum utilization of such enexrgy resources.
Priority of those resource development in view of spatial distribution
of the energy consumption growth should carefully be considered. Given
the known reserve of fossil fuels at this time for the energy
requirements, it is envisaged that the natural gas and coal will play
significant roles in the future primary energy supply .and demand
structure in the Region with hydro resource contributing the same
degree, Combining the above two schemes, the Region has a great
potential to be developed with energy sufficiency and with diversified
energy resources. By taking advantage of short distance to those
enérgy resources not like Java, the Region provides ample opportunities
for energy Aintense development in the national energy system.
Actualization of this direction of development will largely depends on
the spatial pricing structure for energy products against the current
practice of uniform pricing for electricity and petroleum products.

316. There exist large potential for the alternative energy
resources to be developed, if the economic benefits of such
developments are calculated from the international price of petroleum
products, Energy pricing is the one of the strongest energy policy
implementation measure. Effective pricing for energy products is set
between the economic price (international market price} and the price
determined by production cost with depletion allowance £or the
concerned energy resources. The financial price set nearer :to the
either side depends on the national interest whether the nation
concerns more economic returns for the producer of energy or more to
the consumer side in view of rippled effects of such pricing policy.
It is possible to set the financial price attractive to user so that
the rippled or multiplier effects of user industries bring more to the
total economy than the price set attractive for energy producers. In
further this consideration also has to be given over the above said
alternative energy resource development,

2. Energy Policy at National Level and Its Implication to the Energy
Planning in the Region

317. Since the slowing down of the country economy along with
glut of international oil market, Indongsia is launching forth a rapid
industrialization, which requires increasing energy. With this
industrialization Indonesian government has undergone structural change
of its economy. However, it 1is not desirable to limit the energy
consumption to the extent that the industrialization is choked off.
In order to overcome the dilemma of o0il exporting country and
increasing domestic energy demand, a long term energy policy has bsen
laid down. To increase energy efficlency in energy use, the cost
effectiveness of domestic energy source development, and to achieve
supply mix of relevant energy sources to meet different pattern of
energy consumption are stressed on the policy. The demand supply
pattern of energy will be influenced largely by increasing cost of
energy with a result where the energy conservation and change in the
composition of energy will occur, In this process, sources of energy
suitable to different area or different consumption purposes need to be
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identified from the viewpoint of stableness, cost efficiency and
security in energy supply.

318. After this identification procedure with demand forecast, it
is possible to define xoles and position of energy resources.
Succeedingly, policy issues of whether the oil still remains the basic
dependable energy resources or to what extent the diversification is
possible can be answered. In this context with precedent energy issues
of the Region and also recognizing the implicit energy policy for
national framework, the planning goal is set as to achieve stable
supply -and cost effective energy system for the Region in view of
increased security by diversifying naticonal energy system with less
expens;ve energy. for promot;ng regional development.

3. Development strategies
3.1. Power Sector Development Strategies
(1) Power development

318. In order to satisfy the growing power demand, a power
development plan should be established for each load center with future
interconnected grids in view, for the full wtilization of indigenously
endowed energy sources. For the projected annual energy requirement of
25,9000 GWh in 2008, the required installed capacity is approximated at
5,800 MW, which is about 6 times the aggregate capacity of existing
capacity (967 MW in 1988). Since the plan which is already or almost
committed for dinstallation in the near future is 1,490 MW of
hydropower, 350 MW of ceal-fired plant and '217MW of gas turbine and
gasifired, being 2,057 MW in total, about 3,700 MW of new plants should
be additionally developed for the comlng period of 20 years. With
these power sector development plan is laid down as seen on Tables 6%
to 68.

329. In the short-~range development program, a pressing demand for
electricity which currently occurs in Wilayah II and III should be
properly met, aiming at more sufficient and stable supply for the
welfare of people and ecconomic development in the Region. In this
regard, it is recommended to proceed at the earliest time with the
installation of an additicnal thermal power capacity as planned under
Repelita V for those Wilayah. In this regard especially expansion of
thermal capacity by 217 MW in Belawan should gather due attention. The
development of the natural gas field off shore Pangkalan Brandan is a
prereguisite for this expansion. If the gas development should occur
after Repelita V, it is strongly recommended to go for development of
Asahan No.1l hydro proiject at full capacity.

321.- For mid- and long-range program it is recommended to adopt
the following strategy, in view of cost effective endowed resource
utilization in relation to the scale of consumption. HNext ten years
after Repelita VvV {i.e. during Repelita VI and VII) , the hydro
potential should be focused and -developed at the fullest extent.
After 2003, the thermal power development should be refocussed in view
of thermal base load regquirement for the total regional power grid.

Natural gas and coal availability will be the decisive factor for this
scenaric. Although preliminary indicative reserve figures for coal in
the Region make the coal fired power plant option attractive, the
detailed exploratory survey for fossil fuel resource deposits or
reserves is a prerequisite for formulating any long-range power
development plan. The level of the electricity consumption after the
year 2000 within each IDEP grows sufficiently large so that the hydro
power developments within or nearby IDEP's will increase their
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viability. 1In theses instance, in addition to the above large sacale
thermal power development, the hydro potentials left ovér ‘during
Repelita VI and VIX should be developed.

322. gsince development of coal resources is in view in Riau, it is
conceivable, though subject to its technical feasibility, to use the
coal not only for the secondary oil recovery in the Durl field but also
for power generation, that is, steam passing through the turbines for
power generation is reused for steam flooding of the-oil layers. 'As
for the primary energy for steam flooding for Duri field, natural gas
from Natuna also exists as an option to the coal. - The choice among
these options is subject to the further study beyond this ragional
study scope. However from the point of wview of regional development
effects, the power development plan here envisages the utilization of
coal in Cerenti, Riau. :

323. These power development strategies with due attention on
total power supply cost, are transformed into the development plan with
individual projects as seen on Tables 66 to 68. Environment assessmenti
should be conducted prior to the development of any type of power
plant, hydro or thermal, and necessary countermeasures should be
incorporated into every scheme. Land acquisition for the development
should also be made in a well prepared manner, including establishment
of a definitive resettlement plan if necessary for a reservoir type
development .

{2) Interconnection

324, another major strategy for the power sector development is
the interconnection of the each Wilayah system. it is strongly
recommended to interconnect load centers in view of fuller and
effective utilization -of regionally endowed. energy resources. There
exist large hydro potential in Aceh. However Aceh's projected
electricity consumption level alone does not make development of such
hydoro potential feasible. in considering the combined volume of
electricity consumption in Aceh and in North Sumatra,the unfeasible
project may turn out to be feasible and may provide electric power at
less cost than isclated supply system at the same time. Therefore. it
is necessary to seize the future spatial consumption structure of the
Region as a whole not by each Wilayah, when planning .the power
development. In addition interconnection increases reliability of
power supply in the future when the both sides of the interconnecting
line hold power generation system. Interconnection of the power grid
systems thus plays a strategic role in the power sector development in
the Region.

325. It is recommended to interconnect Wilayah I and II by 1993
and then with Wilayah III by 2008. Toward the final year of the atudy
time horizon of the year 2008, not only the linear interconnection but
also circular interconnection should be planned in view of reliable and
stable power supply. Interconnection between Wilayah I and II is
suggested so as to take advantage of power development in Aceh to
improve electricity supply situation Aceh in addition. to supplying less

expensive electricity to Medan. The delayed interconnection lessens
such benefits. Toward the year 2008, power developments within the
Region of interconnected Wilayah I and II to satisfy the projected
consumption £for that Region is getting costly. . Thus the

interconnecting with Wilayah III should be implemented in view of
binary use of coal at Durl field 3o as to achieve least cost power
supply asystem over the whole of the Region.
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{3) Rural Electrification3

326. The strategy for rural electrification (RE} in the Region is
to utilize current institutional set up for rural electrification with
introduction of decentralized system based on locally endowed resources
for  RE at filrst and in the later stage of .development period, those
systems are to be connected in view of scale of economy in satlisfying
the increased demand within each decentralized system. In this way PLN

can concentrxate on the grid extension electrification with adequate
financial returns.

327. " -Promoting RE by other than PLN with locally endowed new and
renewable energy resources such as palm, coconut, paddy and wood
product - associated biomass including mini and micro hydro in the
isolated. rural area is possible and can accelerate the RE. The
proliferation of 'unregulated non PLN operation is the evidence of
organizational skills and technical capabilities that could be
channelled into . higher quality sérvices. Thus the required is the
comprehensive strategy to connect and coordinate those potentially
available resources not only energy resources but also
human, institutional and financial resources for the challenging task
of RE in the Region. In. this instance the study recommends the
"Guideline for Implementatlon for Acceleratlng Rural Electrification®
as seen in Volume IV.

328. Challenge task of RE in the national context should be
reminded here by the following statements.

(i) Currently in 1988 total household connected to electricity is
estimated as 17%. 21 million households are left for
electrification. 78% of those reside in rural area in scattered

. way. Thus the electrification target was set at less than half
of the population ten vears hence now, which is far lower than
those of neighboring countries, such as Malaysia 72% in 1983 and
Thailand 60% in 1986, :

{ii) RE is always difficult to achieve adequate financial return,
especially in its initial stage. PLN's operating expenses has
been exceeding its revenuve.  The main cause of this stems from
PLN's RE program. In addition to the fimancial drain on PLN,
capital expenditure for RE is growing so large that it occupied
23% of total PLN investments for Repelita IV and estimated RE
abaorbed 4% of public investment outlay at the same period.

(iii) The source of power for these RE are mainly by diesel. In view
of long term petroleum out look of this nation, it is difficult
to project RE by current system of scattered diesel. In this
regard the expanded use of new and renewable energy resources
utilization has to be seriously considered.

{iv) Currently RE consists of three types of electrification set up.

. The foremost is the PLN serving 4 million households. Ministry

of Cooperative and provincial governments also carry RE but

serves mere 40,000 households and the third type is the informal

RE operators at village level, which is said to serve same number

of wvillages as PLN. These institutional set up does not seem

adegquately functioning, Thus to formulate a strategy to manage

and coordinate comprehensive set of actions required to take
advantage of available options for RE is increasingly important.

3  Current rural electrification status is compiled into Table 69.
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3.2. Fossil Fuel Energy Development Strategies

329, The maximun utilization of alternative ensrgy resources with
the sound structure of such energy supply system is the main energy
development strategy for the Region as mentioned earlier. Precedently
it has been suggested that this diversified energy system should be
pursued in the power sector in view of  increasing demand  for
electricity and easiness to utilize such alternative energy resources.
Simultaneocusly for .outer areas from the main transmission line, the
decentralized system development has heen recommended to accelerate the
RE as well as to lessen the dependency on oil. The contribution of
such energy resources (new and renewable energy) -for decentralized
system is fairly limited in view of contribution to the overall
diversified energy structure in the Region though, nevertheless this
decentralized system should be pursued in view of synergistic effects
of such systems. 1In view of developing the above diversified energy
supply system, it is increasingly important for natural gas, coal and
hydro~-power to play significant roles in the Region. Especially as
fossil fuel, development of natural gas and coal is a key to achieve
such diversified system.

(1} Natural Gas/Petroleum Product Distribution

330. . Currently available natural gas for the regional use is
estimated as 156 MMSCFD4, (66 MMSCFD from Arun, 54 MMSCFD from Rantau,
and 46 MMSCFD from Pangkalan Brandan) . Arun's 66 MMECFD volume of
natural gas is open for new utilization scheme. 54 MMSCFD of Rantau is
currently consumed as second recovery sources. Scenario I of Table 58
is formulated with this assumption.

331. With the discovery of natural gas at offshore of Pangkalan
Brandan, natural gas development i8 in view and it becomes possible to
replace a part of projected petroleum product consumption. Scenario II
of Table 59 is formulated with the assumption of this natural gas
development. The above newly discovered field still needs a few more
years to reach the proven reserve figure however, it is expected to
start the production in the end of Repelita V.

332. Under Scenario IT the amount of natural gas supply and demand
is estimated at 356 MMSCFD in 2003 and that in 2008 as 425 MMSCFD.
These volume enable to construct a natural gas separation plant which
can provide an ample opportunity to develop down stream petro-chemical
industries as well as ILPG production . In further, CNG for automobile
use also provides the opportunity for domestic utilization of natural

gas. Therefore this study recommends to carry out the natural gas
utilization study right after obtaining proven reserve figure of the
newly discovered field. With this natural gas development and

diversified energy system, the supply and demand volume o©of petroleum
products in the Region in 2008 under Scenario II could be possible to
be curved to a mere doubling amount of 1988 level.

333. As for the replenishment system for increasing petroleum
consumption, the current plan to expand depots capacities, opening up
new depots and distribution center in Telukbayur should be carried out
as planned. In the mid- to long-term, in view of efficient petroleum
product .distribution not only for the Region but also the west coast of
whole Sumatra, the petroleum product pipeline system should be
considered, which connects Dumai and Telukbayur.

%  MMscPD: Million Standard Cubic Feet per Day
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(2) Coal

334, For coal development strategy in the Region, 1t is
recormmended to develop Ombilin to the fullest éxtent to satisfy the
regional growing demand and to develop:the new coal deposits to answer
the export demand after the year 2003, Currently Ombilin produces coal
for domestic cement -industries  and for export at production level of
680,000 tons per year, It 1s planned to boost coal production to 2.1
million tons per year toward the year 2000 - where 1 million tons for
domestic and export use and 1,1 million tons for Ombilin coal fired
thermal power plants which reach total generation capacity of 330 MW,
However, it is viewed that the maximum production level at Ombilin may
stay at 1.5 million tons

335. . If the export market to be kept, the other coal depots have
to be developed to replace Ombilin ccal use in the Region so that the
replaced volume will be supplied for the export market. In this
instance, development of coal deposit in Meulaboh comes in, it is
recommrended to develop Meulaboh during Repelita VI so as to replace the
coal from Ombilin to PT RAndaras cement. If the detailed exploratory
survey for Meulaboh turns out that gquality of coal there makes
unfeasible for transportation o¢f Meulaboh coal, it is suggested to
transfer 100 MW capacity at Ombilin to Meulaboh. In oxder to
formulate the definite plan for coal development strategy considering
the above options, it is a must to carry out detailed exploratory
survey for known coal deposits.

336. Subject to the international price for crude oil and
benefit/cost comparison to the other options, the Study envisages coal
in Riau represented by Cerenti as primary energy for secondary recovery
of Duri oil field. Preliminary consideration in adopting this optiocn
is the direct investment effect of this option to the Region as well as
indirect gdomestic economic effects.

3.3. Traditional Energy

337. Fuel wood characterizes the household energy supply/demand in
the Region, where as commercial energy such as LPG , kerosene and
natural gas are available for just a limited number of household in the
urban population. This main source of household energy, fuelwood is
also consumed in the brick, tile and food processing industries.

338. The supply and demand balance for the fuel wood at the
provincial level in the Region presently seems adequate. However at
the district level, it shows sign of potential shortage represented by
increasing prices for fuel wood. Given the estimated population growth
and the increase of the number of households with upward trend of
household - energy use along with rise of income level, the
sustainability of the current fuel wood situation is questioned. 1In
further in view of energy products availability with household income
level, it is difficult to envisage that the transition from traditional
to commercial energy will take place next 10 years,

339. In these instances, efforts should be directed to enhance the
thermal efficiency in fuel wood use in the zrural household, The
currently wide used fuelwood stoves are the open fired type with
extremely low enexrgy efficiency. The related studies show the
efficiency of such stoves is mere 5 - 8% , in comparison to 24% by the
efficiency improved stove. With the dissemination of the improved
stove, the current level of fuelwood consumption ia possible to he
reduced to 1/2 to 1/3. The dissemination of the improved stove could
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also complement betterment of the life in the rural population
especially for women and children, It 1s the work for women and
children to collect the fuelwood and to cook. The -result of the case
study for West Sumatra villages in 1983 shows that the time spent in
fuel wood collection is 6.6 man~hours/week and the time spent fox
cooking is 4.2 man-hours/day. With the introduction of the improved
stove, the more time for other work or study would be available.

340. The above strategies are transformed into projects listed in
the Long List, and Power Development Plan in Tables 66 to 68. More
detailed discussion on some of the strategies discussed in the above is
found in Vvel. IV, "Priority Projects and Project Information™ of this
Repoxrt.
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Table 58. Commercial Energy Projection (Sceparic 1}

Energy Requirement by Province
. o {Unit :MMBOE}
AV.G.Rate (%) Share(%)

. 1948 1992 1998 2003 . 2008 198872008 2008
Aceh 3.6 5.0 7.1 10.3 i5.0 7.5

North Sumatta 15.8 22.0 32,1 49.3 15,7 8.2

West Sumatra . 3.1 4,3 6.1 8.8 12.7 7.2

Riau 2.3 3.1 4,3 6.4 9.6 1.5

Northern Sumatra 24.7 34.4 49.5 74,9 113.0 1.9

INDONESIA - 232.1 279.5 399.9 556.2 824.5 6.5
N.Sumatra/INDONESIA (%) - 10.6 12.3 12.4 13.5 13.7

*Team projectlon except 1988, Figures, which are actual.
Flgures for 1988 are based on data from PLN Wilayah I,11,Y¥II,Pertamina UPDN-I, PT Batubara Ombilin,
and PN Gas - .
Thermal value equivalent
MMBOE=MI1llion Barrels of C1ll Eguivalent

Energy Requlrement
. . {Unit ;MMBOE}
AV.G.Rate(¥) Share(%}

: . 1588 1993 1298 2003 2008 1988/2008 2008
Total comm. energy 24.671 34.38 - 49.53 T4.85 112.986 7.9
Electricity 3.88 7.61 12.34 23.74 45,79 13.1

Direct fuel 20.79 26.71 37.20 51.11 67.17 6.0

Bnergy Requirement by Resource ’
) {Unit :MMBOE)

AV.G.Rate(%) Share(%)

- 1938 1993 1998 2003 2008 1988/2008 2008
01l Product 21.46 259.91 33.43 46,92 54.79 4.8 ’ 48.5
Coal 1.17 . 2.40 3.90 6.25 23.38 16.2 20.7
Natural Gas 1.48 4.17 6.22 1.62 9.64 9.8 8.5
Hydro 0.57 1.78 5.57 13.55 24.61 20.7 2.8
Mini - Hydro 0.01 0.10 0.22 0.28 0.28 16.8 0.2
Geothermal 0.03 0.06 n.06 7.2 0.0
New & Renewable 0.03 0.i7 0.17 0.20 13.8 0.2
Total Ene Reqmt 24.8% 34.38 49.53 74.85 112.9¢ 7.9 100.0

share of oll (%) 47 15 67 63 49

Original Unit

AV.G.nate (%) Share(¥)

: 1988 1993 1938 2003 - 2008 1998/2008 2008
01l Product (kbd} 65.0 78.5% 101.3 142.2 166.0 4.8
Coal {kton/y} 211.9 558.9 908.7 1,457.7 7,141.5 17.8
Natural Gas {(mmscfd} 25.5 72.0 107.2 131.5 166.3 9.8

Energy Requirement for Power Sector by Resources
B : {Unit : ¥MBOE)

AV.G.Ratal%) Share(%)

) 1988 1993 1998 2003 C 2098 1988/2008 2008

Electricity Total 3.88 7.61 12,34 23.74 45.79 13,1 100.,0
011 Product 2.17 2.05 1.51 1.57 1.50 ~1.8 3.3

Ceal . 1.10 2.88 3.64 5.81 7.83 10.3 17.1

Natural Gas 0.77 1.19 2.30 11.31 19.6 24.7

Geothermal G.03 0.06 0.06 7.2 0.1

Mini ~ Hydro 0.0t 0.10 8.22 0.28 0.28 16.8 0.6

Hydro 0.60 1.78 5.51 13.55 24.61 20.4 53.8

New & Renewable 0.03 0.17 0.17 0.20 13.8 0.4
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Table 59. Commercial Energy Projectlon (Scenarie 2

Energy Requiremant by Province

{Unit sMMBOE)

AV.G.RATE (%) Share{%)

1988 1993 1998 2003 2008 . 1988/2008 2008
Acaeh 3.6 5.0 1.1 10.3 15.0 7.5
North Sumatra 15.8 22,90 32.1 49,3 15.7 8.2
West Sumatia 3.1 4.3 6.1 §.8 12477 1.2
Riau 2.3 3.1 4.3 6.4 9.6 7.5
Northern Sumatra 24.7 34.4 49,5 4.9 113.0 1.9
INDONESIA 232.1 279.5 399.9 556.2 824.5 6.5
N.Sumatra/INDONESIA (%) 10.6 12.3 12.4 13.5 13.7

*Team projection except 1988,

Figures, which are actuval. -

Figures for 1988 are based on data from PLX Wilayah 1,173,111, Pertamina UPDH-I, PT Batubara

ompilin, and PN Gas
Thermal value egulvalent

MMBOE=MI1llion Barrels of 0il Equivalent

Energy Regquirement

tUnit ; MMBOE)
AV.G.RATE{%) Share(%)
. 1988 1993 1998 2003 2008 1088/2008 2008
Total comm. energy 24.67 34.38 49.53 74.85 112.96 7.9 )
Electricity 3.88 7.61 12.34 23.74 45.79 13.1
Direct fuel 20.79 26.77 37.20 51.11 67.17 6.0
Energy Requirement by Resources
(Unit ; MMBOE)
AV.G.RATE (%} Share(%)
1988 1993 1898 2003 2008 1988/2008 2008
011 Product 21.46 25.91 33.43 33.92 39.79 3.1 35.2
Coal 1.17 2.40 3.90 6.25 23.38 16.2 20.7
Natural Gas 1.48 4.17 6,22 20.62 24.64 15.1 21.8
Hydro 0.57 1.78 5.57 13.55 24.61 20,7 21.8
Minl - Hydro 8.0 0.10 G.22 0.28 0,28 16.8 0.2
Geothermal ) 0.03 0.06 0.06 7.2 0.0
New & Renewable 0.03 0.17 0.17 0.20 13.8 0.2
24.67 34.38 49.53 74.85 112.96 7.9 100.0
Share of olil (&} 87 15 67 45 35
original Unit
AV.G.RATE (%) Share(%}
1988 1993 1998 2003 2008 1988/2008 2008
011 Product (kbd) 65.0 18.9 101.3 102.8 120.6 3.1
Coal {kton/y} 271.9 558.9 908.7 1,457.7 7,141.5% 17.8
* Matural Gas {mmscfd} 25.5 72.0 107.2 355.7 424.9 15,1
Energy Requirement for Power Sector by Resources
{Unit ;MMBOE}
AV.G.RATE (%) Share(%)
1988 1993 1998 2003 2008 1988/2008 2008
‘Electricity Total 3.88 7.61 12.34 23.M4 45.79 13.1 100.0
011 Product 2.17 2.05 1.51 1.57 1.50 -1.8 3.3
Natural Gas 1.10 2.88 3.64 5.81 7.83 10.3 17.1
Coal ’ 0.17 1.19 2,30 11,31 1%.¢ 24.7
Geothermal 0.03 0.06 .06 7.2 0.1
Mini - Hydro 0.01 0.10 0.22 0.28 0.28 16.8 0.6
Hydro 0.60 1.78 5.57 13.5% 24.61 20.4 53.8
New & Renewable 0.03 0.17 0.17 0.20 13.8 0.4
3.88 6.91 11.79 21.17 45.79
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Tabhle 60. Capacity Projection

(1) Required Capacity

{Based on Team Projection)

: Unit:
Required Capacity®* ) Av.é.giteiﬁg
- 1988 1993 1958 _ 2003 2008 1%88/2008
Aceh’  1se.0 208.9 262.8  396.4
. . . . 118.1 8.6
North Sumatra ] 532.0 1,042.3 1,549.0 2,166.8 3,926.7 10.5
#.Sumatra/Rian - 285.0 4494.8 581.7 707.4  1,117.5 7.1
Northern Sumatra 967.0 1,696.0 2,393.5 3,270.7 5,822.3 9.4
{(Based on PLN Projection)
Required Capacity#t#* Av éD;;:;?::
1988 1993 1998 2003 2008 1988/2008
Aceh _ . S 150.90 165.46 165.9 165.6 165.6 0.5
Neorth Sumatra 532.0 1,012.0 1,468.0 2,149.5 3,776.9 10.3
W.Sumatra/Riau 285.0 470.8 650.8 983.4 1,486.1 8.6
Northern Sumatra 967.0 1,648.4 2,284.4 3,298.5% 5,428.6 9.0
(2) Additional Capacity Reguired
{Based on Team Demand Projection)
. {Unit :MW)
Required Capacity* 1989/93 1993/98 1998/2003 2003/08 Total Add.
Capacity
Aceh 58.9 53.9 133.7 381.6 628.1
quth Sumatra 510.3 506.7 617.8 1,759.9 3,394.7
W.Sumatra/Riau 159.8 136.9 125.,7 410.0 832.5
Northern Sumatra 729.0 697.5 877.1 2,551.6  4,855.3
{Based on PLN Demand Projection)
) {Unit :MW)
Required Capacity** 1989/93  1993/98 1998/2003 2003/08 Total Add.
Capacity
Aceh : 15.6 0.0 0.0 0.0 15.6
North Sumatra 480.0 456.0 681.5 1,627.4 3,2434.9
W.Sumatra/Riau 185.8 180.¢0 332.6 502.17 i,201.1
Northern Sumatra _ 681.4 636.0 1,014.1 2,130.1 4,461.6

Notes : *Transmission/dis.losses are set at 16% during 1988/98 and

12% thereafter,
Based on Load factor:1993 40%, 1988 50%, 2003 60%, 2008 65%

except Aceh's 30% in 1993. ‘
Based on dependable capacity of 75% during 1933/98 and 85%

thereafter.
**Baged on each Wilayah system expansion plan.

. 8ource : Team's estimate.
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Table 61. Electricity Projection

(1) Total Energy Requirement

{Team Projection)

{Init:GWh)
Energy Requirement o ) - Av.G.Rate (%)’
1988 1993 1998 2003 2008 1588/2008
Aceh 173.7 " 355.0 - 144.2 1,581.4 3,362.3 16.0
North Sumakra 1,327.3 2,361.4 4,386.17 8,643.2 16, 968.8 } 13.6
W.Sumatra/Riau 632.4 1,007.8 1,647.3 2,821.8 4,828.9 10.7
Northern Sumatra 2,133.4 3,724.1 6,718.2 13,046.5 25,160.0 13.1
Indonesia 35,959.6 55,145.3 88,931.9 123,151.,3 173,027.2 8,2
N.Sumatra/indonesig(%) 5.9 6.8 7.6 10.6 14.5
{PLN Projection)
. ] {Unit :GWh}
Energy Reguirement Av.G.Rate (%)
. 1988 . 1993 1998 2003 2008 1988/2008
Aceh 173.7 . 333.2 421.5 504.4 .. 603.6 6.4
North Sumatra 1,327.3 2,808.9 5,740.8 10,087.3 17,724.6 13.8
W.Sumatra/Riau 633.1 1,039.3 1,695.¢6 2,706.0 4,318.6 10.1
Northern Sumatra 2,133.4 4,181.4 7,857.8% 13,297.7 22,646.9 12.5
Iindonesia 35,95%.¢6 55,145.3 88,931.9 123,151.3 173,027.2 8.2
N.Sumatra/Indonesia (%) 5.9 7.6 8.8 10.8 13.1
(2) Ssystem Peak Load Projection
{(Based oh Team Projection)
" {Unit sMH)
System Peak Load?* Av.G.Rate (%)
- 1988 1993 1998 2003 2008 1988/2008
Aceh 46.8 156.7 197.1 337.0 661.4 14.2
North Sumatra 280.,2 1.7 1,161.8 1,841.8 3,337.7 13.2
W.Sumatra/Riau 133.2 333.6 436.3 601.3 945.8 ig.3
Northern Sumatra 460.2 1,272.0 1,795.1 2,780.1 4,948.9 12.6
{Based on PLN Projection)
(Unit 1MW)
System Peak Load* . ] Av.G.Rate (%)
1988 1993 1998 2003 2008 %% 1988/2008
Aceh _46.8 106.4 235.1 535.8 1,2087.7 17.86
{Load Factor) (%) 42.0 3s.0 20.0 11.0 6,0 ’
North Sumatra 280.2 663.0 1,468.0 2,210.4 4,400.2 14.8
{Load Fackor} (%) 54.0 48.0 45,0 52.0 46.0
W.Sumatra/Riau 133.2 200.0 301.2 576.06 939.8 10.3
{Load Factor) (%) 54.0 59.0 64.0 54.0 . 52,0
Northern Sumatra 460,2 969.4 2,004.2 3,322.9 6,547.7 14.2
53.0 49.0 45,0 . 46.0 39.0

Notes : *Transmission/dis. losses are set at 16% during 1988/98 and 12% thereafter.
Based on Load factor: 1993 40%, 1998 50%, 2003 60%, 2008 65% except Aceh'ts 30%
in 1993. : .
**Shows Wilayah time series trend.

Source : Team's estimate.
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Table $2, Electrification Plan by Wilayah Area

) : Av.G.Rate
Region Category Unit 1988 1993 1998 2003 2008 %)
- 198872008
Wilayah I Total Households {roony 658.2 156.1 860.4 . 974.1 1,102.4 2.6
Aceh Elec Households {000} 116.7 -253.86 450.9 701.4 937.0 11.0
' Elec Rate %) 17.7 33.5 52.4 72.0 85.0 8.2
Energy Consum. . {GWh) 68.5 145.6 312.0 584.8 941.4 14.0
Unit Energy Consum. {kHh} 586.7 574.2 691.9 833.8 1,004.7 2.7
@Wilayah II  Total Households ('000) © 1,804.3 2,051.6 2,321.1 2,631.9 2,954.3 2.5
N.Sumatra Elec Households {'000) 519.¢ 958.0 1,180.6 1,696.7 2,836.2 8.9
Elec Rate (%) 28.8 46.7 50.9 64,5 96.0 6.2
Energy Consum. {GWh) 323.2 550.1 975.6 1,592.7 3,101.4 12.0
Unit Energy Consum, {kWh) $21.7 574.2 826.4 938.7 1,093.5 2.9
wilayah ITI Total Households ('000) 1,332.0 1,478.9 1,834.4 1,808.6 2,004.9 2.1
W.Sumatra/ Elec Households {1000) 317.0 557.0 877.0 1,193.7 1,644.0 8.6
Riau Elec Rate (%) 23.8 37.7 53.17 66.0 82.0 6.4
Energy Consum. {GWh) 203.2 360.3 604.7 991.8 1,645.9 11.0
Unit Energy Consum. (kWh) 641.0 646.% 689.5 $30.9 1,001.2 2.3
Table 3. Relative Household Consumption Share in Fach Wilayah
: . Av.G.Rate
Region Category Unit 1988 1993 1998 2003 2008 (%)
] 1988/2008

Wilayah I Total Consumption (GWh) 173.7 355.0 744.2 1,581.4  3,3%2.3 16.0
Aceh Households (GWh) 68.5 145.6 312.0 584.8 941.4 14.0
Other Sectors {Gih) 105.2 209.1 432.3 996.6 2,420.9 17.0

Households Share (%) 39.4 41.0 41.9 37.0 28.0
Wilayah IT Total Consumption {(GWh} 1,327.3 2,361.4 4,386.7 8,643.2 16,968.8 13.6
H.5umatra Households {GWh) 323.2 550.1 975.6 1,592.7 3,101.4 12.0
Other Sectors {GHWh) 1,004.1 1,811.3 3,411.1 7,050.5 13,867.4 14.0

Households Share {%) 24.4 23.3 22.2 "18.4 18.3
Wilayah I1I Total Consumption (GWh) 632.4 1,007.8 1,647.3 2,821.8 4,828.9 10.7
W.Sumatra/ Households {GWh) 203.2 360.3 804.7 991.8 1,645.9 11.0
Riau Other Sectors {GWh) 429.2 647.5 1,042.6 1,830.0 3,183.0 10.5

Households Share (%) 3z2.1 35,8 36.7 35.1 34.1
Nrn.Sumatra Total Consumption {GWh) 2,133.4 3,724.1 6,778.2 13,0456.5 25,180.0 13.1
Total Households {GWh) 594.9 1,056.0 1,892.3 3,1692.3 5,688.7 12.0
Other Sectors {GHWh) 1,538.5 2,668.1 4,886.0 2,877.2 19,471.3 13.5

(%) 27.9 28.4 27.9 24.3 22.6

Households Share
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Table 34, Peak/Required Power Projection by Davelopment Arga
: {Unit MU}
Wilayah Area Pevelopment area 1988 1993 1998 2003 2008 1988/ 1893/ 1998/
{Provincel No, 1993 1998 2008
Wllayah I 1 Aceh Besar 27,6 33.7 55.4 104,5 - 6,1 0.8
Aceh 2  Northern Aceh 66,4 84,2 1454 288,.4 17.7 204.2
3 East Aceh . 28,1 371 65,2 131.8 8.7 94.6
4 Southeast Aceh 8,3 16.1 15,7 31.7 1.7 21.7
%  West Aceh 13.2 16,4 28.0 54.9 -
& South Aceh _ 12.8 .15.8 26.3 50.3 2.9 34.5
7 Aceh Islands* - . - ) .
Total 46.9 15647 197.1 330 661.4 109.9 40.4 464.3
) 58.9 53.% 51%,3
wWilayah II 8 Medan 1497.8 252,8 465.2 ad4.4 85,0 551.%
North Sumatra 9 East Coast 418.4 608.8-- 955,2 1,712.3 198.4 1,103.35
10 Karo Highlands 28.3 5€.9 90,3 163.5 18.6 106.6
11 RKorih Tapanull 40,7 $5.3 80,2 156.9 18.6 97.6
12 Southern Tapanuli 73.5% 111.5 185.8 .. 353.8 38.0. . 242.3
13 Rlas 21.1 32.% 53,1 106.8 11.4 743
Total 280.2 781.7 1,161.8 - 1,841.8 3,337.7 01.5 isg.0 2,176.0
510.3 506.7 2,377.7
Wilayah III 14 Cantral Wast Sumakra 104.5 139.4 191.1 299.7 34.9 160.4
Wast Sumatra 15 Pasaman 17.5 23.3 31.7 49.2 5.8 26.0
16 Lima Puluh Kota 19.0 25.8 36.0 57.4 6.8 1.8
17 Southeast West Sumatra 32,7 43.2 59.9 94.7 10.6 51.4
18 Pesisir Selatan 14.2 18.5 25.5 40.0 4,2 218
19 MNentawal Islands** : .
Total 187.% 250.2 342.1 541.0 52.3 290,8
Wilayah III 20 Kampar 41.2 52.8 13.3 116.9 il1.6 64.1
Riau 21 Bengkalls 48,2 61,0 #3.6 131.6 12.8 10.6
22  Indragirl Huelw 10,5 13.2 18.8 30.7 -2.7 17.4
23 Indragiri Hilir 17.56 22.7 31.6 50.7 5.1 28.0
24 Riau Islands 28.% 6.3 49.9 78.% 3,2 42.6
Total 145%.7 18€.1 257.2 408.8 40.4 222.7
Wilayah IIIL Total 133.2 333.6 436.3 601.3 943.8 200.4 102.7 513.6
159.8 136.8 535.7
Northern Sumatra Total 60,2 1,272.0 1,795.1 2,780.1 4,948.9 811.8 523.1 3,153.8
729,1 697.5 3,428.7

+15 Included in 5. West Aceh and 6. South Aceh.
**+ {g Included in 14, Central West Sumatra,
pecause of rounding figures may not add up.
Itallecs figures express required capacity.

Notes :

5.8

Times as mueh

Table 55, Electriclity Consumption Forecast by Pevelopment Area
{ynit:Guh}_
filayah Area Developrment area 1988 1593 1998 2003 2008
{Province) M .
Wilayah I 1  Aceh Besar 30.9 6Z2.5 127.3 260,0 531.2
Aceh 2 HNorthern Aceh 73.0 150.5 317.8 682.5 1,466.0
3 East Aceh 30.7 64.2 139.9 306.0 669,1
4 Southeast Aceh 9.6 18.8 38.0 78.3 161.4
5 West Aceh 14.9 29.8 6.8 131,3 279.1
6 South Aceh 14,6 29,1 59.5 123.3 255.5
7 Aceh lslands* .
Total 173.7 355.0 743,2 1,581.4 3,3862.3
Wilayah IT 8 Medan 318.5 597,4 1,105.4 2,183.0 4,293.1
North Sumatra 9 [East Coast 694.2 1,239,7 2,298.6 4,482.4 8,705.0
10 Karc Highlands 65.0 115.7 214,89 423.6 831.,5
11 MNorth Tapanull 0.3 122.8 223.,7 423.3 797.5
12 Southern Tapanuli 123.4 222,0 4z1.1 872.1 1,798.7.
13 Rlas 35.8 £3.8 122.8 258.8 543.0
Total 1,327.3 2,361.4 4,386.7 8,643.2 16,968.8
Wilayah III 14 Central West Sumatra 194.0 "315.6 526.,2 896.9 '1,523.%
West Sumatra 15 Pasaman 32.2 52,8 87.% 148.5 250.3
16 Lima Puluh Kota 35.7 57.3 97.3 168.7 291.6
17 Soubtheast West Sumatra 60.8 98.8 1€3.4 280.9 481.4
18 Pesisir Selatan 26.9 43 .1 69.9 119.5 203.5
19 Mentawal Islands** '
Total 349.6 567.7 944.8 1,614.6 2,750.6
wilayah ITII 20 Kampar 79.5 124.5 199.5 344.1 594,4
Riau 21 Bengkalls 93,3 145.7 230.4 392.3 669,2
22 Indraglirl Hulu 21.5 1.7 49.9 88.1 155.9
23 TIndragiri Hilir 34.8 53.3 85.7 148.5 257.7
24 Rlau Islands 53,7 84,9 137.0 234.2 401.1
Total 282.8 440.1 702.5 1,207.2 2,078.3
Wilayah ITI Total 632.4 1,007.8 1,647,3 2,821.8 4,828.9
Worthern Sumatra Total 2,133.4 3,724.1 6,778.2 13,046.5 25,160,0

Hotes

** j5 included iIn 14, Central West Sumatra.
Because of rounding figures may not add up.

%15 included in 5. West Aceh and 6, South Aceh,
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Table 69, Status of the Flectrificatlon for Selected Kabpaten (IDEP Sites}

PLN Non Total PLN Elec PLN Total kWh/ Reak Paak (kW) /
Kecamatan Juna PLN Elao Rate{s) Sales kWh Customer kW " Customer

1389 1983 Rate (%) 1989 1989 16849 1999 1989
Aceh Barat :
Beutong 0 93 4.5 0.0
Darul Makmur 362 286 10.3 5.8
Jaya 237 0 4.6 4.6
Johan Pahlawan 4,286 56 1.5 70.%
Kanal Xvi 185 .79 3. 2.2
Krueng Sabee 326 176 19.0 12.3
Kuala 178 ) 75 3.1 2,2
Sama Tiga 0 58 0.8 0.0
Sampoiniet 19 146 10,2 3.6
Betia Bakti 0 87 6.6 0.0
Seunagan 678 - 47 4.0 13.1
Sunagl Mas . 0 45 6.7 0.0
Teunon ’ 447 295 16.7 10.1
Woyla 0 _ 35 0.9 0.0
Total . 6,778 1,478 13,2 10.8
Nlas
Gunung Sitoll 3,340 1,513 34.2 23.2 226,369 67.8 - 900 0,269
Tuherbaruwa 18 o] 0.2 0.2 356 19.8 4 0,222
Lahewa 223 1,111 20.3 3.4 9,778 43,8 56 0.251
alasa’ . 0 0.0 0.0 1] " 0
Gido 66 0 0.6 0.6 1,250 18.9 11 0.167
Tdang Gawo 1] 0.0 0.0
Lahusa 0 0.0 0.0
Gomo . a 0.0 0.0
Telukx Dalam 331 o 2.7 2.7 3,154 9.5 8 0,236
Lolewau 20 0 0.3 0.3 51% 25.8 5 0.250
Mandrehe 29 0 0.5 0.5 359 12.4 6 0.207
Strombio 30 0 1.0 1.0 701 23,4 10 0.333
Pp Batu 112 0 2.5 2.5 6,006 53.6 40 0.357
Total 4,169 2,684 6.9 4,2 248,488 59.6 1,110 0.266
Tapanull Selatan
Natal 242 463 9.1 3.1 10,336 42.7 52 0.215
Batang Natal 297 231 6.1 3.4 12,686 42.7 55 0.185%
Kotanopan 1,965 220 17.7 15.9 72,439 36.9 340 0.173
Huara Sipongl ’ 182 iis 12.0 7.3 1,439 40.9 49 0.26%9
Pahyabungan 4,069 1,024 25.9 20.7 193,542 q7.6
Siabu 2,469 298 21.9 12.5 13,319 29.7
Sosa 145 209 £.3 1.7 6,721 46.4 29 0.200
Barumun 1,866 508 21.9 17.2 74,192 39.8 315 0.169
Barumun Tonga 240 192 6.2 3.4 5,547 23.1 40 . 0.167
Sosopan 108 136 6.8 3.0 3,169 29.3 18 0.167
Batang Angkola 3,606 246 28.6 26,7 102, 604 28.5
Padang Sidempuan 11,765 0 30.8 30.8 724,381 gl.6 3,948 0.336
Batang Toru 544 172 9,7 7.3 18,601 . 34.2 B3 0.153
Slpirok 2,048 : 0 27.3 27.3 - 29,822 14.6 295 0.144
Padang Bolak 927 124 6.6 5.8 ‘52,024 56.1 1714 0.188
pelok 153 0 3.1 3.1 3,158 20.6 ©34 0.222
saipar Dolokxhole 126 . 0 3.2 3.2 3,293 26.1 i8 0.143
Tapanuii Tengah ) : )
Barus © 1,451 342 13.9 11.2 669,260 461.2 248 0.171
Sorkam ag2 o 12.6 12.6 37,728 47.90 128 0.160
sibolga 249 139 3.7 2.4 - 6,923 27.8 .35 0.141
Lumut 1,330 100 17.9 16.6 47,409 35.6
Sikclga Kota 9,993 4] 87.9 B7,9 1,190,486 119.1 3,320 0.332
Total 44,5717 4,522 21.0 19.1 3,345,077 75.0 9,181 0.206
Sawahiunto : ’
Kaota Baru 391 10,358 83.3 3.0 22,493 57.% 98 0.251
Pulau punjung 802 6,765 89.8 9.5 37,484 46.7 147 0.183
Tan}ung Gadang 212 6,076 83.0 2.8 10,174 48.0 44 0,208
Total 1,405 23,197 85.1 4.9 706,151 49.9 289 6,206
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Table 69; Continued.

PIN Non Total PIN Floc PILN Total XxWh/ Reak Peak (XW)/
Kecamatan June PLN Elec Rate (%) Sales kWh Customar kW Customer

1989 1983 Ratea (%) 1989 1989 1989 1989 1989
Indragiri Hulu
Kuantan Mudlk 246 29 4.1 3.6 15,621 63.5 53 0.215
Kuantan Tengah/Hillr 2,31 2,115 25.4 13.4 143,998 - 60.6 559 0.235
singingl 186 743 62.5 12,5 6,321 4.0 28 0.151
ceranti 155 150 8.0 4.0 11,715 75.6 416 0.297
Paranap 347 175 17.4 11.6 22,317 64.3 o 0,259
Paslr Panyu - 1,633 )] 17.1 17.1 114,760 70.3 490 0.300
seberida : 55 225 4.0 0.8 . 3,575 65.0 13 0.238
Rehgat Lo © 3,164 52 77.9 76.6 328,577 103.8 1,082 0.342
Indragiri Hillr B . ‘
Reteh s 189 3,067 25,17 1.5 11, 410 60.4 50 " 0.265
Enok - i - 168 875 15.4 2.5 7,421 © 44,2 © 38 0.226
¥uala Indragirs : 52 11.2 0.0
Tembilahan o 3,848 47 32.2 31.8 409,970 106.5 1,310 0.340
Tempuling - 217 2.6 0.0
Gaung Anak Serka 200 2.1 0.9
Mandah 21 0.3 0.0
Kateman : 258 -1 6.3 4.7 150,050 581.6° 77 0,298
Kexitang . . : 997 8.1 0.0 '
Tanah Merah 2,920 51.6 _ 0.0
Batang Rika 200 1.4 0.0

18.5 8.8

Total - 12,626 13,810 1,225,735 ¥t 3,836 0.304




VII. TRANSPORTATION

- A. Identification of Development Potential
1. Reole of Transportation Sector

1.1. Introduction

341, Indonesia is composed of more than 13,000 islands . and
stretches over a length of 5,000 km, from Sumatra in the west to Irian -
Jaya in the east. Due to the archipelagic nature of the country,

transportation and communication system among those islands  axe of‘
vital Iimportance for Indonesian national integration and economic
developmeént. Among those islands, Sumatra, its northern  part
particularly, has relatively well developéd transportation
infrastructure, compared to other islands o¢f the nation,

342. But it could be pointed out when the existing transportation
network in the study is reviewed from the stand-point of intra-regicnal
interdependence that the transportation network, as a system, is mot so
- made as to fully function to smoothen inter—provincial econonic
“activities. Rather it could be said that each of the provinces in the
study area seems to have persued their own way of development in
transportation regardless of other prov1nces It might not be
exaggeration to say that each of the region has developed their
transportation network centered around their provinces' major cities
and their main intended linkages were not with other provinces in the
area. In addition, due to geographical heterogeneity, the patterns of
regional development even within a same province differ one another and
they are not systematically linking each other. Especially, the
development patterns and processes between the regions in the eastern
and western coastal areas are different in essence, and they are not
always coordinating systematically,

343. In sum, the main reascons for the above issues in
transportation development seem to come from the following facts:

-~ The absolute amount of investment for transportatlon in the
past has been inadeguate.

- The investment in the past was biased rather to relatively
developed areas in any province,

~ Measures for comprehensive transportation .planning,
standing on integrated scope of view, which pays attention
to the inter dependent relation among regicnal economies
have not ever been taken.

1.2. Historical Review of Transportation Development

344, In this section, the historical development in transportation
in the study area is briefly reviewed. For the description of economy
in northern Sumatra as well as that of Indonesia as a whole, the
structure of economy first founded under the colonial policy by foreign
powers should not be ignored. Indonesia has long been put under
colonial policy by Dutch since early 17th century until the
independence of the nation in the 19401, As is the case with most of
the countries in Asia, economic system in Indonesia was reformed into
that of raw material supply for the industrialization of thlS European
nation.
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345, Colonial economy under the foreign powers had introduced
plantation system for the planting of such estate crops as oil palm,
rubber and coconut for international market at the cost of pldntlng of
substantial food carxops. Under the situation, socio-economic
infrastructures, chlefly those for transportatlon, were provided mainly
for the transportatlon of these products.

346. - . As. the plantatlon economy in Inde¢nesia was developed revolved
around_the_lslgnd of Java, transportation system of this country was
formed centered arcund the island. The sealines, for instance, were
first introduced for the tLransportation of plantation products to Java
and overseas. Railways as well, were constructed for the purpose of
transportation of industrial raw material and mining products to the
nearby ports for the shipment to the other parts of Indonesia.

347; Although, great efforts to correct this skewed structure of
national economy were taken and .a variety of transportational
infrastructure  development . programs were initiated after the
independence .of the nation, homogeneous and internally balanced
distribution of transportation facilities with satisfactory standard
has not yet been realized.

348. . After president Soeharto assumed. the presidency in 1969,
Nation's Five Year Plan  {Repelita) was institutionized and develcpment
target was set up for the modernization of the pation. The historical
process in. development of transportation secter for each of the
Repelita are described as shown.in Table 70.

349. " The most remarkable event in the transportation development
in the study area mlght be the opening of the trans-Sumatra Highway in
1984, This event is deemed first achievement of combining of mutually
independent local economies within the region. It is needless to say
that wider scaled inter-industrial activities among different provinces
have become possible owing -to the opening of the recad.

350. As seen above, not so many years have passed since the study
area had received full-fledged scale of investment. Further it could
be pointed out that most of the development plans have come up with for
imminent . need where most of the transportation development plan are
conducted regardless of other plannings, due wainly to small amount of
1nvestment -as agalnst the, vastness of land and hetergeneity of
geography, and lack of enunciated concept for the incentive roles of
transportation in the development of regional economy.
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Table 70, -Basic Stance for Transportation Development in Repelitas
Target for Target for Regional .
Transportation Economlie : Remarks

- Development’ Development R
Repelita I + To vitalize + Reconstruction of * Period of maklng

Repelita IT

Repelita III

Repelita IV

neglected
transportation .
facilities
Contribution to .
‘export increase

To revive the .
transportation
facilities
Improvement im =
transportation
efficiency
Establishment of
transportation
system
Improvement in .
transportation
efficiency

- Construction and

maintenance of
transportation
facilities - *

Road development -+
aimed at

promotion of
productive sector
Coordinated
development among *
different
transportation
means

Airplane and ship
service to the .
transportational-

‘ly less developed

area
Internationaliza-
tion

national economy
Stability din

" national economy

To arrest the
process of
economic deterio-
ration
Homogeneous
development among
sector _
Stability in
national economy
Equity in
regional
development

Enhancement of
living standard,
technology and
welfare standard
in homogeneous
mannar.
Preparation of
economic condition
for coming .
development in the
next stage

Economic growth o
to lead the
national economy
to the take-off
stage

Social equity to
ensure productive
employment and
renunerative
income

Sustained
stability from
political,
environmental and
natural resources
points of view

investment
inventory for the
infrastructure

- abordoned during

the preceedlng

'perlod

Period of
recovering self-
confidence for the

" construction of

the national
economy

Attainments of
minimum :
substantial
standard (self
sufficiency of
rice was first
attained in this
period)

Minimum level of
infrastructure was
going to be
provided although
it is not a
satisfactory
standard

Period of
reviewing past
Repelita with
modest progress of
soclety a3
achivable target
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2., Existing Transportation System
2.1, Road Tranépdrtation
{1) General

351. ‘In the northern part of Sumatra, road transportation is the
dominant mode of land transportation. 'The existing road network is
shown in Figure 34 by province. The total length of roads ranked over
urban roads as of 1984 comes up with 41,357 km, of which the lengths of
National roads, Provincial roads, Kabupaten roads and Urban roads are
2,078 km, 8,287 km, 27,798 km and 3,194 km respectively as shown in
Table 71. The road lengths by functicnal classification per province
are shown in Table 72. The pavement types and conditions of roads by
length in the Region are summarized in Tables 73 and 74, About 99
percent of the national roads and 58 percent of provincial roads are
paved. For provincial roads, the paved proportion varies from 32
percent for Riau to 86 percent for West Sumatra.

352. The Trans-Sumatra Highway forms a backbone in the road
network of the Region. As this road passes the eastern coast of North
‘Sumatra and Aceh provinces and the western coast of West Sumatra
province, the other parts of the Region are said fairly inconvenient to
use this road. Provincial and Kabupaten roads are providged in the
manner of supplementant to the said Highway. By and large, hcowever,
these roads are at substandard levels in their road design and surface
condition, and recquire improvement.

353. The road network in the Region is not s¢ well organized that
it falls to support sufficiently functional interdependence among sub-
regions, regional industries and vital points of transportation such as
ports. Generally, the transportation system in the Region needs an
overall level-up to integrate industries and sub-regions as well as to
provide good access to several important nodes of transportation. Its
" improvement through small-scale construction and rehabilitation works.
is one of the most urgent development issues.

(2) Characteristics and Issues in Road Transportation

354. Present traffic volumes on major roads in the Region are
shown in Figures 35 and 36. The traffic volume on the Trans-Sumatra
Highway is about 500 - 800 vehicles a day on the section between

Bukittinggi in West Sumatra province and . Tarutung in North Sumatra
province. On the other hand, the traffic volume on the section between

Tarutung and Banda Aceh is zroughly in the range of 2,000 - 5,000
vehicles a day, except for a large amount of traffic in the urban area
of Medan where more than 10,000 traffic is recorded. The traffic
volume on this Highway near Padang is some 5,000 - 8,000 vehicles a
day.

355. Strong road traffic concentrations can be seen around the

cities of Medan and Padang, as shown in Figures 37 and 38. This fact
‘suggests the dominant role of these cities in the two separate regional
economic zones: one is formed by North Sumatra and Aceh provinces and
the other by West Sumatra and Riau provinces. '

356. . Utrban Areas, especially Medan and Padang, have many issues
related to their urban traffic. As. for Medan, a bypass construction
and improvement of its urban transportation system are being proposed
to alleviate traffic congestion in its downtown areas.

357. The north-west part and south-east part of the Region are
particularly lacking adequate road networks. Construction of new
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feeder roads which connect rural center and/or grade-up of existing
feeder roads are considered necessary along with the improvement of
trunk roads, :

Table 71. Total Road Length by Province

(1) Road Length by Administrative Status

Length in Km. _ : Year: 1984/1985
Province Road - : S Road Status

Length National Provincial Kabupaten Urban
) Road Road Road Road
Aceh 9,907 493 2,010 7,076 328
North Sumatza - 15,070 793 2,544, 9,944 1,789
West Sumatra 8,602 689 1,188 5,860 865
Riau 7,778 103 2,545 4,918 212
Total 41,357 2,078 B,287 27,7798 3,194

{2) Road Length by Functional Classification

Length in Km. Year: 1984/1985
Total Road Function '
Province Road Alterial Collector Local Unspeci-
Length - Road Road Road fied
Aceh 9,907 957 349 597 7,404
North Sumatra 15,470 1,046 2,109 302 11,613
West Sumatra 8,602 747 1,016 58 6,781
Riau 7,718 713 738 1,137 5,130
Total 41,357 3,463 4,872 2,004 30,928

Source: Bina Marga

Table 72. Road Length by Pavement Type by Province
(1) National Road

Length in Km. ‘ Year: 1%84/1985

Total Pavement Type
Province Length Agphalt Gravel Barth Unspeci-
' Road Road Road - fied
Aceh 493 493 0 1] 0
North Sumatra 793 793 0 0 0
West Sumatra 689 660 29 0 0
Riau 103 103 0 0 0
Total 2,078 2,049 29 0 ¢

{2) Provincial Road

Length in Km, - . Year: 1984/1985
Total Paveément Type
Province Length Asphalt Gravel Earth . Unspeci-
Road Road Road ‘fied

Aceh 2,010 942 688 380 0
North Sumatra 2,544 2,048 267 228 )]
West Sumatra 1,188 1,018 170 0 0
Riau 2,545 808 587 1,150 0
Total 8,287 4,816 1,712 1,759 0
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{3} District Road

Length in Km. : ' Year: 1984/1985
- Total Pavement Type

Province Length’ Agphalt - Gravel Earth Unspeci-
Road Road Road fied
Aceh : 7,076 538 2,697 1,941 1,900
North Sumatra 9,944 2,731 2,127 4,918 168
West Sumatra 5,860 1,814 1,406 1,834 806
Riau 4,918 318 1,230 2,087 1,283
Total 27,788 5,401 - 7,460 10,780 4,157

{4) Municipality Road

Length in Km. Year: 1984/1985
i Total ‘ Pavement Type

Province Length Asphalt Gravel Barth Unspeci-
. - ' Road Road Road fied
Aceh 328 ‘212 34 _ 82 0
North Sumatra 1,789 976 142 40 631
West Sumatra 865 493 130 ' 235 7
Riau 212 115 2 58 37
Total 3,194 1,796 308 415 675

Source: Bina Marga

Table 73. Nationazl and Provincial Road Condition

Length in Km, Year: 1984/1985

National Road Condition
and ] S .
Province Pro- .
vincial Stable Unstable Critical Unspecified
Roads '

Length - :
Aceh 2,503 1,109 1,108 286 0
North Sumatra 3,337 1,138 2,013 1386 0
West Sumatra i,8717 788 1,028 -Q 61
Riau 2,648 856 1,552 240 0
Total 10,365 3,941 5,701 662 61

Source: Bina Marga

Table 74. Ratios of Road Length to'Populétion, Land Area and
Number of Vehicles by Province; 1984

Road Popula- lLength te¢ Land Area Length to Vehicles Length to

Province Length tion Pop. Ratio Area Ratio Vehicle
. {km/1, 000 Ratio
(Km) {1,000) pop. ) (Km?) (km/km?) (Bh) {Km/Bh]
Aceh 7,045 2,920.5 2.412 55,392 0,127 119,198 0.059
North 13,705 9,231.7 1.485 ) 70,787 0,194 486,650 (.028
Sumatra’
Hest _ 1,901 3,705.5 2.132 49,778 0.15¢9 133,542 0,059
Sumatra - :
Riau 5,540 2,442.8 2.268 94,562 0.059 122,322 0.045
Total 34,191 18,3060.5 1.868 270,518 0,126 861,712 0,040

Source: Bina Marga
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2.2. Railway Transportation

{1} Ganeral

358. Railway systems in the northern part of Sumatra are operated
by the Indonesian State Rallways (PJKA). A network of 1,052 km exists
in North Sumatra region and 284 km in West Sumatra region. The two

systems are unlinked and ‘operated in separate manner as shown in
Figures 39 and 40, At present both of the railways are predominantly
used for freight transportation. The amounts of freight transported by
railways in 1984 were 101 million ton.km in North Sumatra region and 66
million ton.km in West Sumatra region, while the amounts of passenger
transported by railway in the same year were 195 and ©.79 thousand
person.km respectively, as shown in Table 75.

359. Transportation by railways in the Region have very limited
use at present compared to that of roads, mainly due. to sharp
competition with road and overall inefficiency in operation of railway
system itself. Railway transportation has become restrictéd to
Suburban passenger transportatien and bulky estate product such as palm
o0il and rubber in the North Sumatra region and coal and cement in the
West Sumatra region. :

Table 75. Indicators of Railway Transportation {(13584)

Item North Sumatra West Sumatra
Railway Railway
1) Length of track (km) 1,052 284
2} Gauge of track (mm) 1,067 1,067
3) Number of locomotives ‘ 74 40
{of which more than 20 years of age) {23) ' (N
4) Number of freight cars 1,490 * 296
5) Number of passenger cars 29 12
6} Freight loaded (1,000 ton) 598 1,260
7) Freight Ton-Km (mil ton-km) 101 66
8) Average haul of freight (km) 168 52
9) Passenger transported (1,000) 1,525 _ 22
10) Passenger perscn-km (1,000 km) 185 © 0,79
11} Average length of travel (km) 128 ' 37
12) Humber of operating station 71 130
13)* Revenues (Rp., million} 2,695 1,690

Note: * includes cars owned jointly with non-railway enterprises.

Source: BPS, Railways Statistics 1984.

(2) Characteristics and Issues in Railway Transportation

360. All the railways in the Region are single tracked with
dilapidated operation system. The gauge of railways is 1,067 mm with
exception on some branch lines in North Sumatra. Trains are hauled by
diesel locomotives. Steam locomotives are mainly used for shunting.
The maximum nominal tractive capacity is about 800 ton for North and
West Sumatra regions. But it is pointed out that most of the
locomotives are out-dated model with more than 35 years old and
absolute number of locomotives as well as rolling stock are not enough
to cope with expected increase in transportation by railway.

361. In general, almost all the railway related facility and
equipment are deteriorating and thus their renewal or modernization is
inevitable, Rehabilitation and maintenance of the existing system,
rather than constructing of new line; seems to be the shortest way to



- 171 -

uoibay DJIDWNG YlION Ui sauiT] AbmiiDy (6 B4

odpuadudiuny

UDJDS M

au)] abnog ww 190°

vHYILN—-vYHILVIANNS
. B0IABS 10 IO nnosnnn
k autl abnob aignog WwW G, LW 290 e e-
~ {3218J3s Jo InQ) aul| abnpn wWw gy  —————
A

JDIUDIS

:puabany

N\

oo g bunfunl

utnqunidag MY

nyoga Anaudd /
DD

Supjlsag ,

2.
3 indifiobung

1NDqoLoN

usnunasnag { E:mE:?...m
~ , - -~ T
DMDLIN3SOY ] obuoicwog —— ~o -~

ks W e e ~




- 172 -

Payakumbuh
L 12725
£ Sl4
Bukirtinggi M 3
L 946 . o) ' 232 = Piladang
E 321 S L 1193
- E 520
A H=299m

{Kotbaru L 846 E 1i55)

Pandangpanjang
L 75.4
E 773

Qut of service

Batutabal W
L9388 & %%E&M\NE
g
0
055’ 5o 0\:\;5 5
o :
g 262

e a0
w ot g\ N‘t \7%‘4
\?;6 9; = =0 E 9

Solok noh
5 wo'e
L 1230 Muor g 4
E 398 \é, 225
Lubukalung
l. 39.7
£ 25
"y Indarung
Bukitputus
\ 2.0km Legend:
Telukbayur o Main station
L O.0km :
£ 2 —= Track

mxx Rack rail section

L Distance (km)
{Traffic origin: Telukbayur)

E  Elevation {m) {Altitude)

Fig. 0. Railway in West Sumatra Region




~ 173 -

bring about the prospective future of railway in the Region. Among
which rehabilitation of track and rolling stock seem to be urgent
issue.

362, There also existed a narrow gauged rallway with the width of
250 mm in Aceh region which run some 495 km long. This line is not
functioning at present due mainly to the functional disadvantage
compared with voad transportation,. But recently there is a strong
request of revival of this line on the side of Aceh provincial
government in junction with the industrial development in the areas
along this railway.

363. Vast potential for estate,development, in the Region compared
to the relatively poor system in existing transportation sometimes
requires the construction of new railway. The lines which c¢onnect

Rantauprapat and Dumai, and extended line from Naras to the western
coast of West Sumatra region are two of them still in their conceptual
stage of planning. For these lines as well as for other existing
lines, the regional developments in the surxounding areas are to be
carefully monitored.

2.3. Water Transportation
(1) General

364. Since Indonesia is an archipelagic nation with total length
of sea lane being more than 40,000 km, the wvitalization of water
transportation is one of the most urgent issues for the nation., This
aims not only to encourage regional industries but also to enhance the
level of consumption for local population by realizing a better system

for freight distribution, The port of Belawan, which is one of the
three major ports in Indonesia and located near Medan, plays a vital
rele both in international and in domestic trade. Dumai 13 the

important port for the shipment of crude oil which is the primary
product of Riau Province. Besides the above two ports, such ports as
Telukbayur and Lhokseumawe play a very significant role in the water
transportation in the Region.

365. Most of the sea lines originate from above-menticoned majox
ports and connect them with many small-scaled ports in the Region.
Wwith this regard, shipping services between the mainland and islands
off the coast of Sumatra such as Weh (Sabang), Nias, Mentawai, Bintan
and Batam are extremely important for socio-economic activities and
integration of the Region.

366. On the other hand, inland water transportation plays an
important role especially in Riau province, where vast swamp areas have
historically restricted land transportation. As far as the foreseeable
future is concerned, the importance of transportation through inland
waterways will remain the same in the area. Location of major ports in
the Region is illustrated in Figure 41.

367. Most oFf the area in the Region 1is covered with the
hinterlands of main 10 ports as shown in Figure 42 schematically. As
shown in the figure, Port of Belawan covers North Sumatra Province and
Aceh Province. Ports of Telukbayur and Dumai cover West Sumatra
Province and Riau Province respectively. At present, these three ports
cover almost all areas in the Region. Port of Sibolga covers the west
part of North Sumatra Province and plays important roles especially for
Nias ‘Island. In the meanwhile, other main ports cover rather small
hinterlands around vicinities of the ports. In Riau Province, inland
waterways are playing extremely important roles as mentioned above and
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river basin areas for the Indragiri River and the Siak River are
hinterlands of those river transportations.

(2} Characteristics and Issues in Water Transportation

368, Table 76 shows the statistics of calling ships for 10 main -
ports in the Region. From this table, several characteristics for
calling ships are itemized as below: ' ‘ : '

- Number of calls is dominant in Ports of Belawan, Pekaribaru
and Dumai, Liner foreign trade ships (Samudera) are also
concentrated in these three ports,

~ Average ship size of Port of Lhokseumawe 18 the largest
among 10 ports due to large size of ships forxr gas and
fertilizer transportation,

- Reflecting the sea transportation between small islands,
number of small ships (Perahu) are dominant in Ports of
Tembilahan, Sibolga, Pekanbaru and Dumai.

369. The amounts of cargoes for each of the ten major ports are
illustrated in Figure 43, from which following characterlstxcs in cargo
handlings are pointed out:

~ Concerning the amount of cargos, Port of Belawan is by far
the largest and followed by Ports of Telukbayur,
Lhokseumawe and Dumai.

- Ports of Lhokseumawe and Dumai show very sharp increase in
its handling amount of cargos reflecting the econemic
activities in the hinterlands., To the coritrary, Port of
Malahayati decreases rapidly due to the decrease of
economic activities in Sabang which used to be free port
from 1970 through 1985.

- In Port of Telukbayur, rehabilitation projects for
infrastructures are on-going. After the completion of
these projects, cargos are expected to increase rapidly.
For the case of Port of Meulaboh, amount of cargos remains
constant throughout these years, and it is apparent that
the lack of facilities is main reason for this phenomenon.

- For Port of Tembilahan, internaticnal carges are dominant

because of export c¢oriented agricultural products and for
other ports, domestic cargos are dominant.

fable 76. Calling Ships in the Region (1988)

Ship King Samudera Nusantara Khusus
Port Call GRT - Call GRT Call GRT

1. Belawan 1,456 6,245,414 1,973 4,351,028 112 1,119,542
2. Lhokseumhawe 225 637,353 93 67,921 568 23,796,103
3. Dumai 713 19,654,115 258 535, 480 385 3,712,748
4. Telukbayur

5, Malahayati 8 3,417 a2 206,202 i92 654,908
6. Kuala Langsa 121 542, 640 53 17,38¢ 598 303,618
7. HMeulaboh 56 145,904 a5 95,553 237 27,679
8. Sibolga 39 416,848 145 281, 355 97 165,526
9, Pekanbaru 621 3,917,612 221 172,544 1,350 1,565,803
10, Tembilahan 100 580,767 3 897 . 2606 91,363
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Ship Kind Local Perahu Tokal
Port Call GRT Call GRT Call : GRT
1. Belawan 464 427,552 0 0 4,005 12,143,536
2, Lhokseumawe 66 51,350 0 Q 952 24,552,727
3. bumai ) © 1529 40,264 411 16,581 2,206 23,959,188
4. Telukbayur - : - .
5. Malahayati . - 450 194,367 0 0 702 1,058,894
6, Kuala lLangsa 10 351 ‘ 789 863,989
7. Meulaboh 19 . 2,222 0 0 407 341,358,
8. Sibelga 1,087 95,294 535 68,881 1,903 1,027,904
9, Pekanbaru 657 137,751 496 - 21,521 . 3,357 5,815,237
10, Tembilahan 379 45,916 865 11,296 1,613 730,239
370. The £low of cargoes in the Region is schematiCally

illustrated in Figure 44, from which several characterlst;cs in water
transportation are observed as below:

- Port of Belawan is the core of cargo flows in the whole
Sumatra Island for all principal cargos.

- Port of Dumai plays an important.role as cargo distribution
center of the Riau Province.

- Cargo flows to/from West Sumatra is dominant along the west
side of Sumatra Island. Port of Telukbayur, the biggest
port in this region, functions as the key port for west
side of Sumatra.

371. - As for the phy51cal condition of the major ports, main ports
in the Region, except for Ports of Belawan and Malahayatl, are located,
in the vicinities of hlnterland city. Belawan is connected w1th Medan
by highway, and Malahayati is also connected with Banda BAceh by good
conditioned road within 40 minutes. Accesses to main ports are roads
except for Belawan and Tembilahan. Belawan is connected, with the
eastern part of North Sumatra by railways and. currently container
transportation by railways .is under consideration. There is no road
access to Tembilahan because of undesirable soil conditions for the
developments of roads. In Riau swamp area, there are many poxts which
have no road accesses. Port of Kuala Enok is a typical example. ’

372, Most of ports are located in the shadow of capes where
breakwaters are not required for the protection of waves. Among all
main ports in the Region, Ports of Telukbayur and Lhokseumawe are only
exceptions which have breakwaters to protect ports areas form ocean

waves, Concerning berthing facilities, deep sea facilities which can.
accommodate ships more than 5,000 DWT are concentrated in the east
coast of the Region, On the west coast, there are no deep sea

facilities except for Port of Telukbayur. Total length of berthing
facilities are rather limited except for.Ports of Belawan, Lhokseumawe
and Telukbayur. Besides Ports of Belawan and Telukbayur, main
facilities are made of wood and many of them are obsolete conditions.
Table 77 summarizes above described physical characterlstxcs of main
ports in the Region.

373, Inland waterways have been historically developed in the
Sumatra Island. Especially in southern Riau Province, due to bad soil
conditions, no main roads have not been developed in the swamp area and
river transportation is the sole transportation means for cargoes and
passengers. Inland waterways are also very important transportation
means for the transmigrants mainly living near river basins throughout
northern Sumatra. Table 78 shows the outline of the characteristics of
inland waterways for each province. The number of existing inland
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Table 77. Physical Characteristics of Main Ports

Dimension

Belawan . Lhokseumawe Dumai
{Excluding Pertamina) (Excluding MIGAS (Excluding Pertamina}
: Pacility)
t. Sociceconomic Conditions :
(1) Location Lat.: 03 - 47" - 00" Lat.: 05 -'15' - 00" Lat.: 01 - 41'- 14"
Lon.: 98 - 41'- 00" Lon. : 97 - 02' - 00" Lon. : 101 - 27" - 42"
(2) Nearest City Medan (25km) Lhokseumawe (in City)  Dumai (in City)
(3} Main Access Road, Railway Road Road
2. Natural Conditions )
{1) Configuration Mouth of Belawen River  Artifically dredged port  Protected by Rupat Island
(2) Waves Calm < 1,2m (B1%) Calim
(3) Tides (m) 1.74 2.58
(4} Littoral Drift Maintenance dredging =~ =00 - Siltation
(4Mm3/y)
3. Facility Dimensions
1) Port Area (ha)
(2) Breakwater (m) L1 1111 J—
(3) Berth _ .
(2) Depth (m) 60~- 110 3.0 ~-100 -1.0 ~ -10.0
{b) Length (m) 3,634 830 532
(4) Handling Facility .
(2) Transit Shed (m2) 56,981 576 11960 (a+b)
(b) Warehouse (m2) 5,822 300 :
(c) Yard (m2) 101,854 5,000 18,823
(5) Handiing Equipment
(a) Quay Cranes (unit) 4 6 3
(b) Loaler & Unloader (unit) ¢
{c) Forklift (unit) 44 4 12
Dimension Telukbayur Malahayati Kuala Langss
1. Socioeconomic Conditions
(1) Location Lt : 01 - 00" - GI” Lat : 05 - 35 - 50" Lat. : 04 - 33' . 00"
Lon. : 100 - 23' - 00" Lon. : 95 - 30" - 35" Lon. : 98 - 03' - 60"
(2) Nearest City Padang (7Tkm) Banda Aceh (32km) Langsa (8.0km)
(3) Main Access Road Road Road
2. Natural Conditions
{1) Configuration Northern end of Protected by cape Mouth of river
semicircular bay
{2) Waves < 2.5m {95%) < 0.4m Calm
(3) Tides (m) 1.7 2.2 2.3
@ Livorsl Deit e Sedimentation around
berth
3. Facility Dimensions
(1) Port Area (ha)
{Z) Breakwaler {m) goo275 0 e e
(3) Berth
(a) Depth (m) -6.0 ~ 9.5 -9.0 -8.0 ~ -10.0
(b) Length (m) 1,050 100 100
{4) Handling Facility
{a) Transit Shed (m2) 8,000 800 1,260
(b) Warehouse (m2) 5,400
{c) Yard -(m2) 11,133 2,000 5,000
(5) Handling Equipment
(8) Quay Cranes (unit) 2 1 0
(b Loader & Unloader (unit) 0 0
{c) Forklift (unit) 15 4 i
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Table 77.. Continued,
Dimension - - Meulaboh Sibolga Pekanbaru
1. Sociceconomic Conditions oo o '
(1) Location Lat. : 04 - 07 - 50" Lat, : 01 - 44" . 23" Lat, : 0-32.42"

{2) Nearest City
(3) Main Access

. Natural Conditions

(1) Configuration

(2) Waves
(3) Tides (m)
(4) Littoral Drift

. Facility Dimensions

(1) Port Area (ha)
(2) Breakwater (m)
(3) Berth
(=) Depth {m)
(b) Length (m}

Lon. : 96 - 08' - 00"

R

Meulaboh (in City)

oad

Protected by cape

C

§

{(4) Handling Facility
(8) Transit Shed (m2)
(b) Warchouse (m2)

() Yard (m2)

(5) Handling Equipment
(a) Quay Cranes (unit)
(b) Loader & Unloader (unit}

(c) Forklift (unit)

aam

iltation

-1.2
55

300

2,300

-

Lon. : 98 - 46' - (4"

“Sibolga (in City)

Road

Protected by cape &
island

Calm

Lon. :- 101 - 26' - 00"
Pekanbaru (in City)
Koad

River port (width 70m)

-6.0
281

1,920
2,640

Dimension

Tembilghan

Sabang

Gunung Sitoli

1

Sociceconomic Conditions

(1) Location

Lat.: 0-19'-40"

. Lat.:05-53"-0"

Lat.:
Lon. :

01-17 -28"
130 - 09" - 41"

Lom. : 103 - 09'-41"  Lon.:95-10'-0"

(2) Nearest City
(3) Main Access

. Natural Conditions

(1) Configuration

(2) Waves
(3) Tides {m)
(4) Linoral Drift

. Facility Dimensions

(1) Port Area (ha)
(2) Breakwater (m}
{3) Berth
(a) Depth (m)
(b} Length (m)

Tembilahan

River

River port

4

(4) Handling Facility
(a) Transit Shed (m2)
{b) Warehouse (m2)

{c) Yard (m2)

(5) Handling Equipment
(a) Quay Cranes (unit)
(b} Londet & Unloader (anit)
{c) Forklift (unit)

~5m

-4.0
172

Sabang
Road

Weh Island

-8.0 ~ 9.0
328

11,399
7,100

Gunung Sitoli

Road

Nias Island

3.0 ~ -11.0
135

360
1,824

oo
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waterways port in the Region is shown in Table 79, and the inland
waterways fleet is shown in Table §0.

Table 78. Outline of Inland Waterways

Name of Province Number of Total Length of Total Navigable
Navigable Rivers Rivers (km} Length (km)

Aceh 9 1,497 635

Noxrth Sumatra 17 1,780 1,347

West Sumatra . 6 1,960 701

Riau 18 2,471 1,819

Total ' ‘ 50 7,708 4,502

Source: Directorate General of Land Communications

Table 72. Existing Inland Waterways Infrastructure in 1987

Province Inland Waterways Terminals
{Government Owned)
Aceh _ : 10
North Sumatra 17
West Sumatra & Jambi 30
Riau - 7

Table 80. Inland Waterways Fleet {1988)

Type of Fleet Total
Province Cargo Tug Boat Barge Others Fleet GRT Horse
& Pass Power
Aceh ) 1,326 38 46 439 1,849 268,719.83 -
North Sumatra 614 47 58 230 949 3,122.171 -
#est Sumatra & Jambi 2,231 92 659 2,725 5,707 89,853.32 121,346
Riau 5,110 55 1,769 1,406 1,267 118,824,42 -
374, Finally, it should be remarked about containerization. Port

of Belawan is the only one port which is furnished with container
berths in the Region. Although containera have been handled also in
Port of Telukbayur, these numbers are limited and currently multi-
purpose berth 1is under construction for the increasing demand for
containers. Figure 45 shows the trend of container movement through
Port of Belawan. Volume .of containerized cargo has been increasing
constantly and in 1988 the volume amounts to 429,433 tons (40,127 TEUs)
of which export is dominant, shares about 2/3. Containerization ratioc
(defined as wvolume of containerized cargo/volume of general cargo) is
about 10% as shown in Pigure 45, Containerization ratio stays
relatively low due to the lack of facilities, however, after the
completion of Phase 1T development plan, the ratio is expected to
increase rapidly reflecting the role of Port of Belawan in the Region.

2.4. Alr Transportation

{1} General

375. The air transportation network in Indonesia is fairly well
developed  compared to other developing nations for her archipelagic

formation in geography. The regular routes of civil aviation are shown
in Figure 46. '
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376, In the Region, Medan, Padang, Pekanbaru, Banda.Aceh and Batam
are major airports receiving scheduled flights. All the alrports in
the Region are under the control of No. I Civil Aviation Reglion among 6
of these Reglons set forced by  Directorxate General of Ailx
Communications as shown in Figure 47.

377, According to the legislation by the Civil Aviation Bureau in
Indonesia, all the airports are classified into five (5) categories as
below: :

Category-~I.  International/Regional, Major Airport
Category-1I. Regional, Border/Major Airport
Category-IIIl. Provincial, Feeder Airport
Category-IV. Municipal, Pioneer Airport

. Category-V. Municipal, Pioneer Airport

Location and classification of major airport in the Region are shown in
Figure 47.

{(2) Characteristics and Issues in the Air Transportation

378. The number of passengers at major airports are shown in Table
81. Figure 48 illustrates inter-airport passengers among major airport
in the Region. From which following characteristics in air
transportaticn are derived:

- International airservices are conducted mainly at Medan
airport to and from neighbouring countries such as
Singapore and Malaysia. .

- Capitals of four provinces (Banda Aceh, Medan, Padang and
Pekanbaru) are. centers of intra-regional air
transportation.

- The numbers of passenger to and from Jakarta are dominant
in any major airport.

Table 81. Passengers at Major Airports {1%86)

{1} Domestic

Unit: person
Alrport
Blang Bintang Polonia Tabin Simpang Tiga
Descrip- Banda Aceh Medan Padang Pekanbaru
tion
Departure 22,794 349,190 61,356 127,329
Arrival 20,487 330,390 58,447 144,440
Transit - 14,617 6,466 17,747
Rirport
Kijang Japura Dabo
Descrip- Tg. Pinang Rengat Singkep
tion
Departure 35,32% 16,347 5,923
Arrival 32,778 15,097 5,847
Fransit 4,041 1,918 2,467
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{2) International o :
' Unit:  person

“Airport P : SR :
Polénia Simpang Tiga Kijang
Descrip- Medan Pekanbaru Tg. Pinang
tion
Departure © 98,282 ' 11,174 . : 88
Arrival 106,663 11,959 827
Transit - 5,602 475

Source: BPS, Air Transpoxt Statistics 1986

379. Relating to the air transportation in the Region, following
issues are pointed out, although these are not peculiar issues to the
Region but to whole of the Indeonesian air transportation,

- Due to the newly coperation of larger aircrafts such as &A-
300, most of the airport facilities including run-ways are
to be improved for the landing and take-off of. these
aircraft. :

~ Most of the airport facilities are out dated and under
capacity for expected increase in air transportation, which
along with the recent trend explained in (1), entail the
compilation of airport master plan.

- Telecommunication, air navigation and electric facilities
are not always reliable as most of these facilities have
been installed as old as in 19870s, It is urgent to remodel
and upgrade these facilities. In addition, proper steps
are to be taken for the improvement of safety.

~ Regulation and legality for the air traffic should be
modernized to cope with the rapid growth of air traffic.

380. Physical condition of airport and type of airplane in
operation at some of the airperts in the Region are listed in Table 82.
From this table along with the site survey conducted by the Study Team,
present issues for major airport are itemized as shown in Table 83,
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Unit: Person/Year

Figure 48-1 Traffic Flow at Medan Airport
International Passenger-1985

Source: DJPU

20912 fmdan
$abang ] F— Jakarts

208

' ' E 217980 _frmgarn)
Banda 20313 .
Reeh %

\

akarta

Rengat,

Unit: Person/Year

Figure 48-2 Traffic Flow at Major Airport
Domestic Passenger-1985

Source: DJPU
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Table 83. Present Issues of Existing Alrport

Alrport Location Perspectives for Development
Banda Aceh Aceh -~ Runway
= Airport facility
.~ Flight safety

Meulaboh : Aceh - Airport .facility
-~ Flight safety

Nias Island ~ North Sumatra - ~ Alrport facility
~ Flight service

Medan North Sumatra ~ Airport facility
' : -~ Flight safety

Padang West Sumatra ~ RAirport facility
N _ ~ Flight safety

Siberut Island West Sumatra - Airport facility
~ Flight service

Rengat Riau -~ Airport facility
_ - Flight safety

Tanjung Pinang Riau - Alrport facility
- Flight safety

Singkep Riau - Airport facility
- Flight safety"

Pekanbaru Riau - Airport facility
- Flight safety

Bangkalis Riau - Ailrport facility
- Flight safety

Batam Island Riau ~ Runway

3. Identification of Development Potential
3.). Nature of Transportation Issues in the Region

381. It seems oppotune to analyze the nature of transportation
issues in the Region, before the articulation of individual region’s
characteristics in transportation issues. In sum, the issues in
transportation seem to come from "unlinkaged" or "disintegrated" nature
of existing transportation system. This 13 not only in locational
terms pbut in functional terms. :

382, In fact the words "unlinkage® or "disintegration" in this
context, contains a variety of activities in the Region. In one sense,
it might be lack of sufficlent provision of transportation sgservice to
the whole o¢of the area, and another might be 1lack of smooth
transportation activities among industries within the region, and
sometimes, they might be inefficient pattern of modal choice among
competitive modes of transportation or lack of interdependent relation
among the modes. '

383, As it has been shown in the preceeding study, the economy in
the Region is still in the premature stage for the nation's economical
“"take off" te the Iindustrialized nation. The backbone of the

transpertation network has just provided with the opening of trans-
Sumatra highway, length of railway is stil) short and disjoint within
the Region, and functionally interdependent relation between port and
land transportation has not yet been established. Like that way, all
of the issues in transportation are deemed attributed to unlinked or
disintegrated disposition of activities as shown in the schematic
relation below (Figure 49):
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Geographical o ' Intra-modal
Unlinkage . o o Unli_nkage
Structural Issues in Functional

Unlinkagé — Transportation 4-—1  Unlinkage

T 5

Industrial- ' ' Inter-modal
Unlinkage : ' ‘ _ Unlinkage

Figure 49%. Relationship of Transpoxtation Issues

{1) Structural Unlinkage

384. Structural unlinkage consists of two types of unlinkage here,
one is geographical and the other is industrial as explained below:

As the Region is vast with a variety of geocgraphical condition as well
as the historical pattern of development, most of the transportation
facilities are not homogenecusly distributed. In other words,
transportation services available differ by regions. Besides it even
the linkages among transportationally developed areas, such as those
among provincial capitals, are not fully provided. Existence of steep
mountain and wvast swamp area and shortage in absolute amount of
investment in the past are main factors behind the phenomenon.
Compared to the north to south axis, east to west axis 'is not .well
linked due to the steep mountains which traverses the area from north
to south direction. This fact along with the vast swamp mainly in the
east coastern area in the Region has forced the intraregional
interdependence in transportation to locally isolated one.

Industrial Unlin

Self-reliant style of community life which had continued until the
beginning of modernization of the nation, has not entailed so much
economic linkages among the mutually isolated communities which has
hampered the creation of industrial structure oriented to inter-
regional industrial dependency. 1In other words, highly advanced input-
output relation among the industrial products has not yet been attained

in the economy of the. Region. Transportation demand for both
industrial material/products and for trip for business have been very
limited to the domain of rather developed localities. With the more

location of modern and sophisticated . industries which based on the
usage of local product, the transportation network should be prov1ded
s0 as to strengthen the industrial interdependence.
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{2} Functional Unlinkage

385. - Functional unlinkage here is defined as the disjointed nature
of transportation system originated in itself, This unlinkage is
classified into two categories for its nature, one is the unlinkage
within same mode of transportation and the other is unlinkage ameng
different modes of transportation.

Intra-modal Unlinkage

Substandard provision of transportation facilities is sometimes apt to
force considerable amount of inefficiency to the transportation even
within the same categoeries of transportation facilities, say road,
railway, and water transportation, As for the road, poor provision of
road, due to malfunction of pavement and bridges and to shortage in
absolute length and inadequate «capacities of wvehicles force
transportation on road to very inconvenlent one. Road networks, as
well as high standard of individual road, which realize efficient road
transportation should. be established in a future, in which the
funetional role of individual road, linehaul, feeder in terms of
trangportation of freight and passenger are to be clearly defined.

Same is true of other modes of transportation, rail, ship and airplane.
The rail in North Sumatra has two types of gauge; one is 1,067 mm and
the other is 750 mm. This difference of gauges has been forcing
tremendous diseconomy in the fact that unnecessary loading and
uriloalding must be done at the junctions. Continucus and high standazd
railway system which saves these chores is essential to be established
in near future. As for the port and airport, same kind of inefficient
handlings of cargoes and passengers are still common. Transportation
development planning with having internal consistency within the same
mode at least is being awaited. '

Inter-mxial Unlinkage

Firally, there also exists inconsistency among the transportation on
different modes. This could be seen especially at the hinterland of
large ports such as Belawan and Telukbayur. Cangoes once embarked
and/or disembarked have to go through poor management of loading and/or
unloading due to the poor provision of transportation access to the
port area, along with the substandard capacities of transfer facilities
such as warehouse and transit house. It 4is inevitable that
comprehensive transportation planning not only for port cargoes but fox
overall transportation system in the Region should be introduced for
the realization of efficient transportation system.

3.2. Characteristics in Transportation and Development Potential

386. Corresponding to the above recognition of the nature of the
transportation in the Region, region-wvise characteristics in
transportation and perspectives for future development are set forth as
shown in Table B84,

B, Proposition of Development Strategy

1. Basic Stance for Future Regional Development

1.1. Role of Regional Economy in the Region

387. It is expected that the Region would play important roles in

the Indonesian Development toward the "take-off” and beyond.
Specifically, the Region is expected to manuever the following roles:
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Table 84,

Characteristics in Transportation Issues

and Perspectives for Development

Characteristics in Transportation

Perspectives for Development

Aceh

An unbalanced development
pattern exista between the east
and the west coast

Most major cities are located
along the coastline.

The central.or inner part lack a
road network which links to
these cities on the coastline.

‘Southern half of the province
holds strong - socio-economic
connection with North Sumatra
province.

Industrial development ig
proposed for the arsas on the
east cecast. On the other hand,
agricultural development is
proposed for the areas on the
west coast.

Small- and medium-sized ports
along the coastline play an
important role as the centers of
production as well as
distribution.

Situated at the northern end of
Sumatra island.
Norxrth Sumatra

East coast of Medan is heavily

located with manufacturing
industry
Twoe distinct sub-provincial

regions exist: the east and the
west coast. More homogeneous
development is needed within the
province.

A heavy concentration of urban
facilities 1is seen in the city
of Medan.

Impfovement of roads along the west
coast (Reconatruction of bridges on
trunk road)

Easy connectlon between the east
coaat and the west coast -

Vitalization of corrldors along the
east coast of the Province (up-

grade of trunk road, revival of
railway) .

Upgrading of port facilities,
expansion of port capacities
(Lhokseumawe, Langsa, Meulaboh,

Malahayati, Tapaktuan, etc.).

Vitalization of air transpoxtation
service to isolated island in the
province and other parts of nation.

Upgrading of trunk roads.

Vitalization of feeder road
service ({especially in the
hinterland of the port of Sibolga
and in areas near the border of
West Sumatra province).

Improvement of the urban
transportation system in Medan
{railways, buses, roads; etc.).
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Watex transportation is
concentrated in the port of

Belawan.

breas located near the border of -

Riau, are relatively hindered
from economic development .,

Rich potential in

tourism
development exists in the
province (Lake Toba, Karo

heights, Nias island).

Relatively weak linkage between
Tapanuli area and east coast of
province along the center of
province {nearby Asahan}.

Nias Island is isolated and left
behind from development.

North corner of the west coast
iz hinderxed from development.

west Sumatra

Cities and towns are . scattered
relatively evenly within the
province, although the geography
here is rich in variety,

Industries are diversified
compared with other province.

Areas in north and south corners

along the west coast are

remained undeveloped.

Potentials for agriculture,
mining and tourism are great.

Potential transportation to and
from the neighbouring provinces
is hindered by the Ilack of
transportation networks.

Islands off the west coast of
the province are isclated from
the mainland and have been
hindered from development.

Relatively heavy concentration
of urban facilities is seen
centered arxound the city of
Padang.

Introduction of new transportation
link which connects to the northern
part of Riau (trunk road, railway).

Transportation facilities
improvement in line with tourism
development (ailrport, roads, ferry,
ete.l).

Vitalization of trunk road in the
central area of province which
connects Tapanuli area with the
area in the east coast.

Strengthening of transportation
between the Nias island and
mainland (Sibolga).

Construction of strategic road for
regional development.

Introduction of |better road
linkages among the major cities.

Improvement of transportation
(roads or railways) which connect
between mining and agricultural
centers with the city of Padang.

Introduction of zroads in the
coastal areas and new roads which
traverse the province from east to
wast.

Improvement of road €facilities
including bridges.

Upgrading of the Telukbayur port as
a vital point for trade with other
provinces and foreign countries,

Better linkage between mainland and
islands off the west coast of the
province (Mentanai islands).

Improvement of urban transportation
system in Padang.
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Riau

A vast marshland-énd tropical
rain forests have been obstacles

for the development of the
province.
Plantation development is

intended in large scale along
the east coast of the province.

Urban facilities
concentrated in the
Pekanbaru and Dumai.

are
city of

Many settlements are along the
riversides taking advantage of
river transportation.

Connection with neighbouring
provinces except for ~ West
Sumatra is poor due to the lack
of transportation network,
mainly due to
reason.

The province has close relation
with Singapore and Malaysia,

Many islands including Batam
island are under  the
administration of this province.
Batam island and nearby islands
are  growing their tie with
Singapore.

geocgraphical -

. Need of roads which connect cities

and towns within the province,
Reconstruction and new construction
of bridges over the rivers.

Expansion of the Dumal port as a
gateway port for Riau. :

Vitalization of transportation
centered around the port of Dumai
and the capital city of Pekanbaru.

Improvement of inland waterway.

Need of interregional linkages with
nearby provinces (particularly
North Sumatra and Jambi) .

Yitalization of international
transportation.

Vitalization of sealines which
connect small and medium-sized
ports {e.q. Tg. Pinang and
Singkep). Pioneer airport. :
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= PFoodstaff production base for domestic consumption ({local,
Sumatra and Indonesia)

~ Major exporter, foreign exchange earner ({(oil/gas,
- agricultural products, manufactured goods and tourism)

-~ Largest industrial base outside Java

-~ Major recipient of migrants from Java (via urban growth and
transmigration)

~ Integration of the Region's potentials as a strong
_supporter of the national development

388. ~In this context, the transportation planning in the Region
has dual meanings. First, transportation planning should be conducted
s0 as to smoothen the ongoing economic activities through the provision
of satisfactory standard of service level to the users, Second,
transportation shéuld be conducted in a manner in which regional
development effect becemes maximum through the innpvation in
transportaticon System. 1In other words, transportation planning should
be done s0 that the Region's economic potential may be enhanced so as
to attain above goals in the Region.

1.2. Planning Principle

383. Reflecting upon the worlid-wide tendency of various levels of
planning which is oriented toward income approach (small scale, non
bureaucratic and equity oriented) rather than output approach (big
scale and growth oriented), modest and steady stance with minimum
output approach for regional plannings are to be widely accepted.
Therefore, following principles were introduced for the transportation
study here:

- Small but outpﬁt efficient projects are to be emphasized

- Maintenance and rehabilitation, rather than new
construction of infrastructure with large scale, are to be
emphasized

- Aspect of equity among the components of the soceity is to
be kept in mind.

1.3. Planning Phase

390. As is generally known, innovation in transportation facility
creates regional development effects on surrounding areas. This will
be phenomenized in stronger inter~industrial relationship or regional
inter-dependence resulted from the innovation of the transportation
system. Therefore, in the formulation of transportation planning,
these interdependences among socio-economic sectors should be carefully
taken into consideration. Generally, impacts or indirect effects of
transportation innovation will appear with a time lag: some of the
impacts will appear in a short term and others in a long term. But in
any case, these effects should be so directed as to motivate regional
socio-economic development and attain the ultimate goals of national
planning in a long run, Figure 50 illustrates the above relation,
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Figure 50. Role of Transportation Planning in the Regional Planning with
Different Range of Time {Short, Middle and Long)

2. Strategy for Transportation Development

2.1. Sectoral Strategies for Transportation Development

381. In junctioh with the planning principle proposed earlier,
strategies and goals for transportation development for each of the
transportation sectors are introduced as shown in Table 85.
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Table 85. Conceivable Strategy for Transportation Developument
Sector Concelvable Long Term Relation with Regional
Strategy Goal Economy
Road *+ Betterment qf existing + Formation of balanced Incentjives for close
road through road network within the industrial
malntenance works and reglion interdependence
rehabilitation + Bradicatlon of Stability and equity
* Betterment of road transportation-poor for backward regions
linkages which connect Contribution to
vital polints of exporting industries,
production, consumption increase in regional
and vital points in income and epployment
transportation such as
port
* Hetterment of
strategic reoad

* Improvement of feeder
road

* Construction of toll
road

Railway + Improvement of obsoletee Innovation of rajlway Mass-transportation of
operation system and system which cooperates commuters and
facilities ({signal, with other industrial products
station facilities and transportation with cheaper cost
s¢ on) faciiities {ports, Contribution to export

*+ Reinforcement of truck feader roads) and industries, regional
for heavier freight regional Iindustrial income and employment
cars including activities increases.
container car and {agriculture, mining
improvement of railway  and manufacturing)
alignment ’

* Improvement of cars and
locomotives -

Waterway *+ Expansion of port Creation of integrated » Activation of inter-
facilities (berth, and innovated waterway island transportation
yard, transition house as a network Contribution to
and so en} For exporting industries,
commezrcial ports regional income and

+ Efficient management employment increases
{control system, + Enhancement of equity
optimal charge, port and stability for
worker and so on) isolated islands and

» Improvement of inland regions
watervay {dredging,
navigation training)

+ Shipping service to
isclated islands

Airway » Expansion of airport Creation of integrated ¢ Encouragement of inter

facilities for the
accommodation of larger
aircrafts

Modernization of safety
control system

Frequent service to
isclated areas (e.g.

.pioneer airport)

Enahancement .of airport
amenity by improving
termina) and related
facilitles

and innovated network
vithin the region as a
condition for national

development
Eradication of

transportation-poor

-

regional activities
through frequent air
services

Enhancement of equity
and stability for
isolated areas
Encouragement of
tourism
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Tigure 51. Transportation Development Corridors
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2.,2. Concept of Transportation Development Corridors

392. According to the planning principle and sectoral development
strategies, 47 of transportation development corridors were defined as
shown in Figure 51 and Table 86 with interpretion of each of the
corridors in the samé table. Fach corridor was classified into 3
planning ranges, that is, short, middle and long ranges taking inte
consideration of maturity or recommendable timing of innovation.

rable 86, Inteipretation of Transportation Development Corridors

No. Development Corridor Planning Interpretation of Development Corridor
Range '

{1) Banda Aceh - Sigli Short + Expansion of Banda Aceh influential area
(2 Banda Aceh - Sabang Middle + Industrial linkage, fishery and tourism {Pulau

. Weh)

{3) 5igli - Lhokseumawe Middie » vitalizatlon of industrial linkage centered around
Lhokseumave

{4) Banda Aceh - Middle + Mountain area development

Takengon .

{5) Lhokseumawe -~ Langsa Short » Vitglization of industrial linkage centered arcund

Lhokseumawe
* Specialization of industry {heavy industry
: {Lhokseumawe), light (Langsa}]

{6) Langsa ~ Medan Short + Basy and efficient transportation of industrial
‘and consumption goods teo and from city of Medan
and port of Belawan

+ Expansion of industrial area centered around Medan

{7) Banda Aceh - Short » Creation of agro-industry and mining oriented

Meulaboh ‘manufacturing industry through the combination of
two different types of regional cores

{8) Meulaboh — Tapaktvan Middle =+ A strip of agricultural and agro-industrial belt
o in the western coast of Aceh province

{9) Tapaktuan ~ Middle + Strong industrial and transportation linkage
Sidikalang - between the west coast of Aceh and North Sumatra
: ) province, especially Medan and port of Belawan
{10) Takengon - Middle + Sktrategic corridor for further development in the
Sidikalang ' central area of Aceh province
{11) Lhekseumawe - Middie » Combination of different land use pattern between
Takeangon industrially developed east coast and mountain

area in the center, the latter has great potential
of agric¢ultural, forestry and tourism industry
{12) Takengon -~ Meulaboh Middle « Form a shortcut corrider which connect
industrially developed east coast and agricultural
area of west
Strategic development corridor for the development
of Simeuleu island. Agricultural and husbandary
industries in Simeuleu will be promoted through
good accessibility to mainland
Vital corridor for the promotion of agricultural,
manufacturing and tourism industry cented around
Lake Toba and Karo Height :
Artery which connects central and south west coast

.

(13) Meulaboh -~ Simeuleu Middle

{14) Medan - Sidikalang - Short

of Aceh
{15} Medan - Short « Backbone of northern part of Sumatra island,
Padangsidempuan - taking advantage of existing trans-Sumatra Highway
Bukittinggi + Combination of different industries along the
corrideor

.

One of the most vital corridors in the study area,
which penetrates agriculturally and industrially
developed areas in North Sumatra province as well
as densely populated area

Strategic corridor aiming at plantation
development along the corridor which has long been
out of development for qeoqraphicai reason

Linkage between port of Dumal and industrially
developed North Sumatra Province

(16) Medan - Rantauprapat Short

(17) Rantauprapat - Dumai Middle
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Table 86. Continued

No. Development Corridor Planning
Rangea

Interpretation of Development Corridor

{18) Tapaktuan - Sibolga

(19) Sibolga - Sasak

(20) Tarutung - Sibolga

{21} Padangsidempuan -
Sibolga

(22) Rantauprapat -
Padangsidempuan

(23) Sibolga - Nias

{24) bumai - Pekanbaru

{25) Pekankaru - Rengat

(26) Indragiri River
Corridor (Rengat -
Tembilahan - {Kuala
Enck) - Batam &
Overseas)

(27) Batam ~ Dumai
(28) Batam — Bintan

{29) Rengat - Jambi

{30) Padangsidempuan -
Dumai

{31} Pekanbaru -
Sawahlunteo

{32) Pekankaru -
Bukittinggi

{33} Sasak - Padang

{34) Sawahlunto - Padang

(35} Padang - Painan -
Tapan

Long

Long

Short

Short

Middle

Short

Short

Long

Middle

Middle
Middle
Long

Migdle

Middle

Short

Middle

Short

Middle

.

L]

-

strategic development corrldor for the future
development of isclated areas located in the
south-west corner of Aceh and north-west of North

_Sumatra Province

Strategic aevelopment corridor for the future
development of south-west corner of North Sumatra
Province, which has been isolated from development
Form a partial link which connect east coast and
west coast of North Sumatra province '
Indirectly contributing tourism and industrial
development of Nias lsland

Incentive for the regional development in Southern
Tapanuli

Strong linkage between 1ndustr1ally developed
south~east part of North Sumatra Province and West
Sumatra Province

Contribution teo agricultural and industrial
development in Tapanuli

Aiming at Nias island development especially for
tourism

Ope of the most vital transportation corridor
which connects two major cities in Rlau province,
one 1s Dumai, industrial and exporting center, and
the other is Pakanbaru, capital city of Riaw and
center of regional economy

Strategic development corridor for the development
of vast rain forest area intending for plantation
development, -located along the corridor
Strengthening linkage to isolated area on this
axis

Industrial material supply belt to the Batam
island, in which ambitious industrial development
is intended

Plantation development in the south-east region of
Riau will ke encouraged through the vitalization
of this corridor

Combination of two great industrial centers
Functional mutualism is being proposed

Expansion of influential area of Batam island
Form a potential artery which penetrate Sumatra
island from North to South direction along the
east coast of the island

Incentive role for development in Southern
Tapanuli

Linkage of west coast of North Sumatra with Riau
Province

Secondary linkage between Riauv and West Sumatra
Provinces, taking advantage of mutually different
land use patterns

Further industrial linkage along this corridor
between the east coast and west coast of Sumatra
island will be attained through the vitalization
of this axis

Expansion of Padang influential area.

Plantation development along this corridor will be
promoted

Industrial interdependence between Sawahlunto,
coal producing area, and Padang, center of
industry and exporting, will be promoted through
the vitalization of this axis '

Strateglic development corridor for the area
located along the west coast of West Sumatra and
Bengkulu provinces )
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Table 86. Continued

No. Development Corridor Planning ~ Interpretation of Development Corridor
Range - . .
{36) Tapan - Bengkulu Long * Strategic development corridor for the areca

located along the west coast of West Sumatra and
Bengkulu provinces
{37) Sawahlunto - Middle + Combination with Bengkulu province. Integrated
Bengkulu. development of the whole of the areas in Sumatra
island 1s aimed at
Strategic development corridor for the development
of the Mentawal 1slands which have great potential
for future development (forestry, agriculture and
tourism)

»

(38) Padang -~ Mentawal Short

{(39) Banda Aceh - - Short + 5oclo~economic development centered around the
Overseas & city of Banda Aceh :
Interisland

{40) Lhokseumawe - Short + Industrial and agricultural development in
Oversease . Lhokseumawe, Bereuen and Takengon area
Interisland :

{41) Meulaboh - Overseas Short + Creation of agro-industrial base in the west coast
& Interisland of Aceh province

(42} Medan - Overseas & Short + Efficient and activated transportation to and from
Interisland port of Belawan and Polonia airport

(43) Sibolga - Overseas & Short +« Incentive role for agro-industrial development in

- Interisland southern part of North Sumatra province and

northern part of West Sumatra province
{44) Dumal - Overseas & Short Plantation development in southern part of Rorth
Interisland Sumatra province and northern part of Riau
Province )
Contribution of swamp area development
Strong connection with Jakarta and overseas

*

{45) Batam - Overseas & Short

Interisland

{48} Pekanbaru - Overseas Short '+ Socio-economic development centered around the
& Interisland city of Pekanbaru

(47) Padang - Overseas & Short + Expansion of exporting industry in West Sumatra
Interisland : province

2.3. Conceivable Methodologies for Vitalization of Each of the
Transportation Development Corridors

393. In line with the planning principle set up in Table 86
development methods for each of the transportation development
corridors were introduced as shown in Table 87, For the definition of
the methodologies following criteria were taken into account:

- Mazimum effect with minimum cost
-~ Quick vielding
- Realistic
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Table 87. Conceivable Methodologies for Vitalization of the
Transportation Development Corridors

Ne .

Development Corridor

Conceivable Methodology For Development

(1}

Banda Aceh - Slgli

{2) Banda Aceh -~ Sabang
(3) Sigli = Lhokseumawe
{4} Banda Aceh - Takengon-»*
(5) Lhokseumawe - Langsa
{6} Langsa = Medan

.

(7) Banda Aceh - Meulaboh+
{8) Meulaboh - Tapaktuan

{9} Tapaktuan -

Sidixalang

(10} Takengon -

Sidikalang

{11) Lhokseumawe -

s

Takengon

(12) Takengon ~ Meulaboh -

13
(1)

{15)

(16)

Meulaboh - Simeuleun
Medan ~ Sidikalang

Medan -
Padan931dempuan -
Bukittinggi

Medan - Rantauprapat

{17) Rantauprapat - Dumai

(18)
{19)
{20}

Tapaktuan - Sibolga
Sibolga - Sasak
Tarutung -~ Sibolga

(21) Padangsidempuan -

(22}

(23}

Sibolga

Rantauprapat -
Padangsidempuan
Sibolga — Nias

(24} Dumal ~ Pekanbaru

{25)

(26)

27

(28}

(29)

(30)

(31

{32)

{(33)

{34)

{33

Pekanbaru - Rengat

Indragiri River
Corridor

Batam - Dumai
Batam - Bintan

Rengat - Jambi

Padangsidempuan -
Dumal

Pekanbaru -
Sawahlunto
Pekanbaru -
Bukittinggi

Sasak =~ Padang
Sawahlunto - Padang

Padang =~ Palnan -~
Tapan

.

+

*

Rehabilitation and upgrading of existing road and if
possible road extension for Kreung Raya to Sigli along the
coast line

Improvement of ferry service

Rehabilitation and upgrading of road including bridge
Construction of missing road links

Construction of missing road links.

Rehabilitation and upgrading of road

Construction of expressway

Revival of Aceh railway

Rehabilitation: and upgradlng of road including brldqe
Betterment of alrplane service and facilities and
maintenance of read

Rehabilitation and upgrading of road including construction
of bridges

Eradication of impassable voad links

Construction of shortcut road with higher standard

Eradication of impassablie road links

Improvement of ferry service and port related factlities
Rehabilitatlon and upgrading of trunk roads including in
this corridor such as Brastagi-Medan link

Upgrade and rehabilitatlos of trans-Sumatra highway

Rehabilitation and upgrade of railway and its related
facilities -
Maintnance of trunk roads

Maintenance of trunk road and feeder road improvement for
plantation development

Possibility of railway construction and related facilities
Construction of feeder roads for plantation development
Eradication of missing road links

Rehabilitation and upgrading of road including tunnel
Rehabilitation and upgrading of existing road

Rehabilitation and upgrading of existing road

Improvemnt  of sea and air transportation and their related
facilities ' :
Rehabilitation and upgrading of reads along the corridor
Upgrading of road network ({trunk road, feeder roads) in: the
swamp area

Renovatlon of alr services and related facilities
Upgrading of recad

Expansion of port facilities

Improvement of inland waterway

Increased sea transportation for plantatlon products
Frequent ferry service and related facilities (port, road
access)

Upgrading of road and construction of missing road links
including bridges

Upgrading of trunk road and feeder roads connection

Upgrading of road
Upgrading of road

Construction of missing road links

Renovation of railway and related facilities including
operation

Disaster preventlon of road in the hiliside

Upgrading of road
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Table 87. Continued

HNo. Development Corrldor Concelvable Methodology for Development
{36) Tapan =~ Bengkulu s-Rehabilitation and upgrading of road
{37} Sawahlunto - : + Rehakilitatlon and. upgrading of road
Bengkulu. . .
{38) Pagang -~ Siberut » Impreovement of feryy service and related facllities
(39) Banda Aceh - » Renovation of alrport facilities
Overseas &
Interisland
{40) Lhokseumawe -~ » Frequent ferry services Lo nearby countries
Overseas & : : ’ ’
Interisland . o .
{41) Meulaboh - Overseas -+ EXpansion of port facilities, peossibly construction of new

- & Interisland _ port area
L s Direct transportation to island of Java
{42) Medan - Overseas & + Expansion of port facllities

Interisland ) » Improvement of alr transportation and airport facilities
{43) Sibolga - Overseas & *+ ExXpansion of port facilities

Interisland » Improvement of air transportation and airport facilities
(44) Dumal - Overseas & + Frequent and direct transportation to and from neighbouring

Interisland countries

. » Expansion of port facilities
({45) Batam - Cverseas & * Frequent and direct transportation to and from neighbouring
Interisland countries
+ Expansion of port facilities
(46) Pekanbaru - Overseas » Renovation of alrport facilities

& Interisland + Improvement of river port
{47) Padang - Overseas & + Expansion of port facilities
Interisland + Improvement of airport facilities

C. Ewvaluation
1. 1Introduction

394, In this Section the major strategies for transportation
development proposed in Section B are to bhe evaluated in terms of
prospect of future transportation demand socio-economic impacts and
possible costs. Through the evaluation here, theoretical background
for each of the strategies, issues related and schedules for
implementation will be more clarified. Especially, for such corridors
which have more than two {2) alternatives of development strategy, a
kind of comparison study was to be done for the set up of most
recommendable future plans. The study here consists of following sub-
studies: '

~ Study about the future prospect of transportation demand
~ Tentative cost estimate for uréent and critical projects

~ Study about possible socio-economic impacts in junction
with future development strategies of productive sectors.

2. Perspective for Future Traffic Demand in the Region
2.1. Road Transportation

395, © . As the result of simple linear regression applied te inter-
Kabupatan traffic volume and magnitude of regional GDP by Kabupatan
within the Region, traffic volumes of these traffic in the years of
1998 and 2008 are forecasted at 32 million and 70 million vehicles/year
respéctively compared to that of 20 million vehicles in- 1988. From
this average annual increasing rates during the periods of 1588 - 1998
and 1988 -~ 2000 are estimated as 6.4% and 7.0% as shown in Table 88,
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The above increasing rates are deemed applicable to the intra-Kabupatan
traffic within the Region. :

396, As a result, region-wise future road traffic increasing rates
during the same periods were forecasted as shown in Figure 52. From it
it could be noticed that high annual increasing rates of more than 5.5%
are to be attained in the most of the advanced area in the Region

during the period of 1988 - 1998.

Table B8, Préspect of Future Road Transpbrtation'

1988 . 1998 2008

. (Present) .
Traffic Volume - 20,339 32,174 70,126
(thousand vehicles/year)
1998 (2008) - 1.58 3.45
1988 ' . | _
Average Annual Increasing - 6.4 7.0 .
Rate (%) (1988 - 1998). (1988 ~ 2008
Source: Team's estimate
397. Through the comparison of present vehicle 0-D table, with

those in 1998 and 2008 established by the Study Team, it 33 estimated
that traffic volumes on arterial roads will increase at the average
anrnual increasing rates of 6.8% and 7.3% during the periods of 1988 -
1998 and 1988 - 2008 respectively. (Origin and Destination table for
vehicle traffic Inter-regional road traffic patterns in 1998 and 2008
are illustrated in Figure 53.) on the other hand, corresponding
increasing rates on collector road and the lower category arxe estimated
at 4.9% and 6.0% respectively. BAbove fact suggests that arterial roads
are rather intensively used than the lower class roads as Jlong as
foreseeable future is concerned, although the function of latter road
is as important as the former.

398. From the forecasted O-D Table, following chafacteristics in
road use could be pointed out:

Over-all Traffic Volure

According to the Team, inter-Kabupaten vehicle traffic volumes
{excluding intra-Kabupaten traffic) in 19%8 and 2008 are estimated at
32.2 x10% and 70.1 X 10% vehicles/year which arxe 1.58 and 3.45 times as
large as that of 1982 respectively. Annual increasing rates during the
periods of 1988 - 1998 and 1988 - 2008 come up with 6.4% and 7.0%
respectively.

Mﬁm

The traffic volume on arterial roads are expected to increase at. apnual
rate of 6.8% and 7.3% up to the years 1998 and 2008 respectively, on
the other hand, the increasing rates on collector roads are estimated
at 4.9% and 6.0% during the same peried, which are a little bit below
those on the arterial roads.
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2.,2. Water Transportation

399, With the intensive investment of production sectors proposed
in this study, the hinterlands of major ports are expected to expand as
shown in Figure 54. (Present sphere of hinterland was shown in Figure
42.) It is needless to say these expanded hinterlands as well as more
frequent transportation to and from these hinterland will induce more
amount of cargo handling for each of the ports. It is impossible to
forecast exact amount of cargo handling for each of the ports in the
Region at the stage of master plan study. But future magnitude of
regional GDP for each of the hinterlands suggests possible future
amount of cargo handlings to some extent as the result of simple
correlation analysis. Table 8% shows the expected amount of cargo
handlings based upon estimation by DGSC and the Study Team.

Table 89. Perspective for Carge Handlings at Major Ports

Categories Port Cargo Handl- Cargo Handling Remarks
’ : ing {year) _ (1993/1954)
: {*000 ton} (000 ton} .
Waterway Gateway Port Belawan 5,571 13,500 annuval increasing
(1986) rate of cargo

handling during
the period of
Repelita V is
estimated as 13.5%

Reglional * Telukbayur 2,044 2,500 Bnnual increasing
Collector : (1587} rate of cargo

Port handling during
. the perlod of
Repelita V is
. estimated as 3.2%
Dumal 496 800 Annual increasing
{1988) rate of cargo
nandling durling
the period of
Repelita v 1s
estimated as 7.3%
Lhokseumawe 1,801 3,100 Annugal Increasing
(1987) rate of carge
handling durlng
the period of
Repelita v 1s
estimates as B8.0%
Including
fertilizer handled
at private berth
sibolga 265 400 Annual increasing
{1987} rate of cargo
handling during
the period of
Repellta V is
estimates as 4,5%
Trunk Port Kreung Raya 30 30 Annual increasing
(1987} rate of cargo
handling during
the period of
Repellta V 1s
estimates as 0%
Kuala Langsa 33 a0 Annual increasing
{1987) rate of cargoe
handling during
the pericd of
Repelita V 1is
.. estimates as 13.,9%
Other Major Meulaboh 197 300 Hinter land GDP
Part {1983) increasing rate of
4.,5% (1983 - 1998
annually) is
applied

Source: DGSC except for Meulaboh which was estimated by the Team
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2.3. Rallway Transportation

400, As for the future railway transportation, future amount of
traffic volumes were estimated by the Study Team as shown in Table 90.

Table 90. Perspective for Railway Transportation

. Categories ©  Line Present Future Traffic Remarks
. Traffic Volume. Volume
Railway North Sumatra Belawan Line 4g5%103 ton  1717%10° ton 13.5% annual
Rallway {Medan - to and from to and From increase is
Belawan) Pelawan Belawan assumed base on
(1983/84) 11983/94) cargo handling at
’ Belawan in 1983/9%4
Medan Urban N.A. 800x10% Based on JICA
Areca ton.km in study {1280;
2000 :
Medan - Rantau N.A. 417%10% Based on JICA
Prapat - : ton.km in study (1980)
including 2000
Siantar line
Binjai - ‘ H.A. 113%10° Based on JICA
Besitang ton.km in study (1980)
| . . 2000
Besitang - . N.A. 15%108 1/2 of oil
Langsa . ton.km in plantation
2000 preduct, mineral
preduct are
assumed to be
converted to rail
from road
Langsa - - 1z28x106 1/2 of oil
Lhokseumawe _ ton.km in plantation
2000 product, mineral
. product are
assumed to be
converted to rail
from road
Rantauprapat - ~ 143108 Al} the plantation
Dumai : ton.km in product is assumed
3000 to be carries by
rail
West Sumatra Ombilin - 49%10° ton.km 83x106 - Coal from Ombilin
Railway Telukbayur {1983/84) ton.km in is to increase to
1992 1,265x103 ton
{1992} from the
present level of
965%10% ton (1988}
Naras - - - 13%106 1/2 of oil and
Simpangempat ton.km in plantation

2000 products are
assumed to be
converted to rail
from road

Source; Team, except for Medan Urban area which based on "Medan Urban
Area Transportation Study {JICA 1%80)"“.
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2.4, Air Transportation

401, The perspective for future air transportation’ was set up -as
shown in Table 91 based upon the -estimation by DJPU, B :

Table 91. Perspective for Air Transportation

- Categories Passenger Freight Remarks
Airway Inter- - 9,1% annual increase 11,6% .. Prospect by
national .:throughout the periocd .. . .. . .. DbJrUO
of Repelita V- : o o
Domestic - 8.6% ) - 5.6% -Prodgpect by
C - paeuy
Pioneer 11.2% 5.6% Prospect by
DJPU

Source: DJPU

3. Comparative Study about Possible Development. Alternatives on Some
Corridors ' :

402, - Relating to the transportation development corridors proposed
earlier, details of each corridor were andlyzed. Especially for the
corridors which contains more than two alternatives for development, a
kind of comparison study was conducted, in which, expected future
traffic volume, socio-economic impact, issues and constraints and
expected cost required for the implementation were analyzed. The
results of comparative study are shown in Table 92.

Table 92. Comparative Study among Development Alternatives

Name of Corridor Banda Aceh — Sigli
Possible Rehabilitation and Road extension from Krueng
Alternatives - upgrading of existing Raya to Sigli along the

road coat line

Prospect of Future 6,424 vehicles/day (1985) 3,212 vehicles/day (1995)
Traffic {(Bina Marga) (Bina Marga)
Expected Direct Improved alignment and Rehabilitated road will
Socio effect surface condition will contribute to the
Economic alleviate the damage of enhancenent of industrial
Impact ‘ cargoes transported and - relationship among Banda

will increase the amenity Aceh, Sigli and.
of drivers and passengers Lhokscumawe areas

Indirect This new road will The areas around Krueng
effect contribute to the Raya port and those of
reduction of present between the Sigli will
travel time between Banda receive impact for
Aceh and Sigli to the development
- half
Issues & * Due to the geographical ¢ Swamp area along the
Constraints condition, winding coast line requires
alignment in the - -additional -construction
mountain section is cost
unchangeable. ' '

¢ Bumps due to poor
maintenance work should
be rehabilitated

Tentative UsS512 million Uss$37 million
Estimated Cost
Remarks - One half of the vehicles

passing between Banda Aceh
and Sigli will be

convexted_to this new road
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Table 92.

Continued

Name of Corridox

" Lhokseumawe - Langsa

Rehabilitation and
upgrading of existing
road

1,020 vehicles/day {1995)

Possible
Alternatives

Prospect of Future

Traffic (Bina Marga}
Expected Direct ‘Reconstruction of:
Socio effect. dilapldated.bridges (one
Economic lane} will contributed to
Impact the reduction of travel:
: time and alleviation of
driving risk .
Indirect Enhancement &f inter-
effect. industrial activities
.along the industrial belt
on the coast of Aceh and
‘North Sumatra provinces
Issues & ¢« Construction of bridge
Constraints is inevitable
Tentative UsS$25 million
Estimated Cost
Remarxks : -

-Revival of Railway

128 X 16°% ton. km/year
{2000) (Team)

Heavy and bulky cargoes
produced easpecially in
Langsa area will be
transported to Lhokseumawe
port with the completion
of expansion work of the
port

Expansion of industrial
hinterland centered around
Lhokseumawe

U55174 million

Transportation policies
which aim at the
realization of efflclent
pattern of modal-split
between road and railway
is to be established
through setting up of
proper fee and related
transportation policy

Table 32.

Continued

Name of Corridor

Medan - Rantauprapat

Possible
Alternatives

Maintenance of existing
road

Future Traffic 5,000.— 6,000 vehicles/

day in the section between (2000}

Kisaran and Rantauprapat
{1995) (Bina Marga)

Expected Direct * Improvement of road

Socio effect transportation {driving
Economic condition and
Impact conjestion)
» Reduction of traffic
accident
Indirect + Encouragement of
effect industrial and
plantation development
in the southern part of
North Sumatra province
Issues & -
Constraints
Tentative U8510 million

Estimated Cost
Remarks -

Rehabilitation of exist-
ing railway (Serdang
Siantar - Rantauprapat}
417 x 10° ton.km/year
{Team)

s Realization of efficient
land transportation
system such as container
transportation

* Pagsenger service

» Reduction of road
traffic through the
improvement of railway

¢ Industrial and
plantation development
in the southern part of
North Sumatra

» Reinforcement of truck
corresponding to the
containerization

U5%9 million
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Table 92. Continued

Name of Corridor

Rantauprapat = Dumai

Possible . Upgradlng of existing
Alternatives road
Prospect of Future 1,300 vehicles/day (2000)
Traffic (team) :
Expected Dlrect *« Reduction of travel time ».
Socio - effect and cargo damages-
Economic -+ e.Basy access to -Dumai.
Impact . . S S
: ‘Indirect ¢ Incentive role for - -7
effect plantation development:
in the southern part of
North Sumatra and
- . northern part of Riau ..
* Alleviation . of elawan .
'congestlon
Issues & - P . .
Constraints :
Tentative U$429 million
Estimated Cost
Remarks’ -

Constructlon of rallway

13 X 106 ton. km/year
{2000)

(Team)
Easy and economlcal

. transportation .of -
= plantation products to

the port of Dumai-
Incéntive role for -

plantation development
~in ‘the southern part of

North Sumatra and
northern:part of Riau.
Alleviation of Belawan

gongestion

Method of construction
and maintenance works of
the truck on the soft

.and weak ground in the

8swamp land should be
researched

US$714 million

No great amount of

transportation by rail is
anticipated in near
future
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Table 92, Continued

Name of Corridor : : Langsa - Madan .
Possible Rehabilitation Construction of Revival of
Alternatives and upgrading of Binjai-Medan railway (Langsa -

_ exlsting road express way Besitang)
Prospect of Future 7,068 vehicles/ 25,000 - 32,000 75 x105
Traffic day up to the vehicles/day ton.km/year
horder with North (2000) {(Medan {Team)

Expected Direct
Socio Effect
Economic.

Impact

Indirect

Effect

Issues and -
Constraints

Tentative
Estimated Cost
Remarks

"+ Reconstruction -

Sumatra Province Urban Area

{1995) (Bina Transportation

Marga) Study, JICA)

* Travel time in * Good access to
this section -the port of
will be reduced Belawan and
by improving of market. in-
the bridges Medan; -

* Especially especially for
heavy traffic such products
in this section as plantation
will receive and industrial
great benefit product in the

area of
southern Aceh
s Commuting
service to

Medan

Expansion of

Medan Urban

* Expansion of .
industrial belt

which extends Aren

to southern » Industrial and
part of Aceh agricultural
and North development in
Sumatra the southern
province part of Aceh

+ Expansion of + Residential

Medan Urban development in
Area the suburbs of

Medan

Proper toll
rate should be
charged so that
the express way
plays incentive
role in the
regional
development

of bridges is
inevitable

U5525 million Us$%7 million

- * Belawan access
should be
emphasized

* Heavy and bulky

industrial and
plantation
products would
be transported
{timber,
fertilizer and
palm oil,
produced in the
southern part
of Aceh)

Uniform
industrial
development
along the
Medan-Langsa
corridor
Alleviation of
road
transportation

1067 mm track
is to be
introduced
corresponding
with the truck
width in Horth
Sumatra so as
to dispense
with reloading
at the
Junctional
terminal

US$85 million
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Table 92. Continued

Name of Corridor

Sawahlunto - Padang. :

Possible
Alternatives

Prospect of Future
Traffic: . .
Expected Direct
Socio effect
Economic
Impact
Indirect
effect

Issues &
Constraints
Tentative
Estimated Cost
Remarks

Betterment of existing Rehabllltlon of ex1st1ng

road (Sawahlunto: = Solok arallway s

- Padang)

6,700 vehlcles/day (1995) ao X 106 toni km/year :

(Bina Marga) . (1592) (Team)

s Easier access from the <. Reduction of coal
area along the trans- . transportation cost
Sumatra highway to ' : :

Padang S

» Expansion of Economy- * Contribution to

centered Padang . . increasing coal
: L .. production

+ Need land slide . -+ Improvement of rack-

prevention . track

US$9 million . USS$50 million

- : .= Improvement of existing
© track is more
‘recommendable rather
than construction of new
track

Table 92. Continued

Name of Corridor

Rengat - Teimbilahan - Batain

Possible
Alternhatives

Prospect of Future
Traffic

Expected Direct

Socio effect
Economic
Impact
Indirect
effect
Issues &
Constraints
Tentative

Estimated Cost
Remarks

Road construction’along - Inland waterway

the Indragiri River improvement and poris
development

Frequent passenger service §4 X 103 tons of cargo

on land is proposed will be transported to

and from the port of
Rerigat in 1995 (Team)
* Reduction of travel tlme- Economical

by road between two " “transportation of
center econocmy ‘plantation product by
{Tembilahan and Rengat) using the river

S ‘ transportation

* Basy transportatlon ‘of
plantation product to
the island of Batam

* Enhancement of Inter- * Encouragement of
regional dependency plantation development
{trade, social life in the swamp area of
etc.) southern part of Riau

*« Transmigrant service
» Technical constraint of * Periodic dredging of

construction of high Indragiri river is
standard road on the inevitable as well as
soft and weak ground ~  navigation training

along Indragiri river

T US$S55 millién US$10 million

- . * To be reviewed in -the-
integrated regional
development plan of the
Indragiri rxiver basin
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Table 92. Continued

Name of Corridor Aceh Western Coast Port Development
Possible © Meulaboh - Tapaktuan
Alternatives - ' o
pProspect of Future 300 X 103 ton/year (1995) 163 x 103 ton/year (1995)
Traffic {Team} {Team)
Expected Direct *» Increased capacity will ¢ Increased capacity will
Socio effect be beneficial to users be beneficial to users
Feconomic {reduction of waiting {reduction of waiting
Impact time, etc.) - time, etc.)
Indirect '+ Incentives for regiomal ¢ Incentives for regional
effect development in the development coast of
: western coast of Aceh Aceh (plantation,
(plantation forestry, forestry, manufacturing,
manufacturing and fishing and mining)
mining}
Issues & + Issues of siltation due + Narrow hinterland to be
Constraints to geographical reason developed and less
potential for further
development
Tentative ¢ US%2 million US$2 million
Estimated Cost
Remarks * Two 100 m berth is + If new Meulaboh port is
assumed in case of new not developed, one half
construction (4.5 m of the expected cargo at
desap) Meulaboh will he

transferred to the port
of Tapaktuan

+ Two 100 m berths are
agsumed in case of new
construction (4.5 m

deep)
4. Conclusion
403. * Through the comparati#e study and project evaluation method
explained earlier, projects with high priority were selected as listed
in the Long List in Volume IV with priority S. Total number of
projects selected here is 40, among which 14 were road projects, 14
water way projects, 4 railway projects and 8 airway projects, These

projects are recommended t¢ be initlated during the period of Repelita
Vv although some of them entail master plan formulation, feasibility
study and detailed engineering study.

404, Bbout the corridors which contain more than two alternatives
for implementation, following conclusions were tentatively obtained:

(1) Banda Aceh - Sigli

Instead of extension route from Krueng Raya to Sigli along the
coast line, improvement of existing road is recommendable due to
less cost requirement and less geological constraints involved in
the latter.

{i1) Lhokseumawe ~ Langsa

As the economy surrounding this corridor is still in premature
stage for the construction of railway whose cost is estimated at
some US$174 million, rehabilitation of existing road is far
better off than the revival of the railway.
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Langsa - Medan

'Due -to the great advantage that this area is located very close

{iv)

(v}

{vi)

"to the ‘city .of ‘Medan, all “of the.  alternatives should  be

conducted. But as some of them requlre preparatory. studies,
implementation schedule is proposed as follows, subject to their
positive outcome: . : C .

Period of Pepelité \'4

Rehabilltatlon of exlstlng road _

F/S. and E/S of Binjai - Medan expzessway

- Construction of said expressway

F/S and E/$ of Langsa ~ Besitang - Medan rallway

)

: I'

Period of Repelita VI
- Construction of said railway.
Medan -~ Rantauprapat

Both of the alternatives, that is, maintenance of existing road
and improvement of existing railway, should be conducted
simultaneously.

Rantauprapat ~ Dumai

Upgradlng of exlstlng road correspondlng to the expected future
traffic increase is far better off than constructing of new
railway in this corxridor, although great socio-economic impact is
expected through the introduction of railway,

Rengat ~ Tembilahan - Batam
In consideration of the great potential for future development
and geographical constraint of this area, comprechensive
transportation development centered around waterway development
is strongly recommended. Besides the above, 1mplementatlon of
integrated regional development plannlng study is proposed.

Sawahlunto - Padang

For the ‘coal mining development in Sawahlunto and resultant
export increase and boost of regional 1ndustry, the role of
railway is 51gn1f1cant, although this progect entails falry much
amount of investment cost,

) Aceh Western Coast Port Development

Meulaboh seems to have more advantages than the other possible
places for its concentration of population and industry as well
as vast hinterland surroundlng the place. = The above

. consideration was 1ncorporated 1n the aforementloned selectlon of

405.

project with urgent prlorlty

It is worthwhile to note here that the costs estimated in

Table 92 (as well as project profiles in Chapter II, Volume IV are
tentative ones with no detailed engineering study, but estimated cost

totals some USS51,151 million as shown below:
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Estimated cost by sector (US$ million, 1989-2008)

Road 520
Waterway 226
Railway 209
Airway - 19¢

Total | 1,151



VITI. TELECOMMUNICATION

1. Analysis of Present Situation

1.1. General

406. In Indonesia the telecommunication sector has been making
significant progress in terms of the number of telephone subscribers.
It has increased about 10% annually during the last tén years.
Nevertheless, the demand for telephone services has increased much
faster, thereby causing an imbalance in the demand and supply of
telecommunication services. From the international point of view,
however, the telephone penetration ratio still remains the lowest among
the ASEAN countries (Table 93). When regressed on GDP per capita
cross-sectionally, Indonesia's ratio is located far below the
regression line indicating the country's low level of telecommunication

development ({Figure 55).

Table 93. Telephone Penetration Ratio in ASEAN Countries

Country Telephone Penetration Ratio

Indonesia 0.4
Malaysia 6.3
The Philippines 1.0
Singapore 32.5
Thailand 1.5

Note: Telephone penetration ratio is calculated as main
telephone sets per 100 inhabitants.
Source: ITU, Year Book of Commen Carrier Telecommnication
Statistics, 1987.

Improvement of this situation has been difficult due to severe budget
constraints. The target of 0.9 penetration ratio during Repelita IV
now seems almost impossible to achieve. It is apparent that this delay
in service provision has had some adverse effects on the Region's

overall development.

407. Set against this general background, this Study will focus on
the following points:

~Clarifying the present status of the telecommunication
sector in the Region;

~Tdentifying its development needs;

-Specifying the sectoral development concept; and
-Preparing projects or programs for supporting and
strengthening social and economi¢ infrastructures in the

Region.

1.2, BhAnalysis of the Present Situation

408 . From the management viewpoint, there are several major
problems with the sector. They summarily indicate the existing
condition of telephone facilities in the Region. Data concerned are
shown in Tables 95 to 101. As is seen in the tables, the telephone
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Table 94, Telephone Penetration Ratio (Main Telephones) and GDP per Capita from 62 Countries

: GDPPer Telephone GDPPer  Telephone
No. Country - Capita  Penetration No. Couniry Capita Penetration
: (USS) Ratio (US$) Ratio

1 Argentina 2,230 7.6 32 Malaysia 2,007 6.3

2 Australia 11,172 40.1 33  Mexico 2,060 4.5
3 Austria 9,140 346.1 34 Netherlands 9,520 40.1
4  Belgium 8,610 31.0 35  New Zealand 6,749 39.5
5  Brazil 1,710 - 51 36 Norway 13,750 413
6 Canada 13,140 45.1 37 Pakisan 380 0.8
7  Chile 1,710 4.4 38 Panama 2,349 8.1
8 Colombia 1,320 6.0 39  Paraguay 1,242 2.4
%  Denmark 11,290 497 40 Peru 980 2.2
10 Ecuador 1,124 3.0 41 Philippines 535 1.0
il Egypt 720 1.9 42  Portugal 1,970 13.8
12 El Salvador 710 1.8 43  Singapore 6,869 325
13 Ethiopia 104 0.2 44  South Africa 2,260 8.4
14  Finland 10,830 44.6 45  South Kozea 2,271 16.1
15  France 9,860 40.8 46 Spain 4,470 23.8
16 Ghana 350 0.3 47  Sri Lanka 339 0.5
17  Greece 3,740 29.5 48 Sudan 340 0.3
18  Guatemala 1,120 1.6 49 Sweden 11,880 62.7
19 Hoenduras 700 1.1 50 Switzerland 15,990 506.2
20 Hongkong 6,271 31.9 51  Taiwan 3,748 19.0
21  India 260 0.4 52 Tanzania 210 0.2
22  Indonesia 640 0.4 53  Thailand 745 i.5
23 Irsn 3.000 3.0 54  Tunisia 1,270 2.6
24 Trag 3,200 35 55  Turkey 1,200 4.4
25 Ireland 5,000 19.8 56 Uganda 230 0.2
26 Israel 5,100 28.2 57  United Kingdom 8,570 38.3
27 Tialy 6,440 304 58  United Siates 15,476 453
28  Jamaica 1,150 6.2 59  Uruguay 1,970 9.8
29  Japan - 11,054 371 60  Venczucla 3,220 7.0
38 Jordan 1,710 6.1 61  Waest Germany 11,090 62.1
31  Kenya 300 0.6 62 Zaire 146G 0.1

Source : ﬁ_U,Year Book of Common Carrier of Telecommunication Statistics, 1987
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Table 95, Summary of Condition of Existing Telephone Facilitics

Province Dev,Area SC(A) SCIM) A% ] A% _ SUB . A% TPR __ Demand _ D/
Aceh. 1 3 1 15.0 3,550. 98.6 3,428 994 082 5.656 1.35
2 4 & 40,0 4,950 68.7 4,204 744 0.30 5,136 0.37
3 3 1 750 1,760 941 1,433 955 0.25 1,740 0.31
4 4] 2 0.0 - 450 0.0 338 0.0 0.18 365 0.19
5 i -4 20,0 1,296 . 69,1 904 88.9 0.26 1,029 0.30
6 0 4 0.9 850 0.0 681 0.0 0.21 685 0.21
7 - - - < - - . N - -
Total 11 18 37.9 12,796 734 10,986 79.3 0.34 14,611 (.45
Neorih Sumatra 8 2 -0 100,035,000 1000 34,582 100.0 1.88 55,190 3.01
G ¥ 20 259 14,450 69.2 11,795 703 0.23 13,712 0.27
10 1 3 250 2,050 48.%8 1,544 56.0 0.28 1,620 0.29
11 H 3. 16,7 1,480 354.1 993 453 0.13 1,013 4.13
12 1 -4 200 3,020 66.2 2,022 58.4 0.17 2,080 0.17
13 1 -0 1000 1,000 1000 593 100.0 0.10 616 0.11
Total 13 32 28.9. 58,000 8756 51,529 89.2 (.51 14,291 0.74
West Sumatra 14 2 6 25.0 14,430 90.1 10,707 89.8 0.5¢6 17,446 0.91
15 0 2 0.0 230 0.0 200 0.0 0.05 222 0.05
16 L] i 3.0 960 4.0 894 0.0 0.23 1,217 0.32
17 0 7 0.0 2,040 0.0 1,351 0.0 0.18 1.613 0,22
18 0 2 0.0 740 0.0 228 0.0 0.06 264 0.07
19 - - - - - . . N . .
Total 2 18 10.0 18,4060 70.7 13,380 718 0.34 20,762 0.54
Riau 20 1 1 500 5,200 96.2 5.110 96.2 0.64 9,319 1.16
21 1 4 200 2,416 248 2,051 290 0.25 3,230 0.40
22 ¢ 3 0.0 650 0.0 427 0.0 0.3 458 0.14
23 0 1 0.0 960 0.0 186 0.6 0.19 1,049 0.25
24 4 3 571 6,556 _95.4 4,165 958 090 7,513 1.63
Total 6 12 333 15,782 175.1 12,539 75.8 044 21,569 0.76
Northern Sumatra 32 80 28.6 104,978 81.0 88,434 834 0.44 131,233  0.66
Indonesia 280 405 409 840,000 90.0 700,600 - 0.40 1,240,000 0.7}
Notes: - : No data avaijlable
SC{A)  : Number of Automatic Swilching Centers’
SC(M)  : Number of Marual Switching Centers
A% : Rate of Automizalion
Lu : Number of Line Units
SUB : Number of Subscribers
TPR : Telephone Penetration Ratio (s¢t/100 persons}
Demand : Waiting Applications + Subscribers
P : Demand per Populaticn

Source: Dats from WITEL - I, WITEL - I, MATEL, PERUMTEL as of 1988.
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Table 96, Bxisting Telephone Facilities --Aceh .+

Dev.Aren No. Name of Exchange -MDL CAP .~ SUB: CO/PH... - Wait Demand
1 1 Banda Aceh Centrum or- 3,000 - 2970 29 2,072 5,042
1 2 Sabang - > ar- 400 - 394 1 917 491
1 3 Seulimurt LB 50 N - 2 23
1 4  Janth - Qar- 100 43 6 57 . 100
2 3 Takengon i A0 - 394 5 82 476
2 6 Meurendu 1B~ 200 58 < 32 90
2 7  Beurennun LB 250 193 - 08 291
2 8  Sigli ar 600 468 2 33 511
2 9  Maitangglupang Dua B 300 181 Co- 107 191
2 10  Lhoksukon ar 400 288 2 13 301
2 - 1! Panionlabu IR 3000 0 198 ~ i1 - 209
2 12 . Samalanga LB 100 53 i 0 53
2 13 Birenen - - . ar o 400 396 3 234 640
2 14 Lhok Semawe - O 2,000 1,975 19 399 2,374
3 15 - Idi QT 400 181 T 22 203
3 16 Langsa or 800 7196 8 242 1,038
3 17 Kuala Simpang or 400 392 4 28 420
L3 18 Peureulsk - 1B - 100 64 - 15 - 79
4 19 KutaCane 1B 400 301 - 29 330
4 20  Blangkejeren ‘1B 500 35 - 0 35
5 21 ° Jeuram 1B 50 .7 N 0 7
5 22 Calang LB 50 247 E 0 47
5 23  Lamno LB 100 46 - 49 95
5 24 Meulaboh or 896 647 ¢ 76 723
6 25 Blang Pidie LB 300 236 - 0 236
6 26 Bakungan 1B 50 30 - 0 30
6 27 Singkil LB 150 98 - 4 102
6 28 Tapaktuan 1B 350 317 - 0 317
T - 29  Sinabang - 1B - 200 157 4 0 157 -
Total 12,796 10,986 69 3,625 14,611
Notes: MDL: OT : Automatic

Source :

1B : Local Battery -
CB : Central Baitery
CAP:  Number of Line Units
SUB: Number of Subscribers

CO. PH ; Number of Coin Telephone Sets -

Wait : Number of Waiting Applicanis

Demand : Subscribers + Waiting Appllcﬁilw

Dats from WITEL - I, WITEL - 11, MATEL, PFRUMTEL as of 1988
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Table 97. Existing Telephone Facilities -- Notth Sumatra

Dev.Area  No.  Name of Exchange MDL, CAP SUB  CO.PH Wait _ Demand
8 1 Belawan ar 1,600 962 6 89 1,051
8 2 Moedan Centrum ar 35,000 33620 210 20,519 54,139
9 '3 Mesbau IB ‘40 22 - 0 22

9 4 Langga Payung I8 10 27 - 0 27
9 ‘§  Negeribary 1B 30 27 - 0 27
-9 6  Ack Nabara IR 100 92 - 0 92
9 7. Lubuhan Bilik 1B 60 36 - 0 36
9 -8 Kota Pinang 1B 100 95 - ] 95
9 9  Mambang Muda - B 220 130 - 2 i32
9 1G  Rantau Prapat IR 720 690 - 199 889
g 11 Tanjung Balai CB 1,170 954 - 236 i,19¢
9 12 Labuhan Ruku iB 100 61 - 10 71
9 13 Inalum/Newtown iB 1,000 325 1 12 337
9 14 Kisaran o ar 1,000 991 9 112 1,103
9 15 Pulau Rakyat 1B 50 40 S 12 52
9 16 Pematang Siantsr. ar 4,000 3952 26 369 4,321
9 17 Prapat ar 1,000 324 3 0 324
L 18 Perdsgangan 1B 400 252 - 32 284
9 19  Dolok Merangir - LB 100 63 - 19 g2
9 20 Tebing Tinggi 1B 1,000 977 84 1,061
8 21  Perbaungan 1B 200 182 12 194
9 22  Galang 8 100 82 - 4 86
9 23  Sungai Rampzh 1B 80 46 - 12 58
9 24  Lubuk Pakam 1B 600 465 - 33 498
9 25  Binjai ' -Or 1,000 992 3 509 1,501
9 26 Pangkslan Brandan or 1,000 LD 13 362
9 27 Kuada LB 50 46 - 32 78
9 28  Tanjungpura LB 200 137 - 147 284
9 29  Pangkalan Susu 18 100 56 - 10 66
10 30 Sidikalang B 600 479 - 48 527
10 -31 . Kabanjahe or 1,000 865 8 18 B83
10 32 Brasiagi 1B 400 159 - 7 166
10 33 Tiga Binangs 1B 50 41 - 3 44
11 34 Balige . B 200 148 - 7 155
11 35 Siborong Borong B 140 101 - 0 101
11 36 Dolog Sanggul B 140 122 - 0 122
11 37 Porsea 1B 160 86 - 3 89
i1 38 Pangururan iB 100 86 - 2 88
11 39 Tamhng ar 300 450 i 8 458
12 40 Penyabungan IR 200 85 - 11 96
12 41 Kotanopan iB 50 24 - 0 24
12 42  Padang Sidempuan 1B 740 708 - 31 739
12 43  Batang Toru LB 30 24 - 2 26
12 44 Sibolga or 2,000 1181 12 14 1,195
13 45 Qunung Sitoli Cr 1,000 593 3 23 616
Total 58,000 51,529 287 22,762 74,291

Source - Data from WITEL - I, WITEL - 1f, MATEL, PERUMTEL as of 1948
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Table 98. Existing Telephong Facilities - West Sumatra .- =

Dev.Area  No. Name of Exchangs MDL CAP SUB. . ;CO.PH.. -+ Wait - Démand
14 1 Padang Panjang 1B: 400 376 P 140 ‘516
14 2" Batu Sangkar 1B 390 299 o e 111 410
14 3 Padang Centrum ar 11,000 7,628 68 6,231 13,859
14 4  Pariaman 1B 400 285 - - 51 ~336
14 5  Muara Siberut 1B 50 19 IR 0 . 19
14 6 Bukittinggi or 2,000 1,983 15 - 06 2,189
14 7  Maninjau 1B 40 29 RO 0 T 29
14 8  Lubuk Basung IR 150 88 - 0 © 88
15 9  Lubuk Sikaping iB 200 179 < 22 #1201
‘15 16 Talu 1B 30 21 - B L 21
16 11  Payskumbuh CB. 960 894 . 323 1,217
17 12  Solok Ci 840 812 e 233 1,045
17 13 Alahan Panjang 1B 200 29 - - | - 29
17 14" Muara Labuh 1B 200 46 = 0 - 46
17 15 Sawshlunto LB 200 164 - 27 191
17 16° Sungai Darech 18~ 200 40 = 0 40
17 17 Sijunjung IB 200 102 - 2 104
- 17 18 Silungkang iB 200 158 - 0 ‘158
13 19 Balai Selasa B 100 42 0 - g - 43
18 20 Painan CB 440 186 s 36 222
Total 18,400 13.380 83 7,382 20,762

Source : Data from WITEL - I, WITEL - I, MATEL, PERUMTEL as of 1988

Table 99. Existing Telephone Facilities -- Riau

Dev.Area  No. Name of Exchange MDIL CAP SUB  CO.PH *. Wait  Deémand
20 1 Pekanbary Centrum ar 5,000 4,916 t 26 4,026 8,942
20 2 Bangkinang iB 200 194 - 183 31
21 3  Dumai ar 600 595 1,083 1,678
21 4  Bengkalis 18 550 542 - -96 638
21 5  Bagansispiapi iB 826 564 - - 0 564
21 6  Selatpanjang B 400 339 - 0 339
21 7  Pulsu Halang 1B 40 11 - 0 11
- 22 8  Rengat LB 320 308 - 31 339
22 9  Air Molek 1B 130 46 - G - 46
22 10 Telukkuanian 1B 200 73 - 0 713
23 11 Tembilahan LB 960 786 - 253 1,049
24 12 Batam Batu Ampar ar 3,000 1,693 2,081 3,174
24 13 Batam Sekupang OF 1,000 222 0 222
24 14 Tanjung Bam LB 200 95 - "0 95
2% 15 Tanjung Balai Kariom or 156 117 0 117
24 16 Ranai 1B 50 35 - 0 35
24 17 ‘Tanjung Pinang ° or 2,000 1,959 1,267 3,226
24 18 Dabo Singkep LB 50 44 - 0 44
Total 15,782 - ~12,539 26 . 9,030 . 21,569

Source : Data from WITEL - I, WITEL - II, MATEL, PERUMTEL as of 1988
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penetration ratic in the Reglon remains at a low level compared with
the international level, but is higher thah the national figure:
Region 0.44, Indonesia 0.40, Considering the level o¢f telephone
sexrvice provisions, the rate of ‘automization of switching eguipment is
high, but the rate of automization of switching centers is low (Region
28.6%, Indonssia 40.0%). It is s8till very difficult for many
subscribers to make long distance calls by means of direct dialing.
There are still many applicants waiting for subscription to telepghone
services in big and medium switching centers in the Region. This is
especially true in Medan, Batam, Banda Aceh, Pekanbaru and Padang, as
iz shown below in Table 100, The installation rate in 11 major cities
is 68%. '

Table 1080. Installation Rates in Major Centers

) Line Units Subscribers Waiting Demand Installa-

City - (1) (2) Applicants (4)=(2}4(3) tion Rate

' {3) (1) /{4)%
Banda Aceh 3,000 2,970 2,072 5,042 60
Lhokseumawe 2,000 1,975 399 2,374 84
Langsa . 800 796 242 1,038 77
Medan . 35,000 33,620 20,519 54,139 65
Binijai 1,000 992 509 1,501 67
P. Slantar 4,000 . 3,952 369 4,321 93
Padang 11,000 7,628 6,231 13,859 79
Bukittinggi 2,000 1,983 206 2,189 91
Pekanbaru 5,000 4,916 4,026 8,942 56
Dumai 600 595 1,083 1,678 36
Batam 3,000 1,693 2,081 3,774 79
Total 67,400 61,120 37,737 58,857 68

on the other hand, there are many kecamatans in the Region which do not

have telephone services. For example, telephone lines have not yet
been installed in 88 kecamatans in Aceh and in 122 kecamatans in North
Sumatra, There is a considerable backlog of engineering and

construction work owing to the lack of investment funds, as shown in
Table 101.

1.3. Telecommunications Networks and Integrated Development Program
{IDEP) Sites

409, Existing telecommunications networks, telephone exchanges and
the IDEP sites are shown in Figures 56 and 57. Feollowing peints can be
ohserved from those Figures:

{i) There are few telecommunications networks in the IDEP sites:;

(ii) There are not a sufficient number of telephone exchanges to cover
the IDEP sites;

(iii) It is necessary to expand the telecommunications local networks
in the IDEP sites in connection with the implementation of IDEP,

1.4. Field Survey Results
410. A field survey was carried out to confirm the present
situation described above and collect information from the Ragion,.

Local agencies and residents have the following demands:

{i) The number c¢f applicants waiting for subscription to telephone
services (waiting applicants) is increasing rapidly in major
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Table 101, Present Status of Repelita 1V as of Dec, 1988

Systemn vamcc Plan Complauon Remarks
A L0 o .
Digital Local - B 12,000 10,000 On < going
Telephone Network c 3,000 1,000 One-going
Switching D 2,000 2,000 ~ Completed
(Line Units) E 1,052,000 . 360,000 On - going
A .- 6,000 .~ 0 . On-going
Digital Local B 128,000 20,000 On - going
Telephone Network C 7,000 7,000 Completed
Cable D 29,000 800 On - going
(Air) B 1,829,000 . §77.000 On - going
A . AR
PCM Junction B 1,680 0 On - going
Transmission C - - ‘
(Ch) D 480 .480 - Completed
' E 350,000 240,000 On - going
A 528 (12) 0 On - going
Optical Fiber B 1,460 (21) 150 On - going
and Microwave C 1,048 (21} 450 On - going’
(Ch (Links)) D 1,420 (3D 7 On - going
E 79,000 {630) 11,000 On - going
A 5 0 On - going
Smalt Earth B 9 0 Oni - going
Stations c 10 -0 On - going
(Station) D 5 0 On - going -
E 93 0 On - going

Notes : A: Acch B: North Sumatra C: West Sumatre D Riau E: Indonesm
Souwrce : BINPROSISTEL, PERUMTEL as of Dec. 1988 E
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cities. The installed telecommunications infrastructure cannot
satisfy ‘the demand. Expansion of local cable networks is an
urgent problem.

Although the number of waiting -applicants in small and medium
size cities is not large, residents are demanding the telephones
to be inatalled as quickly as possible.

Many rural areas do not have telephone services. As a result,

one basic necessity for a safe, modern social life is missing,

In small cities and rural areas, the switching system mainly used
is the manual switch board which takes a long time to access to
long distance calls. Residents are therefore demanding an
automatic switching system.

Other problems also . exist as follows:

In response to the increase in telecommunication facilities,
advanced telecommunication systems such as intelligent terminals
were introduced. Maintenance of these terminals is getting more
difficult every year. It is therefore necessary to establish
maintenance and training centers, -

As the achievement of the Repelita IV program was relatively low,
eapecially in the outside plant projects, the number of waiting
applicants has increased. Therefore, acceleration of Repelita V
isg inevitable.

The construction costs in developing areas would be twice as high
as those in major cities where telecommunication network
facilities already exist. It is necessary for the government to
give special consideration and assistance to developing areas
when investing in PERUMTEL.

Expansion of telecommunication facilities is carried out in
response to increases in the demand. When a duct is built, it
follows that a rcocad must be excavated. It is getting difficult
to obtain digging permits from city authorities and thus delays
in the construction period occur. It is necessary to hold
coordination meetings between the local government and PERUMTEL
with regard to the excavation of ducts.

2. Identification of Development Potential

412.

Generally, the development of telecommunications is of

benefit to national and regional develepment., Major benefits are:

2.1.

413.

-The- support of socic-economic activities;

-The support of the public sector's administrative
activities;

-The support of national unity; and

~The lessening of disparities Dbetween urban and rural
society. .

Telecommunication Sector's Role in the Integrated Development
Program (IDEP)

The sector is expected to contribute to the IDEP in the

following ways:
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(1) Telegommunication’ media. are essential - to .the ''smooth
implementation -of the IDEP: and. to. the operation:and malntenance

of facilities after implementation; ‘
(ii) Planned production of agriculture and industry may be p0331b1e,
linking the productive base- to the- 'consumlng area by
- telecommunicatdon’ 1lnes, R O
{iii) The extension and expan31on of telecommunxcatlon networks may
. help develop education, socxal actmvxtles, and medlcal servlces.
(iv) Dlsparitles between urban and rural areas may be lessened, and
{v) Soc1o-economlc acthltleS may become vmtallzed.-

oo

2.2. Development Strategies

414, With regard to the' telecommunication development in +tHe
Region, the following objectives are of high priority, considering the
present situation of telecommunlcations and the development goals to be
attalned by 2008: : . ; o

(i) To ‘expand telecommunlcation fac;lltles based flrmly on’ - demand
with due consideration to efficiency.. Emphasis - should be.placed
on high yield investment and strengthening the infrastructural

- base. Industrialized areas, commerczal areas and admlnlstratlve
centexrs are of hlgh prlorlty.: : -

N\

{(ii) To increase the telephone penetration ratlo,

(iii) Tco advance the -automization - of subscriber dialing with due
- consideratiocn to the satellite communication system;’ .

{iv) To improve service guality;

{v) Toe lessen disparities between urban and rural telecommunication
services, stressing the use of the satellite telecommunication
system and the extension of rural teleoommunlcatlon networks.

{vi} To develop manpower for the - purpoee of preparatlon for
establishing a digital network: and . . .

{vii) To improve operating and-maintenance capability.

415, Based on the above objectives, development. strategies to
achieve the developrment goals are as follOWS'

(1) To expand local cable networks in the capltal 01ties of ‘the’ four
prov1nces,

(ii) To make a long-term plan for teleoommun;cetlon local networks
- because yearly expansion plans must always be pased on the latest
long-term plan according to the stage of city development;
{iii) To extend and expand rural telecommunicationi networks;

{iv) To establish Outside Plant Maintenance Centers (OPMC);

(v} To construct a digital microwave route in south Riau.
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