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THE STUDY ON MASTER PLAN OF URBAN GAS DEVELOPMENT
IN THE REPUBLIC OF INDONESIA — FINAL REPORT

PARTI OVERVIEW AND CURRENT SITUATIONS

1. l.nlmdnction

1.1 Background and Objectives
(1) Overview

‘This Final Report of the Study on the Mastcr'bian of Urban Gas Dcvclopmﬁnt (“the . |
Study”) presents the proposcd master plan of gas nctwork development in the Jakarta

arca and the results of feasibility studies for sclected arcas. PART 1 describes our findings
and analyscs on current situations and scts forth most common assumptions for the

- Master Plan (“M/P”) and Fcasibility Studies {(“F/S”) to follow in PARTs IF and HI
respectively. Conclusions and recommendations are re-assembled in PART IV.

Regarding this, The Government of Indoncsia (“GOI”) and the JapanCSc_Govcmnmnt

- agreed that the Japan International Cooperation Agency (“JICA”) would conduct this

Study on Master Plan of Urban Gas Development for the Jakarta arca. Formerly, GOI
and PGN had asked the: Japanese Government to conduct feasibility studics of the

- possibility of gas dlslnbutlon to residential customers in Jakarta, Bogor and Medan arcas. :

After discussions among the concerned and prcparatory missions, both countrics agrccd
upon the Jakatta Branch arca of PGN as the Study arca.

Under the circumslanci_:s:, it was also intended that the procedures and the results of the
Study be a model for the application of simiFar‘mclhbds to other arcas by PGN itself. The
Study, therefore, is presented in detail, sacrificing conciseness to some extent, as wcll as
technical transfer programs were built in during the course of study.

" (2) Background

A{_thnugh the Republic of Indonesia (“RI"’) has been a major c)prrt_(:r of oil and gas inthe

- world, recent rapid economic and industrial growth has spurred the increase of doniestic

oil consumption with a forecast that the country will become a net oit importer early in

* " the next century, The country’s gas resource base is considerably large on the other hand,

While the RI is expected to continueas the largest LNG exporter in the world by using
the gas from large gas ficlds, it has cqually been a mandate to promote domestic usc of



gas from smatler gas ficlds as a solution to conscrving oil resources and for improving the
cnvironment and pramoting various benefits for the people.

Domestic use of gas has been developed by both Pertamina and PT. Perusahdan Gas
Negara (Persero), or “PGN”.  The use of natural gas used to be limited 1o areas close Lo
gas ficlds and prioritized for strategically important industrics like power generation,
fertilizers, cement, steel, ctc., and mostly handled by Pertamina. On the other hand,
- PGN, having morc than 130 years in the history of gas distribution to urban customers,
formerly bascd on manufactured gas, embarked on natural gas distribution two decades
- ago. It has successfully expanded natural gas distribution in Jakarta, Bogor and Circbon
using the gas from Pertamina’s West Java Transmission Lincs, and also in Mecdan and
- Surabaya, nainly hrgcnng large industrial customers, Total nalional domestic gas
utitization cither through Pertamina or PGN is increasing aidd approaching 50 % of the
 total national gas production.

Further expansion of gas use will have to involve more and more general industrics, -

including smaller ones;, and even commercial and residential customers. : Market

development activities are more important in such smaller customer market and have to

timely match upstrcam development. As pipelines: are being planned to transport gas
~from Sumatra to Java, it is high time to consider how 1o newly develop the: smallcr
: cuslomcr markct in a'way that (hc Rl has never experienced.

Inoking at demand, this Study h'_as found that cconomic development in the Jakarta arca
“js'at a level that qualifics it for an urban gas system. Urban gas will even be NCCESSary as a
streamlined energy infrastructure in the madern capilal arca. This can be demonstrated by
considering the status of energy cffi !|c1cncy, cnergy tranSPOrtauon traffic congcstlon

cnvironment, safety, affordability and residents’ desirc for more convcmcncc in the urban

areas.

~ This Siudy is thus significant at icast in two ways 1o contibute 1o the national encigy

policy 10 promote’ the domestic usc of non-oil cnergy to liberate as much oil for export
and 10 modernize the urban energy infrastructure in the capital area of the country. The
Study is to ctarify the ways both in national policy and PGN’s management strategics to
accomplish such purposcs.

(3} Objectives
= The objéci_fyc.s of the Study in response to the foregoing arc to:

- ® formula'(c_ a master plan comprising the optimum development plan of an utban
- gas distribution system in the houschold {residential), commercial and industrial
market scctors in the Jakarta arca, and to conduct feasibitity studics in the selected




hiring

LT

districts;

@ proposc appropriate plans for improving institutional and administrative systems
of urban gas supply scrvice; and

(® transfer the technical and administrative expertise to PGN, in the course of
conducting the study. '

1.2 Focus of the Study

The Study focuses on the potcntial gas market in the cast-west belt zone from Balaraja,
Tangerang, to Cikampek, Karawang, in PGN’s Jakarta Branch serviec arca in West Java’
as was initially agreed. Thercfore, in order to project the whole Jakarta Branch arca, one
will have to additionally take in the potentiality of the gas market in Kabupatens Scrang

" and Purwakarta as well as the results of this Study. Those scparated areas arc mainly for

the industrial market which the Team understands PGN already has cxamincd.

The Study defines a proposed master plan (“Master Plan”) of gas distribution to new

- customers, generally smaller than current large industrial customers, including residential,

commercial, industriat and new technology gas market sectors, New technology mzirk'cps
include gas air-conditioning; cogencration and naturat gas vehicle (NGV) markets.
District cooling is discussed in a chapter of Feasibility Studics (F/S). '

_ The feasibility studics were conducted in two selected arcas: Perumnas Bekasi Baru, a
‘_ government sponsored residential cstate in Kabupatcn Bckasi; and the Bumi Scrpong
Damai (BSD) in Kabupatcn “Tangerang, a private Scctor fed rc51dcntml and commcrcaal

cstatc

" 1.3 Major Contents o o '_ o S

n Pail l, after cxamining the findings and data, the 'lcam set national and regional

~ cconomic developiment scenarios including three cascs, i.c., basc, high and low cases, as

the basis for demand projections. ~ This Part also includes all the findings and analyses on

" the current situation regarding chergy and gas markct except the procedures and resulls
‘of the gas demand survey. '

Part I describes the proposed Master Plan as well as the analyses e direct demand
assumptions. It includes detail survey procedures and results on the gas demand.
fuidamentals to determine necessary parameters for gas pipelines and demand projections.
Policy and management improvement plans are presented and are the basis' for
cconomic and financiat analyses.  Eavironmental and social asscssnent is also included.

1--3



Part Il presents the results of feasibility studics in Perum Perumnas Bekasi Barg, a
residential cstate, and Bumi Serpong Damai (BSD), a large residential and commercial
estate. The Study includes detail economic and financial anal)scs as well as detailed
assumpnon revicws.

Conclusions and reccommendations are in Part 1V. The most crucial issuc is the gas price
cither in the Master Plan or in the Feasibility Study results. Recommendations include
- how to achieve proper gas price levels in the smaller customer markets.

1.4 Work History of the Study

" A team of JICA (“JICA Team”) consisting of 13 members in aggregate worked for this
Study in the period of 1996-1997. The Team' worked together with the Working Group
cstablished for this Study in PT. Perusahaan Gas Negara (Persere) (“PGN”).  The Team
from time to time¢ consulted the “Countcrpari Team” comprising the officials from

'BAPPENAS, the Ministry of Mines and Encrgy (“MME”), the General Directorate of Oil
and Gas (“MIGAS”), Pertamina and PGN which was headed by Ir. Rohali Sani, Director
of Development of PGN. The Study was overscen by the “Steering Committee” headed
by Dr. Rachmat Sudibjo, Dicrctor of Exploration and Production of M[GAS and
comprised ranking ofticials from BAPPENAS,; MME, MIGAS and PGN.

Thc'Stu;dy_bc_-.gan in late June 1996 immediately after a relovant contract was awarded by
JICA, and the initial work was devoted to preparing the Inception Report, gathering pre-

mission. information and conducling various preparations including scheduling. In '

gathering such mformatlon the Tcam has considered that a smooth contmu:ty fr0m any
former and cxlsimg p!ans and policics are 1mportant in PGN’s apcrations. s ,

- The l"irsl F:cld Work, as dci' ncd in the lnccplion chon for the first mission, .was
conducted in July 15-August 13, 1996 for information gathcrmg and prcparauon fof the
dcm‘md survey. The Sccond Ficld Work was carricd out in the period of September

24-November 21, 1996 for conducting the demand survcy, prepating for the Master Plan,

selecting feasibility study arcas and for iniplementing technical transfer,

After the Scecond Ficld; céily in January 1997, the Tedm prepared the Interito Report |

"t The Team compnccs 13 'miembers: Hiroki Okimi (Team l_;eadcr, OG) Etsuo Shito (‘iub leader, OG)
Yasuhiko Kaneda (Sub- leader, 1BEJ), Kazulo Honda (PCH), Keii Chou (1EEI); Fumio Omori (0G),
Yoshiaki Shitaka (IEEJ), Takao Koado (K&I), Tetsui Suctoshi (OG), Masayuki [noue (QG), Hiroshi
Sumiionio (OG), Tadashi Tsumiia {OG) and Akihiko Nakaya (OG).- Afiiliations shown in the :

© parentheses are: OG: Osaka Gas Co., Ltd.; 1EEJ: The Institute of Energy Economics, Japan; KRI: The
Kansai Rescarch Institute; and PCI : Pac:f'c Consultants International.  On the Japanese side, the work
was dircctly supported by the officials of JICA Headquarters, Messrs. Hiroshi Kato, Jiro Inamura, Minoru
Yamada and Satoshi Nakamura of its Industrial Development Study Division, through frequent advice
and discussions, and by the ofﬁcnals of JCA Indonesia Office,




infcgrating all the former ficld work and home work in Japan conducted in between the
ficld works. [t inchided all the findings to that date, additional work results especially of
preliminary demand projections, outline of the proposced Master Plan and directions for
feasibitity studics.

The Third Ficdld Work was conducted from January 15 to February 16, 1997, It was
devoted to gathering all the remaining data for the Master Plan and to conducting

* feasibitity studics in the two arcas, as well as implementing cconomic dand environmental

asscssment.

The 4th Ficld Work, from Junc 23 to July 1, 1997, was to present the draft final rcp_olrt to’

© the Counterpart and the Steering Committee and to hold a onc-day seminar Lo present the

content of the work before potential investors and financicrs as well as the gucsts from
the counterpart side. The seminar invelved intensive discussions on the viability of the gas

~ distribution to the smaller customer market promoting much understandings.
" The Team prepared a Progress Report at the end of cach mission. - This Final Report
intcgrates the resulls of all those reports as wcll as the Interim chort and other dnd|)bCS

' conduch,d in Japan

l.SFuture Steps

This Siutly mcludcs rccmnmcndatmns involving pohcy changcs both at nationat :md PGN
levels which are prerequisitc for. the implementation of the Master Plan dnd of the
feasibility study results, Establishing policics or the dircction of polgcms on gas prices and
PGN’s policics for organizational and managerial improvement will be crucial for future
development - from this Study. In: addmon there will be morc steps before
implementation as is discussed in Part [V. SR '

All projections and ah_:;ly’sés in this Study are bascd on the aséumpiimi that policy changes
and preparations for implementation be made in the year of 1997 and implementation take
place in 1998. A delay of onc ycar in pohcy formulations means a onc year delay of all

_plans in this Study.
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© 1o be likely to continue in the coming 5 to 10 )cars Table 2-1

2. Economic, Energy and Social Situations and Scenarios |
2.1 Macro-Economic Situations
2.1.1 Overview

The Indonesian cconomy has grown at a rate of 6 to 7 % per annuni in real terms of the
Gross Domestic Product (GDP) in recent years and this high growth trcnd is consrdcrcd

E cnnomsc Growth

Reflecting thc high growth of population which is at . of Indonesia N
1.66 % per year currently, the growth of GDP per - GDP ~ Growlh
capita has been at 5 to 6 % per ycar. In US dollar Year égggp : %?I(;

- terms, the GDP per Caplta of Indoncsia recently 1083 1[;28 }3'.3
passed the $1000 lin accordmg to the International . ' 1984 S22 70
Monctary Fund (IMF) statistics.” Capital inflow into 1985 145.6 2.5

- non-gil and  gas industry has contributed to much of 1986 - 1l >

5 Y 1987 161.7 4.9

this growlh (Tablc 2- 1) _ : . 1988 171.0 58

_ SR S I 1989 - 183.8 1.5
- The growth on Yava Island i$ especially high and the :gg? L ;(9)33 - gé
Gross chionai PIdeCl (GRP) pCl' Capita in thc . 1992 ) 223.6 : 65
Jakarta area is now over 3,000 US dollars cven at the 1993 238.1 6.5
cutrent © éxchange ' rate. The region  displays 1994 2559 75

: 1995 . 276.7 81

charactcristics typical of a newly emerging industrial -
cconomy ‘This dlscrcpancy between - Java and non-
Java regions is a national issuc and the government’s pohc; is t{) rcallocate 1hc industry

Soure IMF (except for 1 995)

“and population to other regions. Nevertheless the growth of Java is expecled to continue.

2, 1 2 Gnvemment Plojec(ions

'_’lhe govemmcnt in 1994 rcleased the “Sccond 25 Year Plan {or Py PTIY” as well as the
‘6th Five Year Plan, or “Repelita VI”, for the years starting in 1994, The Plan projeets

the economic (GDP) growth al 6.2 % per year with accelerated rates in later years and at

8.7 % per ycar in the five years between 2013 to 2018 (Repelita X) (Table 2-2). -

On the other hand national populat:on growth is projected at 1.57 % in Repelita VI,
gradually decreasing thereafter and at 0.88% per year in the Repelita X.  Consequeitly
the projection of GDP per capita is at mofe accelerated rates.



Table 2-2 GDP Growth Target by Sector in Second 25 Year Plan
Ropelita §  Repclita 6 Repelita 7 Repelta§  Repeliia 9 chcliﬁa 10

Estimate ending in: average over S years ending in:
unit 1993 1993 2003 2008 2013 2018
GDFP total % per year 6.6 6.2 6.6 7.1 18 8.7
1 Agriculivre % pet year 2.4 34 3.5 35 35 35
2 Industry Gpayar - 100 94 94 9.4 91 87
of which non-oil a % per year 11.0 103 102 10.6 9.5 9.0

3 Other & per year 72 60 63 68 8.0 9.5

Source: Indonesian Government

2.2 JICA Team’s ije;:lions
221 Principle

~ In formulating our long term gas demand projection, we consider that the Replita and the
25 Year Plan arc an important target in Indoncsia although there are othér cconomic
forecasts for Indoncsia, at lower growth rates in the later years. The Repelita projection
tends to give a stecp growth line in the later )cars in the 25 year period.

Bésidcs this Study, JICA has Cbnductcd or-is conducting, scveral studics involving
cconomic projections nccessary for assumptions and. we will. also consider’ those

- projections. Those of JICA tend to give fower long term cconomic growth prO_]cCllOIIS '

“The best method has been to combiric those fi igurcs to create sccnarlos that is, base, high
- - and low cascs, rather than crcatc cvcrythmg from scratch.

Morc cffort has been made to créate scenarios for thc Jakarta arca whcrc the Study is -

targeted.: Subtle differences may not bc significant, since a long term projection always
involves much uncertainty and is often just a rcfcrcncc for future thinking or s¢enarios in
our philosaphy. : :

222 Pop_nia(ion
We use the national pepulation projection of the Repelita as well as the 25 Year Plan for

~ our base since the use of it, or others close to it is versatile. ¥t forecasts the growth at
1. S’I%ly from 1994 lhrough 1998 and at 1. 17 %/y thereafter through 2018,

The growth of the pﬁpulation of the Jakarta an*;a (different from DKI itscif) is much

higher than the nationat average, and the Repelita forccasts it at 5.2 %/y through-1998
and 2.54 %/y (approximalcly halfy thercafter through 2018. This assunies the current
trend of high growth will continue for the time being in spite of papulation reallocation

®



plans which will be effective after 2000.

The Team’s common base for the growth of population in Jakarta and vicinity arcas is sct
out in a simple form in Table 2-3 bascd on the Repelita projection from which the growth
ratc numbers appear a little different duc to difference in axis years employed. The growth

- Table 2-3  Projection on Population
Growth rate %/)T

1996 - 2000 2000-2010 - 2010-2020 2000 - 2020 aggregate |
National B 1.52 1.28 0.94 1.11 '
lJakarta Area 5.0 25 : 2.5 2.5

Source: Restructured from Repelita by JICA Team

in cach Kabupaten (prefecturce) in the Jakarta arca, however, is cdnsidcmbly diffcrent
from this table and will be cited as necessary later. :

223  National GDP

Qur projection of the GDP t1akes into consideration preceding forecasts, the Repelita and

the 25 Year Plan (“Repelita”) and the 1995 JICA sludy in the Indonesian ClLCh‘lClI)’ sector.

We have considered that:

E : . 1) The Répc]i{a projects near 5tcrm_ growth at a low tevel (6.2%/y) but very high
R - growth for the long term (8 7 %y for 2014-2018),

2) The growlh for lhc_ current Repelita period (1994-98) was sct at 6.2%/y but actual
growth was 8%/y in 1994 and higher in 1995, The inflow of industrial investment
and the pressure for growth has been strong despite policics for lower growth rates to
" maintain the stability of inflation and rcal interest rates to maintain internationat
* currency balances. This trend may ‘continue for the time being and we consider that
the Repelita projection for a short-term périod should be taken as our Lower Case.

3) The high. growth projection in the long term in the Repelita over more than 20
ycars may indicate a national target and it is undcrsland'iblc in this regard. The Team
will take it as the Higher Case. : -

4) Looking into other recent JICA studics, on the other hand, they foresee' the long

term growth at lower rates than in Repelita possibly employing a fater part of a

8 ~ logistic curve toward saturation.’A 1995 JICA study predicts growth through 2000 at
9%/y and thetealter at 5.7%%/y. This study scems to have formulated the projections

beford the selease of Repelita VIL If we assume that the statement of “3,7%/y for the |

years after 20007 in the said JICA study of 1995 as meaning a ralc for the period of
2000-2010, it means a decrease by 1.2%/y in a decade.  Another JICA study of 1996



employs the same values of Repelita.

5) We consider that, since the Counterpart possibly rclics on Repelita in many
occasions of planning work, it will be more convenient if our study is consistent with
the Repclita as much as possible, if not a base or standard case.

6) On the other hand, while the Repelita growih rates seem to be rather high in the
later stages of the 25 years, a little lower rates will be on the safe side of our
- projection.

7} - Summarizing the above, we project the GDP grmﬂh 1ate as the assumption in
our Study as follows:

a.  For the short period through 2000: the projection of the Repelita is set as the
Lower Casc and 1995 JICA projection is taken as the Higher Case. We sce that

_ both cases will be casily surpassed by actual growth in the immediate future but

* hope they will be recognized as the mere reference assumptions for various
© scenarios. : | . _

- b, Forthe Ioiig term perspective through 2010 and up to 2020, the Repelita will be
uscd as the Higher Case. For the Lower Case we will assunie a further 1.2% Toly
decrease’ in the growth rale in this period from the period of 2000-2010
~ supposed in the 1995 JICA projection; thus 4.5 %/y. -
¢ For the period of 2000-2019, the Higher Case i is taken from the chchla and Ihc .
* . Lower Case from the said JICA study. '

- d.  The average of Higher and Lower will be our Base Case.

. The restlt is a r'al-hti:r Ié(gé disctcpancy between the High and [)ow_casés in the l_atcr'ycar's,_

Table 2-4 Natiotial GDP Growth Rate - 1CA Tear Projection | %/yr.

year | _ Basc - - High - Low-
uplo2000 65 6.9 62
2000 - 2010 - 6.4 7.1 57
2010-2020 - : 6.7 8.7 4.5

“Source: .HCA Team '
: implying unccnamiy in the Iong tesm as wcll a$ rather representing a broad minded view
for the future, since no long term’ economic prediction has proved to be completely
‘accurate.  We have rearranged the rates for each case in the brackets divided by 2000,

- 2010 and 2020 (’Fab!c 2-4).




2.2.4 GRP - Gross Regional Product in the Jakaita Area

The regional cconoimic growth prajection in the Jakarta arca will be determined by the
combination of the national projection and the historical fatio of the gross regional and
national products, Table 2-8 in a later page shows historical gross regional domestic
product {GRDP) of all provinces in Indonesia. This makes it apparent that DKI Jakarta +
West Java make up 30% of the national domestic product (GDP), of which

Fig. 2-1 Nalional GDhbP Sccnal io f01 thc JICA Stlldy

- GNR Prajections
Repetita and JICA Study
3,000,000
2,500,000
§ 2,000,000 = @& - ‘Repcha Vi
?‘_, "—9""Base(':§|_:
‘2_1.500.000 B T T T T ~4&aﬁllighCasc
g % 5 9 Low Case
=3 1
50"‘0(’0:{ ;
% v : 2 % 8 3 Z 2 g3 5 2
£ 8% 8§ ¢ B R R EE B BB

Sowrce: Repelita Plimd_u_a{ 1996

- 52% is sharcd by the DK[+ncarby 3 Kabu'pélCns in the latest 5 year average.

" The growth rate is also h!gh in the DKI+Wcst Java arca. ’l‘hc rano of the growth rate of

DK+ Wcst Java to that of national GDP (1 c., clashc:!y) is 1.18, mcamng 18% faster in

the growth, This higher growth secms to continue regardless of the industry reallocation

policy and therefore the Team will use this ratio for gencral prajection of GRDP in the
arca.

This projection is arranged in the table bciaw.('i"ablc 2-5).

“Table 2-5 GRP in Jakmh Area - JICA Plojeclion

growthrate %fyr.

ycar e Base - High o low

 up to 2000 7.7 o8l .13
2000 - 2010 1.6 83 S 6.7

| 2010 - 2020 19 10.3 © 53

Source: JICA Team



2.2.5 GRDP Per Capita

Per capita national GDP growth is currently approximately at 6%fyr, reflecting the
poputation growth. The projection of GDP per capita by Repelita VI is set at a lower rate
“duc to the reason that we have seen. The HCA Team will project it by combining the
GDhpP and

population _ Table 2-6 National GPP per Capita Projection for JICA Study  %fyr.
prajections  as. year - Base | High Low
~ - follows (Table 2- | "upto 2000 4.90 5.30 4.61
- 6). ' : 2000 - 2010 5.06 _ 5.75 4,37
2010 - 2020 5.71 7.69 3.53

Sosree: JICA Tears
The GDRP per:
capita in the Yakarta arca is at a sk) scraping level (6.2 million Rp. in 1994) compared to
the national average (1.8 miltion Rp. in 1994). The per capita growth rate, however, is
-1ecently close to the national level, reflecting the high population growth in the arca.
The national statistics offer two scts of GRDP numbers by including added values in the
oif and gas scctor and cxcluding them, T hc dilference docs not affect Jakarta but there are
‘some minor effects in Wcst Java,

The average of Jdk'nta and West Java’s per capita GRDP growth is almost comparablc to
 the national average in recent years due to the population growth stated above, The trend :
of local population growth, however, is mose uncerlain in the long term because of more ' %3
‘influencing factors. Thereforg the Team will apply the Iocak GRY per capita indicators ’
similar to, but not necessarily the same as, the natlonal growth ratc of per capna GRDP in
its pmjcchons, cwccpl i very local cascs. ‘

The pro_;cctxon of GRDP per capita can be rclatcd to rc&dcntnl cnergy cstimates but is
not dircctly used in gas'demanid projection in our Study because the residential demand is o
discusscd in terms of housahold units. Instcad the populallon and GRP are d:rccliy used.

Table 2-7 - GRPIn Jakaria Area and Comparison to National
1983 Conslant Prices in billion Rp

1983 984 1985 1986 1987 1958 1989 1990 1991 1992 . 1993

DK} 5 districts TR1Y B648 7,9)7 9464 10,758 11,469 12,586 10710 14,721 15,897 17,185 _
Tangersag (Reg.) 583 - 673 762 . 877 9 LOAL 1345 L1680 1,278 1380 1,513 Five yew
Bekasi - 307 0389 4N U619 63 0 T2 773 809 910 1,052 1,221 avorage
Karawang 165 - 250° M6 . 44y ASY 479 505 625 736 | 765 B6O (193997

Area Total P RB91 9961 BAET 11,401 12759 13702 15013 16317 12,635 19,314 20,773 :

Growih rate %fyr. : 1200 456 2041 11.9) 239 - 957 865  B17 832 871 869
Rario 1 National Total % M4 146 130 45 154 153 155 156 158 160 . 162 158
Mesticity 1o National Ce 18 0730 265 0 207 093 LI7. 53 L16 - 114 128 1a8 ' ﬁ
Rafio to W, Jitae dakasts % 512 "S1Y 445 482 515 514 518 516 520 U523 0 529 sa1
Fasicdy to W. fasas 097 055 181 251 0% 108 095 115 108

Notz) Dafa of 159331585 except for Jotarta ave ?:y 1elroactive uuapc,hhon Tasperang inclodes mun.q)am!
| Source PP ard STCA Tram '

“112

108
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_ ‘Fig. 2-2 GDP Growth Rate %/yr.
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Fig. 2-3  GRP per Capita Excluding Oif & Gas 1994
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2.2.6 ln.ﬂaiion '

" Real constant prices will be used in formulating the Master Pllan;' thercfore inflation rate ‘ @
may not be used in our study for long term projections. Short-term studics and initial
facility price adjustment, however, may require the use of inflation rates.
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. . Fig.2-4 l-t“haﬁge Rates & CP1 - Indonesia
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P S Tablé 2-9 Recent Price Increase
Rcceent inflation rates are given in the

box to the right (Table 2-9), showing

i i Inftation: 1986 to 199G (%)
rather higher rates than Repelita VI | oo o 199G (%)

Consumet Price (food weight high):

which had targeted at 5 %/y. The price Java : . osl
- of food was increasing at a high, two- ‘Outside Java: - 93
digit rate, scriously affecting the whole Whotesale Price: o
inflation rate. The increase in_ prices in (assume common) . S .00

housing, garment, scivices and dthc_rs;, Sourcer various media 1996
instcad, has been maintalned at mdn, | '
rcasonable rates of 5.6 to 7.0 %/y. ~On February S, 1997, the Governinent announced
that the food price hike was now under control and the  inflation for 1996/1997 would
be undcr 6%. : o 3

Tale2-10 ' :
'llouseholdlncome eir Capita by Houschold (197510 GDY per
WC SCC the HCCCSSlly of " Rp IOEOlamr[:cntpnis © 1978 figen 1990 gapj;
lncrcasc in encrgy prices -'uouscboldcmup P T avesly elaticity®
" in the future at teast and = Asrioulinial laborers 40 _' i‘HS.‘ 1723 094
: Agna:lluu!opcratorso'anmg tess l!unOSha ofland - 43 i 567 1830 -1.02
- SO rates Of lnﬂatlon nIaY_ Agricultural operators owaing less han 0.5 - Vhaofland 58 -~ 683 © 1791 0.97
“continue  for * the time Agriculuratoperalors owning more than Lhiofland © 85 1053 ' 1829 .. 0.99
bcing ) Agriculture pverage ' ‘ © 56 - 685 18.11 098
Rural Jower Jevel non-agriculture houscholds 54 640 1800 0.98
S Rural 1 nga-habor fofoe howseholds 71 . 936 1880 1.02
2.2.7 Wage Increase Rueal higher level soa-agricultura] bouseholds 153 1,049 1369 0.74
: Rural noo-agricultelre average 92 875 16.17 088
. ) : ‘ ' Usban lowee bevel noa-sgriculiural bovseholds © 98 - B30 1533 083
In the current phasc 0f the - Usban non-tabor force houscholds . ML 951 1541 084
: Sil’ODg rCa! CCOTIOmIic Usban high level non agriculiusal housebolds © 200 1,882 14.32 .0.77
. h of Ind . ih . Urbanaverage: . 156: 1,221 . 1470 080 -
- growth of Indoncsia,- the . Nations) averspe — - 98 En a4 0.95

~real growth in GDP per Note%) GOP per capiia growth sate in Coreal foice tn 19751990 was 18403",‘ymlhtawragc

' capi!a SUggC—SlS : wage Data Sourcr Welfare Indicatcrs 1995, BPS Anabm by SICA Feam :

increases in real terms. This may affect pricc ‘and cosl clements in our cconomic and
financial analyses in later chapters. Table 2-10 shows that the houschold income per
capita has been growing in line with GDP per capita at a ratc of 0.8 (as clasticity) for
urban non-agricultural workers.



2.2.8 Exchange Rates

Forcign currency exchange rates have been closcly- following the trend of inflation as
shown in Fig. 2-4.  The rate is periodically depreciated to follow the U.S. Dollar within a
currency band. In July 1997, following the fleating of ‘Thai Baht, the Bank Indoncsia
widened the band from 2% to 8 % to allow more fluctuation of indonesian Rupiah. This
reflecls a trend of Indonesian cconomy becoming more international and strengthened as
well as following the ASEAN countries,

Since the upstream side of natural gas business is governed by the U.S. Dollar currency,
~ even including the trade between Pertamina and PGN, PGN taking the cuirency risks, it
has an awful cffect on all domestic gas distribution planning.  Recent depreciation of
Rupiah and widening of the currency band may be having a strong psychological effect on
the personne] concerned.  In such circumstances, relevant’ domestic contracts may be
better designed to have some room of mancuvering in currency changes, and all business
plans be cautious about such lnlCl’nHllOndl changes. Most other countries arc affccted

- similarly.

Nevertheless, we stick to the notion that the exchange rate will basically follow the
diifercnce in inflation rates between the two countrics for the long term perspective, It
“clearly does not represent a purchase power p'irity (3 to 4 times difference by the
assessment of EMF or the World Bank) but an overall coenomic balance may be reflected.

| C()nchucntl} we usc the current rale as of beginning 1997, ic., 2350 Rp/$ for our real

term pncc projcctions.
229 lnlcnest Rales-

The current rate in Indoncsia comparablc 1o a central bank discount rate is about 16.5%.
- The ratc of loans from local commercial banks is about 20%. Considering the current
inflation rate, the real interest ralc is approximatcly 10%. * Long term loans ar¢ non-
existent, howcvcr with domestic commercial banks 'md the interest rate for cconomic
analyses will havc to be separately considered.
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2.3 Energy Situation and Projections
2.3.1 Naticnal Energy Resource Base

Although RI has been a famous oif exporting country, Table 2-11 shows that it is in fact a

large coa! Table2-11 Energy Resource Base of Indonesia

COuntry '. as “‘cu |Resource prmmﬁlpdcn!;'a! pra?j::u'a!s:inﬁal [)::orgol: .Pml:r:t't?: Pd:::ial C;ﬂ:::;;a‘
as a gas counlry. [ St e I ion fff’;fﬂﬁi |

New coal mincs §un'::i:: . . Tl 5 Y] T;'snw Gs:jm : M";,Sﬂl
ve been Ji2 MR
agngSiVClY- . m;«:m ; WE Y T T an 30,533 ﬁggg 13:@ 1;':;
doveloped n the [EETEm gt e g e el

last * decade \;::;D;Eﬂ;‘::trsm 5950 f 134,331 908535 v‘ﬂG‘L'ISy:l 35,248 7123

follecting e IR RO s o s

SiZC 0[ thc Seu-cer MAE 1724 and FCA Feam

resource. The large share of the Fiz. '2-5Indonesia Energy ResourceBase ..

coal in the resources may cause ' e e aeen st
. 173

misperception  of hydro - and :

geothermal potentials, shown in | £

Fig.  2-5, which arc also very
large compared to other countrics.
The potential 25 year capacity:

. Coal
g,f . of these tencwable resources is | MR

chn as the resource potcnﬁals \O'C)polmhzlrcsmirocﬁ,}{yd!aaf:ldgm»\hcrman pownual;apa‘.:ﬂyx?Sycars o
) Sowrcer MCA Team, original dato: MYE 1926

to comparc the size wuh fossul S

fucls here. ,

Most of natural gas reserves are located near the current LNG export aréas, i.c., in Bast -
- Kaklimantan, Acch and North Sumatra as well as Natuna Island areas, the share of the

rescrves in these arcas being about 82% of national provcn reserves in 1993, Near term |

supply potential to Java may be from fava onshore and offshore, and South and Central
Sumatra. The sharc of these arcas of proven reserves was 16 % in 1993, This means

that any long term plan of demestic gas usc development has to take into consideration

cventuat utilization of large and remote gas ficlds for ‘domestic market suslamdblhly :

* unless new argc gas reserves are found near the iargc dcmand arcas of Java.

2.3.2  HHstorical Primary Energy Supply
Indonesia’s primary encrgy supply was 69.74 Mtoc (million tons of oil cquivalent) in

1994 compared to 31,72 Mioc in 1985, rcprcsenhng an avcragc ‘annual growth ratc of
9.15 percent according to 1EA,
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Fig. 2.6 Total Primary Fnergy Supply
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The supply of natural gas increased noticeably from 6.53 Mtoe in 1985 to 22.42 Mtoe in
- 1994 while that of crude oil from 23.49 Mtoc in 1985 to 41.25 Mtoc in 1994 (Fig.2-6).

The GDP clasticity of primary cnergy, in terms of the ratio of the growth of encrgy

consumption to that of GDP, during the same period, exceeded 1.4, indicating a large

~cnergy increase over the GDP growth. The reason for the increase is not only the high
pace of industrialization but also the shift from nen-commercial to commercial energy and

-the subsequent increase in fundamental energy consumpnon Also; the fact that cnergy
prices, particularly the domestic prices of petroleum pmducls were kcpt low by subsidics,
cannot be overlooked asa conlnbulmg factor.

233 Final Encrgy Consumpllon

Total f' nal cncrgy consumptmn in 1994 was 47,25 Mtcc. Thls fi gurc is 2.03 times that of
1985 and 1.4 times that of 1990, the average annual rates of increase being 7.7% in
1985-90 and 8.7% in 1990-94 periods. The GDP clasticity was 1.24 in 1985-90 and 1.30
in the 1990’s indicating a further increase, '

- Looking at energy consumption in 1994, petroleum products accounted for 72.04%, gas
16.88%, clectric power 8.13%, and coal 2.95%. The share occupied by oil of the primary

- encrgy supply for the same ycar is 59 14%, and is 12,9 pomts smatler than the f'nal cncrgy. _

-cousumphon (Fig. 2-7)
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Fig. 2-7 Oil Products Consumption (Fhousand (o)
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Looking at shares by demand sector, the industrial scctor accounted for 32.43%, the
transpott scclor 31.33%, the commercial and public sector 2.33%, the residential sector

21,18% and others 12.73% (1994), The industrial and public scctors have shown an

increase in shares since 1985 and the transportation sector a decrease; However, as: _
demand has greatly increased in all scclors, the change in shares may be a minor

‘phenomenon (Table 2-14 in a later page).

2.34 Naluml Gas Status

- Provcn + potential natural gas rescrves in Indonesia arc 123.6 TCl- (trillion cubic fcct) in
© 1996, the reserves to production ratio being 41 years bascd on the 1995 productmn
volume of 8,220 mmcid. Gas ficld developments are going on and reserves are being
‘added cvery year recently.  Recent large fi ndmgs in‘Riau and lrian Jaya scem not

reflected in the reserves yet and more reserves are cxpcctcd in Soulh Sumatra accordmg
to mccha reports. :

Certain reserves arc alrcady committed for export LNG and domestic salcs i in long tcrm '
contracts and they expect own use and losscs of about 27.5 % of reserves. Net avallablc
reserves are shown in Table 2-12.

Use of natural gas in 1995 'is broken down into demand scclors in Fig. 2-8. ‘Domestic use

has grown year by year . and is expécted to match the amount’ Df cxporl in the f0m1 of
LNG in a few years. : o
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Table 2.12 Natural Gas Reserves Uncomnitted
trillion cubic feet {ICH)

Proven Potcntial Total

Reserves 723 513 123.6
Committed under contracts:

NG 16.7 16.7

Dontestic distribution 7.0 7.0

. Total o 237 0 23.7

Own usc or loss expected (27.5%) 19.9 141 34,0

INet uncommitted and available 28.7 37.2 65.9]

Source: PGN 1996

Fig. 2-8 Use of Nataral Gas Indonesia §995
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'2.3'.5 L?G Status and 'Pers.pective

largc volume LPG pmducllon bx.gan in thc late 19709 and the growlh of its domcsllc usc
- thereafler has been significant cspccrakly for residential purposcs on Java Island. * Recent
© LPG preduction is at the level of 2.7 to 2.9 million tons a year and has becn gradually
increasing for the past scveral years.  Twa thitds of Indonesian LPG is produced at LNG
‘plants at Arun and Badak. Of the total production of 2.94 miflion tons in 1995, Badak
- produced 23% and Arun 42.6%, totaling 1.93 million tons. The other six gas processing
plants produced 14.2 % ( 418,000 tons) and the rest, 20.2% (594,000 tons), came from
five oil refinerics. (Fig. 2- 9) Since a large amount of LPG comcs from LNG plants, the
: proaluchon is cvcntua!ly sub_;cct to LNG trade. - A portion of LPG coming from
refincries will show some increase d|S{) since Indonesia is c‘cpcctccl to havc more
“refincries in the future. ' :

- Pomeslic use of LPG is incfcasing‘. Morc than 80 % of LPG prbduécd in Indoncsia is

- exported to Asian countrics. Domestic use is small but has been showing a stecp increase
“over the last few years, © Up to 1993, about 200,000 tens of LPG was used domestically
“of which 69% was for houschold use. The domestic consumption
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increased to 430,000 tons in 1995, The Jakarta arca consumes a large amount of this for

residential  use.  The
transportation usc is also
increasing as the fucl is
used mainly for buscs
and taxi cabs.

Future domestic use of
LPG is cxpected to
increase, too, and LPG
will now be the main
compctitor of natural
gas for rcsidential’ use.
The production of LPG is

constrained by  the
production of natural gas .
and oil, since it is a by-
product, aml  therefore -

future uncertainty cxists.
However since mqst LPG
is - exported, Indonesia
may turn such LPG to
domcstic usc as  the
cuorient 25 Year Plan

159% 1991 1592 1993 1994

¥ig. 2-9 LPG Production

85 ebnerics

[ Onber 6 gas panis.
B Arun

i | H Bt

Source: MIGAS

¥ig. 2-10 LPG Porspictive by Use

1969
1973

i o
L)
£ 8 % B

i Domestic
{DFapen

Neie} Actual up 10 1993, theréaficr 25 Year Plaa (PiP13}
D31 source: MIGAS; G{a;’;.‘ HCA Team

projects (Fsg 2-10). Domestic use of LPGin lhc country is pro;cctcd to rcach 2.7 billion

m3 per ye sar in the RCpcllla X (2014- 2018) in terms of natural gas cquwa!cnt of 8,800
kcalym3: as' shown in Fig, 2-11. LPG storagc bottling, {ransporlalmn and dchvcry
infrastructures have been instatled in and around Jakarla arca and most residential fuel in

the suburban areas is now LPG.
~ introduction in the Jakarta

arca.
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2.3.6 Future Energy Outlook
For fulure pmjcclions we l-'i_g_!_lL!?omc_leI PG Use in Natural Gas Fquhaknce (8,800 kcal ml} o
simply review encrgy outlook B [rser e e e e e
from a few sources since
forccasting  national  cnergy

supply and demand at large is | § 2000
not in our objectives but is %"500
mainly necessary in  finding 1,000 “E
‘constraints in regional gas 500
‘supply and determining  the o §a

right directions in the overall

framework. ‘We o have a

pl’OjCCliOﬂ from RCPC“[& and Scurce: HCA Feam based on Ri’s 25 Years Flan | actual through 1993

modificd oncs from the - lmioncsuan side and another onc from a recent separate JICA
P

‘'study on hand.

2018

The Repelita VI formulates Table 2:13 Primacy Enerey Supaly Quilaokio Repelita VI

. -the primary encrgy suppl . mittoabbl o
primary .gy PPy Actusl REFFIITAVI . “Growth %oy
- through 1998 as In Table 2- Cagea] 1853 1995 1996 1997 19%3]  Suw . 95792
130 It projccls a moderate [0 N 2531 295 M7 6 IS 150 02 537
growth in ol Supply- and Natural gos o823 u72 Bz 1318 a7 1628 0 8s3] 12
-supply, Coal Co34 459 &3 M2 54 10 2647 2438 ATn
eventual consumption, and [Gestherral L2 a4 aa 63 86 1| 2ss1l  siso] %‘1“
high th of th of [t 262 . W 294 299 N3 36 e NEY
high growth of the use of rr—— 406 4936 - 5189 5898 8341 6882 865 939
coal, hydie and natural gas SR . - ' :
: s oy [Shares % - 1992 ¢ A9%3 1995 . 1956 . 1997 19%s]
to reflect the  national oil [ -="—1— B o e e 5 i
rcplacement: policy. | For [Mawatgas | 2030 22 245 234 0 248 236
the long term, Fig. 2-12 z*‘wl : 22 ' :: ';‘; ‘:: ":‘-z ‘:;
: ' R o ot al - : . : ) oL b . .
shows “ the most rcc;_:ntly Hyra 0] 8% -89 55 1 49 Tk
refeased . outlook on: lh Total | 3000 C 1000 0 )00, 1000 100D .. 1000

Sou.rcc' Iudoresié'n Government

primary energy prescated b)'
Pcrlamina in a conference. Accordmg to this, cnergy usc will grow from approxamatcly
500 mittion bbloe (barrel oil cquivalent) {approximately 73.5 Mtoe ) in 1996 to 1,450
“million bbloe (213 Mtoc) -in 2010. The average growth is cquivalent to 7.9 %fy.
Compared to our basc casc scenario of GDP growth, thc clasncny will be 1.22 in the
_pcriod of 1996 to 2010, which is an 1mprovcmcn!
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Fig. 2-12 Projected Primary Energy Supply
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Another projection, from a JICA team of 1995, expects the total ecnergy demand of
Indonesia to reach 240.11 Mtoe (miltion tons of ¢il equivalent) in 2010 and 503.79 Mtoc
in 2020 comparcd to 97.39 Mtoc consumed in 1995. The average growth rates witl be
6.2% from 1995 to 2010 and 7.7 percent from 2010 to 2020. This outlook is from the
Master Plan Study of Electric Power Development of Indoncsm conducted by JICA (scc N
Table 2-14, Table 2-15).

,iz . Table 2-14 Energy BPemand by Sector

H thousand toe :
' Year 1985] 1986l 1987] 1938] 1989) 1930 1993] 1992k - 1993] 1994
Industrial — 19,004.13 9.227.71 9,304.1| 9,414.8 12,180 12.767] 14,534] 143195 12585 15326
- Coal 195.3] 199.3] 205.9] 48891 892.6] 1,142 821] - 978y 1,108] 1394
03] 3,395.74 2,985.4] 3,083.1] 34759 5235.80  5,155] - 6,810] : 7,2323: 8 148] ' §050
Gas | 4,642.08 5,188.8] 5.077.7] 5,450.00 5.069.5] 5252| '5472] 4,582] 14491 3,950
Llecteiciiyf  771.1F  834.2] 9374 982.01 1,218] 1,361} 1527 1,882]: 1,932
[Commercial | 1296 111.8] 120.4 421.2 547]  601] .- 1911 933 1,100
cd | _ 256.7 319 362] . 4081 - . 450] . 479
L Gas L T : ] 229 238] 243
Electricitsf  129.6] 111.8] 1204 . 170.5] - 228 239 274] - - 305 - 378
[Fransport - 7,243.4] 7,666.2] £434.4] 9,133.3] 99457 11,108 11,834 13,224] 13,861] - 14,802

Coalt 197 - : - ] '
Oy 7,223.7] 7,666.2] 8.434.4] 91333 994570 11,168 11,838 13.224] 13 861] 14,790)
Gas : 1. - . 12
Residential 5,592.7] 5,809.1] 5,829.9 SA473.00 6,980 7,433 7.864] B8571] 9,273 10,008
01 5,113.1] 5,206.3] 5,205.7] 5,437.9 6,261.9 06,655] 6,983] 7,338] 7,522 8,063
Gas 308 30.0] 222 35.8] . 36.5 4 4 229 595 641
Electricity]  448.8] - 572.8] 602.0 683.4Y 714l 877 1,004] 1156l 3304

Sowurce ; IEA Energy Statisfics and Balances of Non-QECD Countorjes 1935, 1956, F857, 1958, 1'989,19%199],199.’, 1993, 1994, 1995 .
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‘Fable 2-15  Total Energy Demand in Indonesia

Note: M=iaillion

Source : The Master Plan Study of Electric Power Developinent in the Republic of Indonesia by (A4 1995
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Mioc
Ycar I 1980 1985 [ 1990 1995 2000 2005 2010 l 2015 2020
il 19.75] 20.25] 29.25§ 3845 47.02] 62.59] 84.93] 11902 1743
Natural Gas 1.64 2.68 4.14] 133 1zal 2212] 34314 53.69 85.07
Coal 0.1 0.94 4.55]  5.28] 17.96] 28.78 45.1] 73.614 117.98
Hydro 0.12 0.26 0.49 1.3 1.64 3.94 5.28 6.88 8.48
Geotherneal -0 0.02] . 0.1 0.34 0.77 1.15 1.54 1.92 2.24
Bionass 1623 17.66]. 26,531 31.34| 3389 35.27] 3811] 41.32 453
Nuclear 0 . 0 0 0 ¢ 038] 038 038
LPG 0.08 0.19 039 0.3 0.52 0.89 1.28 1.5 1.79
Others 0281 032 0.26 0 g . 0 .. D - 0 0
Bleciricity 1,29 2,23 417 : -1.017 12.07]: -18.76] 29.18] 45.16] 68.25
Total 1 739.49] 45.05] 69.88] 97.39] 131.08] 173.5] 240.11 343.49] 503.79
Nole : electicity 869k cal XWh; M=million ] :
Source » The Master Plan Study of Electric Power Development in the Repubic of Indonesia by JICA 1975
Table 2-16 Forecasting Energy Demand by Sector
Mioe .

Year 19350 I 1985 1990 1995 2000 2005 L2010 2015 2020
Indusiial 1.32 904 2104] 28728 3985 - 55.5] 79.37] 11691) 177136
Commercial 1.69 1.59 1.86 2.62 3.62]  498] - 6.67] 10.013 ' i4.87
Public 0.26 0.14 0.19 0.32 0.45 0.64 0.91 1.31 1.84
Transpor} 6.34 750 1247 17.04] 23.02] 3169 d4.66] 65.02] 98.67
Urban Houscholds 5,68 5.78 7.028 -10.96] 13.95 17.15] 2144} 26.26] 3233
Rural Houscholds 16.03]  1699| 1884 20,7 21.58] 2141 21.85) 22.26| 2237
Power Generatign 2.26]  4.01 836] 17.42] 29.24] 4289 65.98] 103.2f 15874
Tolal “39.58]  45.05] - 69.88] 97.79] 131.71] 174.26] 240.88] 344.97] 506.18
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2.4 Natural Gas S'upply and Transmission Plans

The RI has many natural gas ficlds, and major gas ficlds and their production rates arc
shown in Table 2-17.

Table 2-17  Gas Production by Location in 1995 (ramscfd)

“# Location Production Utilization ] Flarcd (F/P)
Acch 3,234.4 3,233.9] 1.3(0.4%)
| 2 [NorthSumatra 137.9 1224]  15.5(11.2%)
Central Sumatra 107.7 86.0 21.7(20.2%)
3 |South Sumatra 500.8 364.7| 136.2 (27.2%)
4 |West Java - 953.9 833.71  120.1 (12.6%)
5 iEast Java o 317.9 309.6]  83(2.6%)
| 6 [E.Kal- Bontang 2,660.3 ©2,639.4 21.0 (0.8%)
| 7 E.Kal - Bunyu | 34.4) 213 13.1(38.1%)
'8 [BatikpapawSmr - | 362 C3sa| 1109%)
9 {South Sulawesi K ] 0.0 0.0 0.0 (0.0%)
10 |ltjan Jaya . - 40.9 . 28.3] 12,7 (31.0%)
11 {Natuma = - 1920 85| 1135 (59.1%#
| Total o 8217.10 - 7,952.7] - 464.3 (5.7%)

Note) F/ = (Amount Flared) / (Amounl Pmduced)

Source : Peflamma, 1996

Amang these gas ficlds, only Bontang, Ache and Natuna have more than 10 TSCF of gas
_reserves cach.  Bontang and Ache ficlds have been already utilized for LNG exports.

Currently Pertamina is making an effort to develop the Natuna gas ficld both for export
and domesticuse.  Rescrves of most of other gas ficlds are less than 16 TSCF which arc
“and will be cxploncd mainly for domestic use. :

As for the (ransimission system Wthh conncets these gas ficlds and various gas markets,
PGN has a long texm master plan called “Trans Indonesia P:pclmcs” shown in Table 2-18
- and Fig. 2-13. The Trans-Indonesia pipcline project consists of 3 parts; short-, mid- and
~ long-term. - The plan aims at connccting gas rescives and high derand density arcas all
' around Indoncsia. : Among 5 short term projects in Table 2-18, PGN is currently
‘ prcparmg 2 pchcts, the C{:ntral Sumatra Project and the South Sumatra Project.

‘Fhe main linc of the Central Sumatea Project transmits gas from Gerisk to Duri and a
~ branch line éxtends from Jambi to Batam Island.  Currently this project is in the stage of
" “contractor bid and sclection” and expected to be completed at the end of September
- 1998.  As for the section between Gerisk and Duri, PGN s to transmit gas for Caltex to



obtain a toll fee.  After completion, the linc is expected to contribute to the developtnent
of stiall- and mid-size gas reserves along the line. PGN is to buy gas at Jambi from
Pertamina for the branch line and scll to PGN’s customers in Batam Island where large
industrial estates cxist. This project is supported by ADB, JEXIM and other
institutions,

The South Sumatra Project aims at responding to the rapid gas demand increase in West
Java. Originally this project consisted of 3 parts ; (1) gas reserve development, (2) a
370 km transmission pipeline, and (3) the high pressure distribution system.  But the first
part was clilninated from the project and currently the project consists of the latter two
paits.  Construction of the transmission line will start “in December 1998 and will
complelc in September 2000. The operation is expected to start in November 2000.
The South Sumatra Project is to be financially supported by The World Bank.

Table 2-18 Existing PGN Plan of Transmission Systems

Term | No. From ;[,D Lcngil_l_ Demand. Cost * -
- - (km) | (MMFCD) | USSM
1 |Asamera Dui | s | 220  530]
o Jambi . Batam‘ls. R 378 90 ' ‘
short| 2 [|Palembang [Citegon @ | 500 | 250 : 500
3 [west Java - o 101 220 | 115
4 |East Java . |27 240 | 110
5 |Sengkang 'L Ujung Pandang | 210 | 51 . 84
| 6 |EastJava  |Westdava | 300 : 300
Mid | 7 |Eastlava. . [Kalimantan | 600 | | ‘600
. 8 {Duri IMedan - | 400 ' 1 . 400
Long| 9 |Batam - |Natuna | 500 S s00
Total ~ | 3800 3800

Source » PGN, 1995
2.5 ‘Team’s Considerations on National Energy and Urban Gas
2.5.1 Characteristics of Resources

Indonesia is rich in oil and gas, and coal as well, and has been an important oi! and gas
cxporter in Asia, feeding the country and high cconomic growth. - Oil among all, has
tong been the major source of domestic primary cnergy, supplying more than 60 % of the
country’s nced,  The country’s significant industrial growth in these decadcs has spurred
the increasc of domestic oil consumption while Indonesian oil fickls are rather small,



partly depleted. Duc to this, the country is expected to become o net oil importer carly
next century.

On the other hand, many scdimentary basins are dominated by gas; large ficlds have been
fully developed mainly for LNG with domestic use lagging a litlle behind, The country is
the largest ENG cxporter in the World.  International LNG projects require large gas
reserves dedicated to them due to the size of the investment in a project chain, and to
sccure feasibility and financing. Exporting 1L.NG naturally is very important for Indonesia
for forcign revenue and conscquently large gas ficlds used to be prioritized for full
‘cxploitation.  Domestic use of smallet gas ficlds, though it hKas also been much
developed, was limited to exploitation for nearby power stations, fertilizers and other
large industrics strategically imporiant to the country without long haul pipelines except
for the West Java Transmission Pipeline which cxtends 200 km from Cilamaya to
Krakatau Steel.  Now the policy has changed toward full demestic exploitation of gas by
constructing the Trans-Indonesian Gas Transmission Pipelines,

_ C_(}al'is-'also targeted on for development, Development of coal in Indonesia is very

impressive since the production is going to reach 40 million tons per year, while it was
* almost none 20 years ago. Much of it is for cxport but many IPP projeels arc being
developed to use the coal for domestic power plants. The use of coal, however, will be
constrained in and around large cities duc to environmental and infrastiuctural factors,
The recent technologics have almost solved the air pollution problems caused by the use
of coél but the cost of cnvironmcntal'mc’asurcs and global environment issuc remain. |

H)dmpowcr and other rcncwablc cneErgy sources arc ‘also n.cclvmg full aticntion for
-~ prompt development. Idcal encrgy sources especially i in rural areas, they are, however,

*constiained by gcographlall hmnlanons and remotencss fmm largc citics” and cncrgy '

dcmand Ccn!crs

. The current lndoncsmn cncrgy policy is to fu!ly develop siall gas ficlds for the country’s
donicstic growth as well as to improve environment and social conditions, replacing more
oil for export, The Team considers that such a policy is fully legitimate to make the most
suitable energy resource available to large centers of population and cconomy.  Starting
from small gas fields which arc located comparatively near to the demand centers, gradual
extension of pipelines will cventually connect with other gas ficlds more remotely located
and finally reach large, remote gas ficlds which were originally considered for export.

2.5.2 Importance of 5Eﬂ'|cicnc_v and Environment

~Lfficiency is very important in long term encrgy planning, It is important since
© resources arc not unlimited even in Indonesia and many years in terms of Resource to
Production Ratio never incan eternity. People may now be fecling it from declining oil
trade surplus. Efficiency is also important for the environment. Reduction of pellutants



and CO2 to some extent may be easily attained by using energy more efficiently.
2.5.3 Urban Gas Priovity

Use of gas in urban arcas should be given priority. A sccond theught should be given to
the dircct use of gas for thermal purposes, which is the most efiicicnt way for heating
with the least conversion and transmission losscs. It also will be'a kind of final urban
energy in the ullimate desirable cnergy mix in a very long term perspective.  In the
hundred ycars to come, for example, suppose a large sophisticated city with sufticient
cnergy infrastructure ‘versus energy resources. Oil may be already reliant on fmport,

- Abundant coal criczgy may be supplied to citics only in the form of electricity from rcmote

stations with less cfficicncy. Gas combined cycle power gencration is good in locations
comparatively near 1o large citics but not fully ideal if waste heat is praperly utilized, Full
usc of inherent cnergy in gas can be attained when gas is in the midst of a city,: This
cnables the usc of gas for transportation in citics, too. Thus onc cannot suppose a city
dependent ‘only on clectricity in a gas producing country. Gas plpclmcs should be built
in citics as urban infrastructure in the long term perspective.

‘large national gas transmission pipelings, the * Trans-Indonesian Intcgrated Gas

Transmission Lines, arc envisaged in the long term to connect small as well as major gas
ficlds to Java and other industrial arcas. The publicized ring pipclines are 16 encircle the
Indonesian atchipelago spanning Sumatra, Java, Kalimantan, Brunci, Natuna, Malaysia or

- Singaporc and Batam with 5000 km in- length. The first phasc pipcline is being
“constructed from Asamera to Duti and Batam, and the Sccond phase for the Sumatra-Java

conncction is in 'u:tual planning. .

The 'domcslic gas p'ronwtion policy has alrcady been stcadily implemented in Indonesia.

- Domestic gas formetly was mamly used by nationally stratcglc industrics located near gas
i clds with dedicated pipelincs, . The gas use by gcncral industrics started in Circbon in _
© 1974 and has been expanded 1o include Jakarta, Bogor, Medan and Surabaya sincc 1987

with the financial and t&:éhnical_ assistance of the World Bank, While the miajority of gas
produced in Indonesia has been exported in the form of NG, the share of domeslic use
ofgas in the total gas production in the country is going to reach 50 % soon.

Domestic gas use, however, has so hr targeted  jndustrial cuslon’xcis only. The
developnient of residential and commercial customer markets was left aside due to the
cconomics unaltractive in the past. PGN has maintained residential customers as
inherited from old town gas ¢ra but avoided aggressively secking out new customers in a
captive market, This is good time to review the caplive markel in the metropolitan arca
with a long term perspective when ihc support of the government and new lransrmssmn
gas lines are envisaged. -



2.5.4 Urban Gas and LPG - Comparative Considerations

In these few ycars, use of LPG in the suburban arcas has dramatically increased and we
have found that the urban gas distribution to be planned now faces competition from LPG
in most arcas. The Team alrcady made LPG price study in the Interim Report.  There
are also non-price and qualitative comparalive issucs in this regard,

(1) !iéonomics

National and intcrnational cconomics:  LPG is much more casily liqueficd
than natural gas and so is casy for transportation, meaning a more tradable
comimodity nationally and internationally. Tt has a higher value as a commodity
than natural gas. Indoncsia has intentionally extracted LPG from liqueficd
natural gas (LNG) to cxport for almost 20 years. Smallcr gas ficlds in
Indonesia arc more costly to develop and market and liquefaction there is too
cxpensive to compete in the international market, disallowing cxploitation.

- Therefore LPG has more value for export and foreign revenue. Indonesian
LPG is welcomed in the international market since the world heavily depends -

~+ . on Saudi Arabia for LPG, and sccurity of supply and pncc instability -have

been issucs. ,
C‘onsumers. C1IPG s cxpensive in the domestic market; currenﬂy about

“2.5 times the price of natural gas in the suburban arcas. Though there is a
. government set price of LPG, it is often SOId at higher prices, partly due to de
* facto monopoly and partly duc to actual cost. Natural gas thus contributes to

consumer cconomics thmugh brmgmg in the compchtl(m in the rcsuicnhal

“market,
"PGN:, PGN also can havc the opportunity to scll LPG by mstallmg interior
"plpmg in the potential customers house to be ready for future msl'allatton of

gas distribution network.

' Transgaorlatron - LPG nccds truck transportahon and automotive fucls for

- 'this "purpose.’ Trucks for this purpose worsen the situation of urban

transportation.

(2) Environment

©

. Transportation:  The truck transportation of LPG consumes automotive

fucl products discharging poltutant emissions and adds to vrban traffic load
which in fum again increase pollution. LPG distribution also needs storage

. and botthng stations w:thm utban arcas. LPG should be more suitable for

rural areas. : :
Carbon dioxide {CO2): LPG cmits more CO2 than natural gas. This
contribufes to' global warming. Based on the same thennal quantitics

- consumed, propanc (C3H8) emits 17% more of CO2 and butanc (C41{10)
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emits 21% more of CO2 than the natural gas of current quality.

(3) Safety
Recently large explosions caused by the use of LPG have been reported by
commercial facilitics like restaurants. The Team wants to reiterate the comparative
safcty issucs regarding LPG and natural gas. In this regard, too, LPG should be
considered as fuel for rural areas.

1.PG is heavier than air (C3H8: by 1.5 times; C4H10: by 2 times) and casy to

'sink on the floor when leaked in the room, leading to an explosion. Even if
'LPG is odorized, people may nol scnse a leak since LPG often stays al a low
* altitude. Natural gas on the other hand is fighter than air (8.6 as air-specific

gravity) and moves upward to any openings and dlSSlpalCS into the outside.

Qdorization of natural gas is also effective for a leakage to be detected by

residents. _

Systematic safety education of dealers and customers may be insufficient since

LPG is often handled by small enterprises, Natural gas distribulion is ofien

operated by a comparatively large utility which can obscrve strict safcly rules

and promote safety education to customers. :

The lower ﬂammablhty limit (mm]mum concentration in the air to causc

cxplos:on) of LPG is lower than natural gas, thus increasing the hkchhood of

an explosion. : : :
LPG requircs more air for _burning W|th highcr gas pressure rcqulrcd at the

‘burner or the appliance; thus theie is higher probability of leakage. The same -

voiumc of leakage into the . air may causc more damagc in the case of LPG -

than in the case of natural gas, because LPG has more lhcrmal valuc per
¢ volume ( 2. S to 3.1 hmcs) ' ' '

2.6 Financiat Conditions and Implication on Energy Financing

2.6.1 General National Financial C('m:dit.io'ns

(1) Threc featurcs of the Indoncsian financial market

~ The financiat market in Indoncsia can b¢ characterized by three features: rclal_'ivcly'fr‘cc _
access to the overseas market, weak domestic market (in particular long torm prospects

are not good), and strict Governmental restrictions on financing pubhc scctors by forc;gn
institutions duc to large accumulated public dcf cit. :

(2) Access to the overseas foan market

Changing Rupiah to forcign currencics is quit easy and the exchange rate is determined on



the currency exchange market. Thus, together with Indonesian natural resources, the
~inexpensive labar force benefits and encourages forcign investment. It may not be very
hard to find financial sponsors in terms of debt financing from overseas, if the project
" itsclf is feasible. However, we must remind oursclves at this point that offshore loans
would require the project to break even in less than ten years,

Normally overscas loans arc dolfar dominated, but there cxists a market to- exchange

dollar to Rupiah in Singaporc. Even though the offer-bid spread is quite wide, it is

- possible to obtain finance iri the long term, of about: five years, in Ruplah using the
:";mgaponan swap nmrkct :

(3) Domestic financial markcl

The financial market in Indonesia is quite weak for a long term project. There exists no
~ markel for fong-term financing. Commercial banks mostly offer only short-term financing.
- BAPINDO (PT. Bank Pembanguan Indoncsia (Perscro)) scems to offer long-term loans,
however it is not clear how much they can afford to fend. Long term prajects including
- cily gas dcvciopmcnt would need to obtain finance mostly from ovérscas.

(4) Gov_crnmcnlal restriction on debt for public sectors
To prevent increase of the deficit of publlc scctors, it is fundamcntally prohibited for any

public scctors to obtain finance from overseas without permission from PKLN (Pinjaman
Komersial Luar Negeri). This rcstncuon will hold if the Government has the slightest

stake in the cquity of any company. There may be cxccpuons if the amount of debt from -
overseas is. rcnsombly small, below some twenty millions of dollars. If we consider -

avoiding gcumg this permission for quick investmient, it will bc safe to organize cquity
investors fora gas utilization pro;cct without PGN. :

2,6.2 - Availability of Financing for Gas Utilization ijeds
(1) Deht ﬁnancing

As was stated before, whether a gas utilization project could be financed or not (ICpends

~ totally upon the ¢conomic feasibility of the project. An cquwalcnt of project financing

may not be suitable for an urban gas development project when gas customers are the
mass public, and it ma)' be quatc hard !0 make contracts to sccure cash flow for pIO_]CCl

i nnncmg ; ‘

Consuiner loans which arc definitely recourse moncy to ¢quily investors arc available

- instead. As we need long term loans, resorting to the Singapore financial market will be
an incvitabilily. :
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(2) Equity financing

Equity financing has the least hurdies in view of intcrnational debt restriction. An cquity
sponsor, however, for a customer gas usc project may not be PGN because it is still
owned by the government and hence a target of governmental examination.

The key is cconomic feasibility and viabitity which make the project attractive to investors.
Pricing will be the most important given efficicnt operation is assured. The aggregate gas
pricc of a utility should cover all the costs of gas supply and the attainment of such price
status is desired before inviting private sector financing. Long range 'marginal costs
(LRMC) or average incremental costs (AIC) should be considered as an indication of the
minimum price for utility services and the expected rate of return should be clear. .

A normal project period for an infrasiruclure is twenty j’éars.‘ Equity investors must be
thosc who could take commercial and country risks in Indoncsia for such a time and some
assurances should be given in this regard.  Domestic investors might be considered from
construction or real eslate companics for encrgy scrvice projects (Supposing we are going
1o choose new industrial cstates in a suburban area of Jakaita). International financial
institutions like [FC or OECEF, etc., also accommodate limiled shares of equity depending
on conditions and cquitics from such institutions are treated like private sector cquities in
view of national international debt. '
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3. Policies, Encrgy Costs and Prices

3.1 Energy Policy and nguialor_y Framework

 3.1.1 Team's Concerns in Regulation

“Thie Team considers that to promote the smaller customer market, including residential
and commercial, the possible necessily - of regulatory changes may have to be

investipated and lmplum.nle(l for PGN 10 go - ﬁlwad to such markels

*‘Natural gas: is supcrior' to most other fuels i‘n'vicw of cncr;,y’c'l'l‘icicncy satéty and
environment, and is a premium urban fuel: The Government of Indonesia desires to
‘develop more use of natural gas in urban areas to replace kerosene, and LG, thereby

contribuiing to improved environmental conditions and to add convenience for the
residents, and eventuatly to improve the national energy trade balances.

~ Most ‘of the domestic natural gas use, ie., 98%, is for industrial customers and the
* disiribution network for résidential and comiescial customers is not yet fully developed.

PGN has been  given a status of the major natural gas transmission and distribution
entity in Indonesia by the government since 1992 and envisages o construct major

- transmission pipelinies in Sumatra first and then from Sumatra to Java. It desires to

extend the natural gas scrvice to all the market sectors including residential and

- commercial sectors if such businesses are feasible economically and “on legal and

regulatory basis”.

3.1.2 Current Laws and Réglilationé

' (1) Statutes Affebgillg Oil and Gas and Specifically PGN

There is no one consolidated law or regulation to specifically regulate the operation of

gas distribution, but rather an” aggregate of past laws and deerees of the related
ministries jointly define the nature of the energy entities and the content of regulation.
The most prominent law has been the Law No. 8 of 1971 that legislatively established

| ~P.N. Pertamina and Production Sharing (P/S) Contract schemes, and related regutations
-have been issued since to amend the content of P/S schemes. PGN has been directly
“under several regulations since 1984 mainly lo define ihc form of the enterprisc and

basm funcilons

‘Major (vimuhlly alt) cﬁergy related laws and regmalions' are listed below:

), Amcic 33 of the 1945 COnshtullon “Natural resources are owned by the
Siah. and to be used for the prospmly of peop!c



2) Law No. 44 of 1960 : “The exploitation of oil and gas can only carried out by
the State which has the power to undermkc such activitics by giving the Authority
to a State-owned Company.”

3) Law No. 8 of 1971 (Pertamina Law): “ establishes Pertamina which is also
responsible for the domestic supply and scovices for oil and gas fuels in
accordance with fusther regulations to be established™.

4)  Government Regulation No. 27 of 1984 (not effective any more): “cstablishes
PERUM GAS NEGARA, a national carporation, from the former Pervhasaan Gas
Negara, enabling PGN to survive and expand to develop the use of natural gas
and city gas.” The responsibility stipulated above was a source’of certain conflict
of interest with the Perfamina Law. Although PGN has distributed natural gas
since 1974, this regulation made formal PGN’s task as distributor of natural gas.

This regulation was later superseded or replaced by the MME Decree No. 785 of

1992 and the Government Regulation No.37 of 1994 (next iteins).

'5)" Decree of MME No. 785 K/02/M.PIi/1992:  “to ensure the continuity and

reliability of gas supply and to widen the scope of PGN’s businesses, vests PGN
. with additional 'rt,sponsibilily to undertake the natural gas transmission  for
“domestic needs.  The scope of the transmission busmcss should not endanger lhe
~interest of Pértamina to supply gas for bulk consumers.”

:_6) Govemme'nt Regulation No. 37 of 1994: converts the legal status of PGN'

from a Perum to that of Limited Ilalnhly State-owned Company, PT. PGN
' (Pcrsero) to enhance the efficiency and rehability of gas supply opcrauon and
- management.”  This company undertakes; .

@ planning, construction,- production developmcnt provtsmn supply and
. distribution of hydrocarbon gas; :
@ * planning, - construction,  transmission nclwork devclopment and
distribution of natural gas in accordance with the Government Policy;
@  Other related businesses which support the company undertakings.

; (2) : Funciion of Pcnamina and PGN

- Laws and regulanons listed abme stipulate bas;c function of both Pettamina and PGN
and together define the: integrated oil and gas industrial slmctures rofes of PGN being
clearly defi ned. How their operations are regulated, however, is not necessarily clear

-on 4 legal basis and are subject to national energy policies and governmental dizections
that arc less transparent. As the domestic use of natural gas increases incurring various

-1S5UES, lh¢. Government fecls to need and has been studying more conselidated

A



regulatory framework for the future gas industry as well as restructuring the industey
toward privatization.

While upstream operations remain the responsibility of Pertamina and the generat gas
distribution is that of PGN, the gas transmission and sales to large customers are shared
by bothi entities without a strict border, the situation having been historically a natural
consequence. By laws of 1960 and 1971, Pertamina has had overall legal antliority- to
exploit, supply, and scrvice all oil and gas in Indonesia, domestic and international,
while PGN has over a 130 year history of distributing city gas, originally manufactured

~pas and later natural gas bought from Pertaming, and has ageressively expanded the
. sttt 28 ! I

downstream operatioir to serve laige custoiners, successful operations leading 1o
authorization of PGN for an additional role as a major domestic gas transmitter.

As for large customer sales practice, Pertamina is committed to very large nationally
strategic customers in, e.g., electricity gencration, steel, fertilizer and cement tndustries.
PGN targets all other domestic natural gas customers along its transmission and -
distribution lines as well as LPG distribution in its traditional service areas. '

- 3.43 Regulatory Changes Bemg E\pccted

: Now lalmchmg new 0}] and £as regulatory ff‘ll‘lle\‘.'()l’k is on ihe agenda in the
- government and the legislature, and a transparent system will come out in the public not’

too long after the generat election of 1997 according 16 the media.  Pertamina may be
reborn as streamlined entities and PGN may have clear-cut rcgulanons with whlch to do

' busmess more openly.

In the' gas distriblition‘:area, we are: conicerned with - inter-fuel price competition,
distribution cost and gas pricing mechanisms, business entry constraints, conditions to
make financing available to both the gas distributor’s and customer’s sides, safely
standards and regulatory framework. We recommend all policies be favorable to
encouraging quick gas customer connection to maximize efficient gas use in the markct
as well as encouraging developmem in the ups{rcam seclor

' We, al the moment, will. wait for the ﬁnal result of an 011going consultant work for the
- gas regulatory framework to come out to MIGAS. 1t came to the Team’s knowledge -

that some relevant items in ihc draft may appear to aftect gas duslnbunon buemess as

follows:

e A bundied gas suppU service on a local basis
e  gas prices on a negotiated basis for larger customers
¢  Any subsidy, if applicable, direcily from Government and on a fixed sum



»  No exclusivity in distribution territories
o prices to small customers to be under simple ceiling price control

“While the framework will be eventually in the hand of legislature, the government is

faking the leadership toward the right directions. This is because necessary policy
-direction has to be in public before potential international investors for various near-
tcrm - projects.

The trend is already coming out of the surface as in the recent encigy price revision,
 Gas prices have been im proved by the recent revision tor the first time since 5 years ago.
It is welcomed as a beginning toward more rational gas pricing to assure investment in
all the streains of natural gas as well as for the gas to remain competitive in the market,
“In view of the future smaller customer market, the price rise is clearly not yet enough
- and also we expect niore stralegic price structures to be gradually worked out in the
future when more market categories are explored.

3,1.4 Recommendation

We rc.commcnd to treat natural gas as an urban energy infrastructure with pubtic

cncouragement and cndorsement. Regulallons should allow to cusure profitability for
a private utility, and- investors, under efficient and safe operations.  The smaller

customer market generally requires more advance investment and longer term ordety

planning. Investors in this sub-sector usually expect sure retumns instead of high risky

relurns and the regulatory framework should constder this. Natural gas to smaller urban

customers may be a litile expensive in thermal value terms in the future but should be a

'prumum fuel to attract them in view of convenience, cleanlmess safety and efhcnency ‘

even at a bit highcr price than competing fuels.




3.2 Energy Prices and Subsidy

The Indonesian tax system is composed of national tax and tocal tax.  National tax can
be classified into two categorics, dircct tax and indirect tax. Direct tax includes
income (ax for corporations and individuals.  Indirect tax includes value added tax etc.
By the amendment of the Fax Law in January 1995, the corporate tax rate has been
lowered as the table below shows :

Table 3-2-1 Corporate Tax Rate in Indonesia

: P . previous fax rate . | - new tax rate (1995)
up 0 25 mllllon Rp e 5% 1 . 10% '
25 million Rp to 50 million Rp 20% 15%

50 million Rp and upper : 35% - 30%

source:PGN
In addition to the corporation tax, state companies like PGN have to make contributions.
55% of the profit after fax has to be contributed to the government (DPS), 5% to social

funds to support the growth of sinall business and pensions for employees

The Indonesian government has long adopted a cheap oil policy. Especially; kerosene

‘has been most heavily subsidized because it is the most popular cooking. fuel

particularly for low income households. But as the income level of Indonesian people_
rises as a result of high economic growlh the neccessity to subsidize kerosene is -
‘decreasing.  Itis important to send them a fair economic signal from the market and to

. promote efticient encrgy usage which energy policy aims at.  The government fully

recognizes this and is gradually ehmmalmg some of the direct or ¢foss ‘subsidies to
pelroleum products

* Table 3-2-2 Fuel Subsndy / Folal Domestic Revenue

1979 64 - 3
1984 66 3
1989 39 . 2
1950 . - 27 2
1991 2 3
1992 - 30 2.
1993(¢1) 29 2

source:Pefrolevm Repori of donesia, 1993



Table 3-2-3 Subsidies and Taxes on Petroleum Products in 1990

Aviatien | Aviation Gasoling | Kerosene Autormobike | | ndustrial Fuel
) . : : N CL L ] st diesel il
Pricc wen | 330 | 330 | 450 | oo | 245 | 235 | 220
Tax/(subsidy)  Rph 39 6 s | (28 | - (127 (59) | 28 |

soirree LGN

Gas prices, feitilizers and steel plants have been low duc to fixed price contracts and
implied subsidy. In general, subsidy is used by the government to achieve parlicular
purposes such as developing domesiic industries and protecting weak industries.  In
- principle, a price should be determined on cconomic basis. Subsidy ‘distorts price
* struclures and hampers economic efficicncy. Therefore, subsidy has to be limited to
© the minimum. - Even if the industries need continuous subsidy, it should be paid by the
government directly, not by lowering energy prices.

_ Table 3-2-4 Natural Gas Prices for Industry 1994

oo - _ ~ ; - : . (US$MMBTU)
fertilizer | steel cement paper PLN - PGN |
1.00~1.50 | 0651 | 2.70~300 | © 150 | 245~3.00 | 2.16~285

* note:(*)KRAKATAU STEEL
: .so'u(c‘e.'PNN oo




3.3 Competing Fuel Market

in"this section, we will review current prices of competitive fucls firstly, then analvze
economic prices of thei.

3.3.1 Overview of Petroleum Product Prices
Al fuel prices in the end use market are controlled by the government in Indonesia and
a one-price policy basically goes throughout the country except n certain sectors. Table

3-3-1 shows the current set of prices of petrolewm produets.

In the residential market for natural gas use, a major competitive fuel is LPG. In
1970’s, LPG utilization was limited just for residential and small industrial customers.

- In late 1980°s, LPG demand has grown rapidly due to the strong growth of economy.
~ At the same time, domestic production of LPG also increased drastically as a by product.

of gas ficlds such as Arun in North Sumatra, and Badak in East Kalimantan.

" The current domestic price of LPG is | ,000Rp/kg officially set in 199‘3 The domestic
© balance of supply and demand of LPG will not really be tight in the near future. While
~ steady growth of LPG in Asian countries such as Chiina, India, Vietnam, ctc., may bring
' some price increase, more LPG production ‘iSSOCIatLd with LNG dwelopmcnt is

cxpcctcd in the M:ddlc East for the future.

Table 3-3-1 Pc_'ices of petrolcum products and LPG

_ _ _ {réference)
Btwl | keall | Rpa Rp/ . {usst |0 | men
s | eunBle | mmBa | 1990
PREMIUM = | 3111t 7840 700| 225000 978 B
AVIGAS | 33532 8450/ - 420 12,525] . 545 1 a3
AVIUR | 33s32]  s4s0] 420l 12528]  sas| 330
DO | 3e786] - 9270] 360  9786] 425 235
ADOMSD 35064] 9063 380 10566  4.59 245
FO | 3854]  og66] 240 6193 2.69 | 220
- |KEROSENE | 35079]  s3840| 280 7,982 347 - 190
' note: valid from Janicay 1993 -
Bukg |KCALKG| Rphg |  Rpfo | uss | | Rpae
i : - 1995 | mmBta =mmB!u. _ 7&&
ALPG 47222] 11,900 © 1000 22,5000 9.78] 50

" note: valid from December 1995
source: PGN and JICA



3.3.2 Current Electric Prices

The electricity taniff has to be approved by the government.  In 1994 a new tarnifl was
set reflecting inflation and increase of fuel prices.  Table 3-3-2 is the current electric
tariff table of PLN. It is characterized by its numerous tarifT categorics depending on
usage and contracted capacity.  [tis composed of two parts, the demand charge and the
“energy charge.  The demand charge is determined by contracted capacity in Rupiah per
kW per month.  EFnergy charge is determined according to the consumption of
electricity per imonth, - This kind of tarift structure, so called two-part tarift, contributes
to stable recovering the fixed cost. : ‘




T
Ty

. g

Table 3-3-2 Basic Taviff of Electricity 1994

Category Contracted | Demand Encrgy

Tarf = Power Charge | Charge
S-1/LV up to 200VA (*1) — _|for very small cuslosmer
Social S22V 250VA o 2,200VA 3,360 56.001for small social institution
welfare S-3LY | 2201 VAt0200kVA 4,640 76,00{for rﬁedium social institution
SV | 201kVA 4nd upper 5,020  P=158.50]for large social institution
| | i oP=117.50 - |
SSUAIY 201kVA and upper 6,060]° P=194.50|for private-large social institution
. - | OP=:144.00|for commercial service
R-I/LY 250VA ta S00VA 3,980 (*2)|for simple resideatial service
Residential R-2/LV 501 VA to 2200VA 4,020 (*3) for small residential service
_RILV | 2200VA106600VA | 8080 227.50{for medium residential service
R4V 6601 VA and upper 8,760 309.00{for large residential service .
U-1LV | 250VAt02,200VA | 6,260 179 50]for small commercial service
Commercial U-2/LV 2,201 VA10200kVA 7.320] . 239.50for medium commercial service
U-3/Mv 201kVA and upper " 5,180| - P=240.50|for large commercial service
: I | |op=tigsol _
' -U~4H,V : — - ‘ 622.00 temporary'conheciion,
H-1/LV 250VA to 95kVA 4,600{ © 118.00|for smafl hotel
Hotel | W2V | 2,100VAt0200kVA | ~ 6220] ° 171.00|for medium hotel -
H-3/MV | 201kVA andupper 5,400{  P=212.00|for large hotel .
R B |opetsroop
-1/LV 450VA102,200VA. | - 4080]  80.50|for home industry
|12y [ 2201VAI13.9kVA | 4760} 93.50lfor small industry
Industry - F3LY | 14kvato 200kvA 5,760 P=169.50for medium industry. -
S R B . lopsizssof . - .
14MV | 201kVAandupper | - 5060 . P=(*4)[for médiumlarge industry
- 3 R IR e o 1 v ) 5
: _ 1-5/HV 10,000k VA and upper 4,780) - 109.50for large induslry. _
Goverunent G-1/1L.V 250VA to 200kVA " 8,500 118.50[for small to medium government
T : : - . .| office building
G-2/MV 201kVA andupper | - 4,560 P=176.50(for !érgc govemment
: R : - { OP=130.59] oflice building
_ Street v = = | 165.00]for street iltimination

note: LV, MV, HV stand for tow veltage, medibm voltage h:gh voltage respectively.

(*1)For Tariff Category S-1, Monthly charge is fixed depending on Contracted Power as follows.
60VA=Rp2,150, 75VA=Rp2,750, 100VA=Rp3,550, 125VA= Rp4 500, 1 SOVAHRPS 300,
175VA=Rp6,100, 200VA=Rp6,750.

(*2)<60 hours utilization per month = §1.00/kWh, >60 hours uhhzahon per month =109.50kWh

(*3)<60 hours utilization per month = 96, 50:k\Wh, >60 houirs utilization per month = 147 00A&Wh

(*4)<350 hours utilization per month = 142.00k\Wh, >350 hours utilization per month = 117.50/kWh

source:PLN



Another characteristics of clectricity tariff i Indonesia is:the system of review or
adjustment in every 3 months introduced in 1994, The adjustnient mechanism is as
follows. :

d(SR)=A+dF+B+dP+C-dL+D-dEr

d(SR)=adjustincnt on sales revenue(%)

dF = adjustment on fuel price(%)

dP == adjustment on purchasing of electricity ponu(%)

dL. == adjustment on rate of inflation(%5) _

~dEr= adjustment on middle currency rates of US $ to Rp(%0)

A ~charging coeflicient of fucl against sales revenue

B =annual charging coefficient of electricity power purchasing against sales
revenue

C —~annuat charging coeflicient of opcrallon cost of local components
against sales revenue

D =annual charging coefficient of operauon cost for imported component
against sales revenue

- Cogeéneration potential in the gas dislnbuhon market may automatlcally involve the

policies in the electric sector. The “General Plan of National Electrification”

“published by the Ministry of Mines and Energy in 1996 stipulates that gas is the main | _
alternative to oil and coal for generation when the policy is to decrease oil consumption -
- and the coal for power generation faces ceiimgs due to environment.  According to the’

~document, ** the tcchnologles utilized "in pas power generation are rt,lahvdy cost-
effective.  Gas and steam-fired power plants can be built in refatively shorler periods.
The available gas reserves, however, cannot be tapped as yct because there are no
effective systems to transport natural gas. - Presently natural gas is transported only to
dedicated electric generating plants. Conscqucntly, the lack of gas distribution lines

. affects efforls at supplying electric power”. ~ The “Plan” also points out that {1) Jines

are needed to connect Java, Sumatra and Kahmantan ‘the avaitability of gas pipelines
allows determination of sites for power plants, and (2) once gas supplics are determined,
reviews are needed for conversion of generation sources.

From the view point of gas industry, a power generation station usually requires quite

large volume of gas and the existing, or even planied, distribution network ofien cannot

suffice the required capacily unfess gas market network and power gencration are '
-+ . jointly developed; such joint pipeline development is also recomiended, while inter- :

- agency adjustment efforts will be necessary. It will be wrong if the elecirle side is
© simply waiting for, eg, a Kalimantan-Java plpelme without being involved in
spccnl‘ymg the capacily of the pipelines.

 In thc MﬂSlbl’ Plan, however, we have studted smaller power genération through
© cogeneration, which is highly energy-efticient, setting a side cconomic viability.

3-10
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Table 3-3-3 shows clectricity taniff of PT.Cikarang Listcindo.  PT.Cikarang Listrindo
has the exclusive service arca in Jababeka, MM21 Bekasi Fajar, Lippo City and Last
Jakarta Industrial Park, and PLN. The power plant is, however, grid-connected to PLN
and supplicd with power if trouble happens in the plant. |

Table 3-:3-3 Electricity Power Tariff of PT. Cikarang Listriado

Customer Catesory Capacily Charge | Usage Charge |
B L ~ Rp/KVA /wionth ©Rp/kWh
Industry T H200vA |0 12,000%A72060 140%(0. JJ*IV‘ 1550, 16)
| 14V | >201kvA 1 . ) N’Z 060
Light U-1/LYV 501-2200VA

Industry w&2!LV 201vA-2000vA | effective PLN {anfT f:ﬂ‘cclive PLN tariff
o | U-3/MY | >201kVA '
Hotel H-2/LV | 160-200kVA, effective PLN tariff | effective PLN tarift
H-I/MV | >2000VA -
House | R-2/LV | 501-2200vA
RILY | 2201-6600vA | effective PLN tariff | effective PLN tariff
R-4LV | >6601vA L | '

note:
A: The average exchange rate of Rp to one US $ on the month ofb:lhng 1\*2 344 in OC] 1996
B: Price of naturat gas in TEGAL GEDE in US $ / mmBtu according to the price
determinied by PERTAMINA. B=245 (no change after operation) '
Source: PT. C r&amng Listrindo

3.3.3 Economic Fuel Prices

‘Long-lerm plmmmg and assessmient are often bctlcr done by using economic prices

without distortion assuming that the distortion will be gmdually elnmmtcd or pomtmg

“to desirable pricing policy d:rectlons Adopling the prices close to economic lcvcls in

businesses usually assures higher economic efficiency in a market cconomy and

~ beneficial to consumers. Economic prices are not always casy to detcnmnc but we will

try at least o show what levels the prices should be in. The prices s{udlcd here will be
used in economic analyses as assumptions in the fater chaplers

(1) Oil Products

While most economic prices of encrgy are delcrmmcd in' between lhe cost’ and a

~theoretical or an international market price, that of cach ail product is never detemined

by the cost since various oil products come from one refi incry plant at the same time.
International market prices only are sigaificant in this regard since crude and pc;rolcum
products are fully internationally traded. Only debatable costs are average price” or

-1



average cost of petrolevm products.

Under the circumstance, we can only refer to the general refinery cost with regard to the
average cost. Though we do not have domestic refinery cost data for Indonesia, Table 3-
3-4 shows typical refinery costs in other Asian countries based on existing and old
plants. Considering that a new 125,000 bbl/d vefinery, for example, is said to cost L5
to 2.5 billion US dolars as of 1996, depreciation cost may be twice as that of Singapore
in the table. Judging from this, an average cost of oil products in South East Asia may
be in the range of 3 to 4 USS$/bI fob above crude oil prices.

'fais!c 334 Refinery Conts
. Forex: JPYVUSE=100

US$mi :
Jagan Korea Singapoce

Cost elements 1993 : 1996 1993 1996 1993 1996
Fuel . 144 1.49 0.50 0.48 . 038 0.41
- QOnerhead 1.43 1.60 030 0.41 0.20 0.2%
- Maintenznce : 1.38 1.39 0.19 0.41 0.50 0.65
Depreciation i.72 1.80 0.94 1.76 0.92 0.94
" Chermicals : : 033 0.34 0.12 011 . 0.12 - 0.14
- Uity : 0.29 0.30 0.1 0.10 016 0.16
Other_ ) 0.92 1.01 025 0.25 0.20 - 0,32
Total (US$'bi) . 752 793 240 352 - 2.49 283
‘Converted loUS§A0n® 553 583 7.7 - 259 183 ¢ 208
’ USs§immBty . 128 1.35 041 - 060 . 0.42 0.48

Nofe: Humbers in US$ are re <onveried fiom JPY by using tha assumsd exchanga rate ghven al fop righl for sicaplicity.
T *Property 8t APl 34 degrees is assumed for conversion: sp.or.=0.8553, thermal value=5.8503mmBubl
Sowrce: Insihte of Enandy Econcenits, Japan; an lnternal shudy for cost cormpadson January 1896

: '(2) LPG

" LPG (priced at 1,000 Rp/kg in the end -use ‘market)'ié the most compéﬁnig wiih £3as in
~ suburban residential market. The pnce of LPG may be justified by two ways: domestic -

costs and international prices. The LPG in Indonesia is domestically produced but at the
same limé¢ much of it is exporled and therefore it has a valuc based on international

opportumly costs. International L PG prices, around USS 210 to 220 per ton at CIF East

~ Asia in the Fall 1996 has soared since 1995 duc to Saudi Arabia’s conlract price (CP)
‘policy and spot prices are often US$300fton ‘Such price hike, however, may be
suppressed by international market forces in the acar future in the: Ilght of past

_experiences. Domestic cost at reﬁncry is hard to determine but if average refinery cost _

is applied, we can start from. international or Indonesian crude oil pncc Such
rclatlonshlp is demonslmted in hg 3-3 I

Fig. 3.3-1 shows lhdl the current LPG price of Rp1000/kg is in the range of economic
prices derived either from international market prices or from domestic refinery cosls.
LPG prices are heavily affected by handling cost at slorage and botlling terminals and
distribution cost. Past data of invéstment cost for distribution terminals proves that such
cosls are in the ranges ‘shown in this table.

In actual LPG markets in suburban areas higher prices such as 1,200 or 1,500 Rp/kg are

3—-12
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sometimes illegally applied by dealers wilh alleged reason of final distribution cost
added. A part of these extra charges may be decmed as market premium prices but may
be due to de facto monopoly of this clean residential fuel that certain people strongly
want.

In the first sale of LPG to a customer, an amount of 100,000 Rp for a 12 ke or 50 kg
botitle is charged. When urban gas is nu\ly subscribed by a customer who was using
LPG and he now nceds no moré LPG, he can sell this “right of bottle™ in the markel,
This should be taken in account in the econoimic analy:.ls of urban gas to residential
customers as well as lhu indoor piping cost of ;Das '
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~ transportation market forces.

3.3.4 Price of Coal for Power Genevation

“{1) International Coal Prices and Freights

We discuss 'stecam coal prices as the assumptions for eslimating cconomic or future
electric prices. Historical international steam coal prices in the Far Fast are shown in
Fig. 3:3-2 in terms of US dollars per ton CIF Fapan. The CIF coal prices are purely
affected by market forces and freight, and closely linked to thermal valucs. Average
prices in the last decade have been fluctiated in between 40 to 50 dollars per ton.

Fig. 3-3-2  Average Steam Coal Import
N CIF Japan US%/ton .

70

P

. . . ,
Wy W 0 O D e ol o) wy = 9 Y . <
RREREE g8 3RBEREREEEREE
P-I—-!H“H""f—l"v—'_r"ﬂﬂvﬂr-l"_ﬂr-'-—l-—‘ﬁr—d

' Dam source: Japanese Mmlshy of Findnce (MO}-}

' Compared to lheses average prices, lhe pncc of Indoncsnn coals nnpoﬂed to Japan is
- about 9% lowu in an average as in Table 3-3-5 below -

B able 3-3 '
The. frc:ght of coal is US$5/ton Compare Indonesian Sieam Coal to A\cr‘lge
from: Tanju_ng Barat, Kalimantan, : " CIF Japan $/ton

to Japan currently based on  ° Year Average Indonesia IndoJAve’

using Panamax beat. It thus 1994 4374 3938 0912

varies with the size of ships used 1995 4935 - 4543 - 0.920
and other  factors - including Source: MOF Jopin

[

Indonesian steam coal price FOB Kalunantan is lhcmoru csllmatcd at about US3$35 to
40 per ton! In fact the bench mark price in 1996 was US$40. 30 per ton fo.b. for a rather
high quality steam coal of 6,700 kcal/kg in the thermal value according to a trader. -

315



(2) Domestic Coal Prices for Power Generation .

Domestic steam coal market prices are not fully established since IPP plants have just
begun only, bt such coal prices for power plants could be assumed as very close to
international prices or a little less. lndonesian coat is produced in central parts of
Sumatra and East Kalimantan and the production is about 40 million tens per vear,
which is growing year by year. PLN uses about 6 millien tons as the fuel for pawer
generation and most of the rest are currently exported. While many of new power
generation plants being planned by “independent power producers” (iPPs) in Indonesia
arc based on coal, almost ne one of them have reached commercial operation to date;
thus no substantial and competitive domestic steam coal market exits so far.

- The bench mark price, which was US$40.30 per ton fo.b. for a 6,700 keal/kg coal in
' 1996 as is stated above, has deteriorated to $37.70 in eatly 1997 possibly due o delayed

. implementation of power generation plants. Actual prices greatly vary from $25 to
~ $40 per ton depending on quality, i.e., thermal values. The price is not necessarily

proportionate to the thermal value and as the vatue decreases it tends to deteriorate _

acceleratedly. When a thermal value decreases to S ,000 to 5,500 kcal/kg, the pnce may
as:ly decrease 10521 to 25 per ton,

{3) Team’ s Assumplion of Coal Price

We consider that the standard coal for domestic power generation has the thermal value
of 6600 kcal’lkg. We will take the bench marl price as $38/ton FOB Katimantan,
consider a domestic premium diie to abundance of coal as -$2.00, assume the freight of
- $5.00 within the archipelago based on a bit smaller boats than for international trade
_and adjust the calorific value effect as -$1.20/ton”. For the future electric. generation
“cosl estimate, we assume the domestic coal price as around $40/ton CIF or a little less
in Java area based on the situation stated above.

33.5 Price and Cost of Elcctﬁcily

The ¢lectricity rates of PLN have been basically unchanged since the revision in 1994.
A new three month review system was installed then, but has not affected the aciual
rates. Average electric prices together with' amount of sﬂes in l994! 1995 are tabulated
in the followmg l"ablc:’- -3 6

o
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Table 3-3-6 Average Electei¢ Prices of PLN

. E!ecmc sales: _ ~ . Consump- Average. RpMSfi:( 2300]
Subsectors  Amount  Reveews © No.of  lion per price InUS cent

MWh milRp  customers customer  RpAWh - Rp/kWh  Rp/AWh  perkWh  per kWh
KWh/mon. Indoncsia WestJava  DKI Indoagsia DK
Industrial 22,165,083 3 143,468 42,613 43932 13993 B3446 - 147292 6084 6431

Residential 151615904 2,275,389 {6,47%051 77 13007 13247 18066 6825 7,853
Business L391,333 LIMISY SN0 . e 23843 L 26440 249037 11237 10832
Public 74650,39% 60386 435,584 307 17369 17LID 17269 7.332 7.726 .

Tetal J4669013 7004202 17322018 212 15103 13945 180.07 6827 7829
Sotrce: Masistry of Mines cond Energy 1996 :

. The national average electricity rate as derived from the slatis!ics'abm'e was 6.8 cent’

/kWh in 1994/95.  The tariff table based on the two part tarifl systen is common to all
regions but is broken down jnto many customer categories; thus the average rate
changes from region to region according to the shares of consumption. by market
calegory having a different tariff table each. The average sate in Jakarta is higher than
the national average especially because the rate for business, i.e., the commercial sector,
is large compared to other areas. The electric rate for the commercial sector is set high
ataround 11 US cent /kWh while residential customer is charged 6510 7. 8 cent and the
industrial sector is charged 6.1 to 6.4 cents per kWh '

'Sin’t:e many facilities in- PLN 'accounted for in price setting are based on past

investments, this average price level has been able to accommodate PLN’s operation so
far, but will have to be re-valued for future due to farge investment required for

- generation plants aid transmission and distribution network expansion. But where a
. right level of price will be is uncertain at the moment. The electnc:ly purchase from an
- 1PP (independent power producer) coal powcr that is to cover about 10% of the power

requirement in Java is priced at 8.2 cents’kWh which is said to produce a lumted_
internal rate of return (IRR). Another ¢oal power contracted later and reccnily (April

: 1 1997), however, is priced at 5.6 cenkWh. Construction costs scem to be on a
‘ :downward trend. - Table 3-3-9 shows an example of generation costs bascd on a

domestic coal price level slated elsewhere. As the electricity sector in Tndonesia is still
on an building-up stage, the rates should be on a level to reflect the costs of futurc
investments, at least partly; to sustain the development '

“Table3-3-9 also mcludes the calculation of power generation costs by other Iype of

plants, suggesting that the current average clectric rates may not accommodate most -
future gencration costs. Thercfore, despite of the decreasing coal power cosls, we -
suppose the rates to end customers will have to be increased sooner or later and the size
of the increase may be 4 to 7 U.S. cents per kWh at présent price in 2000 - 2010 when
many new IPP plants are expected to come on surface tog,elher wuh iransnnssmn and
disfribution network expansion,

We wilt tentatively assume that the average electric rate in the commercial sector,
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which is already set at a level higher than in other sectors, - will be around 4.5
cents/kWh, in the residential sector at 15.5 cents’/kWh and in the industrial at 11
cents’kWh. These price levels witl bc still welt affordable in the future considering the

expected economic growth at 6 to 7 % per year and income per capita at 4 to 5 9% per
year. ,

' Source: JICA Team Assumption  Assumed at 1997 prices

Table 3-3-8 Breakdowns of Power Céneralion Cdsgs (c.f. Table 3-3-9)
. - _ 1

3 4
Comb. Cytle  StTibe-Coal StTebn-OR Hydro
Gas(C.C) * with£GD (o I -
Naturel gas Coal Hemy ol .
: Tutal Peno& Present V :Iucs '
 Power Outpnt . . GWwh 10,055 T 14,873 9,354 2248
" Fud Conswuption (600mmBr) CLGBw - . 76,588 149,353 - 84,34 ]
Capstal Cost . : . USS00Q 213,101 685,195 213987 150903
| Fiied Codt o S USS000 ' 46,055 171,782 39,265 15669
. Wariable Casts -  USS000 20,190 © L 89,268 T8,18t 4495
 TFot. Oper, Cost (e\cl fu-cl) US$000 279,385 946,245 3561433 181,068
FuelCost - - : . LS T 229,157 216,755 ©235,5%69 O B
Total Cosls ] . USS0O00 ) 09,142 - ), 163,000 597,001 181,068
© L Mengefudeost flncked) © - T mmBiu 3.000 . 1451 2331 0.000
P Aurlgt Ludtd Pn er Cost: SMWh 50.436 78169 63554 | 80358
' . cenlsk\Wh ©5.0H S T8I 6355 . B0
‘ Sha:cso!'co:-! (‘ew.nl . ot : 41 85% 37N 45 8% 88.84%
. " Fixed ’ R . . 9.05% 14.77% _ 9931% - B&5%
. Variable . ‘/- B 1) O X 3913 472% 2.48%
' " Foel s % 4513% . 0 1B&% 39.45% 0.0
. Fuci PVmaNa Coﬁs. ' cthls’k\“l 2476 . 2051 I2808 0.200

. Same comerted 1a: RpSSC'Blu'I' 595322 749158 £15.091 48 08?
Source: f!(.‘rfum R L . *

+

Table 3-3-8 indicates that the “fuel + other variable” costs or running costs of these

power plants converted to the unit of gas price (Rp/8800 kcal or m3) are in the range of

495 (coal power) to 595 (gas C.C. ) Rp/m3. The economic analyses in later chapters
- use a value in this range interpolated with appropriale rates of power encrgy mix as an
o economic value of lhe running cost of future power.
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Table 3-3-7 _ Electvicity Rate Assumption US cents’kWh
sub-sector current average ‘future average

o1 (1994/95 DKI) (after 2000)
Residential | 78 | 1ss
Commercial | 108 | 14.5
tndustrial. 6.4 : - 1.0
Average 7.8 13.5°
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3.4 Gas Supply and Purchase Cost Situation
3.4.1 Domestic Gas Prices

Indonesian domestic gas prices to end users arc set by the Government from the view
point of national strategics. Most of these prices are US Dellar and fixed price
- contract based and have been unchanged for many ycars since once set for each

customer; price ranges being as in Table 3-4-1.

‘Table 3-4-1 Domestic Gas Pricing _ . ___
' Rpf'US$=i - 2350 ]

. Rp US$/mmBitu
: min max min max
" 1 Fuel :

- Fertilizer 1.00 1.50

Steel Industries ' . 200 2,00

* Electricity - 245 3.00

Cement lndusﬁ‘_ics , 3.00 3.00

- . Paper : ' : - 1.50 - 1.50

_Refinery ; _ . 149 149

o '+ Wood Industries - ' 097 097

C " City Gas* 2500 4150 - 206 216
2 Feedstock . SO
Fertilizer . IR © 1,00 C150
" Steel Industries ‘ 065 - 065

3 New Contracis | L _ : _
Based on _ecohomics"o‘f ficld development and transmission facilities
~ *Price to PGN defined partly in Rp and partly in USS; is about

2 USS/mmBiu in 1997,

(Source: MMEI998) .

The pricing policy has been to prioritize nationally important industries; highest
priorities are given to steel, fertilizer and wood industries to contribute to increased
export. How economics and market prmc:ple are reflected and how cily gas is
posﬂmncd in lhls framework, however, are not clear to us.

According to PGN officials, a regulatiort of 1994 has a clause that PGN has 10 apply the
“same gas price to end-customers regardiess of its service area. The cucrent residential
'gas prices are different from branch to branch of PGN, but it is true ﬂnt such daﬂercn(:c
only reflects standard thermal values of gas. '



The regulation is also said to mention a “disteibution charge™ in addition to the gas
price for the case of, ¢.g., large apartment buildings. By such a system for apartment
buildings, PGN has only to read the meter of the property owner and the allocation of
gas bills and coltection can be left to the property owner, functioning as a kind of small
whole-selting. But actual application of such a system is limited to small properties, and
not “areas”, and a different gas price has never been charged to end customers. We
consider that if the concept of a distribution charge is allowed, it can be used to reflect
the different distribution costs and apply a néw rate to a newly developed n,sult,ntlai ‘

market area recovering a justified cost.

It is considered that any proposed change it a price in a seclor has to be examined by
the government in view of the national gas pricing policy. ‘

342 PGN Jakarta’s Purchase Cost and Future Gas Options

PGN curréntly buys gas from Pertamina at the cily gates at about 167 Rp/im3 {8800
kcal), for the volume within a contractual limit, which is comparable to approw:imately .
2.0 US$/mmBtu. The pncc is mosily US dollar based and PGN takes the foreign B
exchange rate risks. The price is considered as based on the existing gas transmission

- facilities including the West Java trunk lines, and we will assume it for the momient as
- an economic, or economically justifiable, price at a starting point. :

" The trunk Hne itself, 20 y'ears old, is said to be sou‘nd but with the gro'wlh' of gas

dlsmbuhon p:pelmcs connected to theline ‘and the growth of gas quantities, many

: problems like pressure msuﬂlcxcncy and botllenecks exist. They consider the necessity
" of additional compressors and loops alongl!he lmes as well as additional connections to

new gas fields. These will surely require addilional costs setling aside who will pay. We
do not, however, include such costs in the smaller customer market study.

For the future expansion of domestic gas use, PGN nceds new sources of gas and new
infrastructure, or gas transmission lines, smce the current gas sources and facnhhes are
near full capacity. Regarding this as of sommer 1997, (1) PGN has secured a néw gas -
from Arco Jakatta Norih gas ficlds.: Also(2) a new: transmission line from South
Sumatra is _Being‘planned by the support of the Werld Bank, as the second bhésc project -
of Sumatra Transmission Lines. This will be in operéuion in 2001, and, considering the
large cost of the project, new prices will have to be determined. Considering the limited



gas reserve potential in South Sumatra, (3) an additional-connection between the first
and the second phase dines of 183 km-will be implemented and the cost will be again
reviewed to bring the gas from Asamera Corridor gas fields. For the future after 2010,
we will assume that further new gas sowrces may be required for Java gas distribution
networks: There are options in such assumed new sources: (4) the gas from Natuna via
Sumatra pipelines and (5) an LNG from Irian Jaya. The Trans-Java Pipeline to conhnect
Bast Java and West Java will be for the supply to the mid-Java cities and industries; so
we will set it aside in the study for the Jakarta area. '

in conéidem_tion of the cost of gas from Natuna, for example, even if Natuna is
" connected eventually to Jakarta via the Indonesia Integrated Transmission Lines which
i is being proposed by PGN for long term perspective, it is not practical to directly apply
the whole transmission cost to Jakarta arca. An LNG scheme may be cheaper in that

casc or shmng the cosis with exported LNG could give complicated resultant costs

" unless an opportunily cost of export LNG f.o.b. price parity is applied to the p:pclme

*inlet.. Rather the gas from Natuna will push the pipeline gas southward and much gas _

‘may be consumed in sirategic industries in nosthern regions, or in Singapore, and
eventually Rlau and South Sumatra gasés will be directed soulhward fo the Jakarta area,

" Therefore we will consider only the cost of marginal p:pes from Nattina in our study

period and mostly consider the gas from South Sumatra only.
343 :_ Future Gas Supply Costs

- How future gas pricés to PGN will be’ determiried is not clear, but we consider thal

economic principles and costs will eventually rule them since the privatization of oil

and gas sector is on agenda. - And the prices will have to reflect the gas supply costs in
the upsiream at least. :

- The followmg supply cost. research is mostly conceptual as we have not had cnough
oppoﬂumues to access upsiream infotmation in detail this time:

A West Java Bxisting gas 'supply" of 160 mniscfd Thc price in the current
: farrangcmcnt is assumed f" xed at $2.03/mmBiu as of 1997. Since future costs in
our Study are all treated in 1997 real prices, this fixed price will be deflated by an
‘inflation rate (6 % per annum is assumed for the wholesale price inflation} in our
future gas purchase cost calculations.



Arco Gas: The gas of 60 mmscft or more from. Arco Jakarta North gas fields has
recently been secured for supply to PGN afler negotiations. The price is set at
$3.40/mmBiu, which is unexpectedly high considering it is comparable to the
current LNG prices c.i.f in Japan:  If this is a fixed price, however, the price will
be deflated for our future considerations as i the foregoing paragraph. We have
projected that the current price of $3.40 will be $0.82 in 2020 in the 1997 price.

Sumatra - West Java: ~ The South Sumatra Gas project is for the length of 370 kw
from Pagar Dewa to Cilegon and targeted for operations beginning in 2001, The
capacity is 350 mmscfd. The _u'pslream gas price is consideied at 1.8 to 2.2 dollars
per million Blu at the gate station in South Sumatra. The present value
treansmission cost is Calcu!ated in a separate table in detail and estimated as about

0.95 $/mmBtu at 12% discount rate. (Table 3-4- 3) This unit gas costis a l:,w.,ll?ed E

one in real terins throughout the study period, and will not be inflated or deﬂated ;
in our cost study This concept apphes to all other gases hereal‘ter

Grisik - Pagar Dewa Connection: T his 180 km conncction is to bring the gas

from the Asamera-Duri area to the Jakarla arca after 2008, T he capacity is 175

mmscfd. The transmission cost is roughly calculated as 0.59 cents/mmBiu at the

- 12% discount rate. There' may be argument that all this marginal cost may nol

fully apply to the Jakarta area service since the gas céul_d be wsed for fertitizer _

~ plants in Palembang area. (Table 3-4:4)

' Néhina Gas:  We conceptually assume that the Asamera - Balaﬁi'lsla_nd Pipeline
will be extended to Natuna and the cost of the portion of existing plan is covered

by exlsimg scheme customers ‘The extension is about 600 km offshore in concept

and the total cost of this gas at Batam is estimated as $4.70/mmBtu, of which the

transmission cost 1s-$3.20/mm_}3tu. Again to apply the whole of this cost to the
Jakarta area will not be practical as stated before. The marginal supply cost to
Batam may be deemed as the cost to Jakarta. (Tuble 3-4-5)

* LNG from Irian Jaya: " If the 3000 ki long ENG scheme froim Irian Jaya to-Java -

is materialized, the cost will have to be borne by the Java customers. A tentative
estimale of the cost is $4.35/mmBtu (though we use $4.50/mmBlu with an’
allowance) at a receiving terminal outlet as is shown in Table 3-4-6.



3.4.4 * JICA Supply Cost Assumption

Without knowing detail gas reserve and availability positions in each relevant gas ficld,
we estimate the weighted average gas supply costs tentatively as in Table 3-4-2 as an
indication of economic costs at the current constant price. The gas purchase costs
increase in real tesms to about 278 Rp/m3 in 2020. We have smoothed out these yearly
*gas costs by a simple line toward 2020 in the actual application in our cconomic and
financial analyses.

Table 3-4-2 Gas Supply Cost Assumption (weighted)

Janudry 1997 Prices RprUSS={ " 2350° ]
Case At B¢ C b .- E F JICA Assumption
Gas Existing JktNorth S. Sumatra Asamera Natona LNG from Weighted
Source Gas ArcoGas ©Gas . Gas  Gas I Jaya average
~ Transm'n : 0.97 0.59 1.90 . supply tost
Price(97)§mmBty  ~ 203 - 340 1297 220 470 450
Rp/8800kcal 167 279 243 181 386 369 $/mmBtu  Rp/m3
Sharcs (%) . Existing Arco 8. Sumatra Asamera  Natuna LENG Llaya
' 1997 100 . ‘ a : 2030 167
1998 84 16 : ' Co210 173
1999 .82 18 L 2012 165
2000 75 s 1976 162
2001 - 55 17 p1 f 2159 177
2002 50 T 15 35 o _ Co2155 1
200 416 40 ' 2176 179
12004 S39 T 4 S 21930 180
S2005 . 3116 48 o 2192 180
2006 - 31 21 B | S g 2200 181
" 2007 32 19 49 , ! S 2183 m
2008 © 29 17 - 50 S U o ©o2162 171
2009 % 16 ¢ 50 B - _ ST2AT2 118
S2010 0 1915 48 L : 72400 - 197
2011 9 T3 49 L3 T8 11 2758 0 226
12012 ¢ 13 lqr 14 C7 18 3045 250
013 . 2 44 16 12 11 3006 255
2004 1 ' 42 17 1 C20 0 3a3s 257
2015 SR [ A 19 - 10 12 3089 253
2016 10 40 17 13 200 3481 261
2017 9 37 17 17 .20 3268 268
2018 . 8 . 35 17 17 24 33n 273
12019 : 7 R 17 0 19 24 3385 218
2020 .1 32 18 19 25 339l 278

JICA Team 1997 Note? Real prices for A and B assumed to decline in gencral inflation {6%41).
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Table 3-4-3 Sumatra-West Java Gas Transmission Cost Estimation

A General Assumptions:
~ Starting Year= 1597 ’ Discount Rate= |- 12004 Gar Calorific Vatuer 312 Tdegt’
Project Peclod (max 2= " 35vs - Life of Facilmy= E"" 14 (333 B3 kcal m3
Finad Vear= 2601 Std. gas terap. degC= 27 19 mmBlu mmoes
Opesation from:| 2001] ° Ferex: Rupish LIS§: 2350 1.02763] mm By mscl
B._Technical Assumptions : T - .
Fron: Pagar Dova Lengh [~ ¥i6Tm AN press B0 bar
To: Cilegon © Majer Ste: 3wk Tras.Caps: F30.00 swillon
Idended copacity:|  350mmels e g - 3L532 Sichbm
'§ fnvestent & Operation Plans .
“xE {8) & (B} are for reference onby. {¢) Gas Trununliskon PMan
()  Wellhead Gas e [:—_ I‘Z“(J'Olﬁ ki . . Year | mpwmagsr pmseld
) 197 )OO
(h) Gax Fickl _ fassumed . Yarable O&M]  Suhoage Valae 199% 0,000
Year Ivesttent | Fixed O£AM] 5 mmiBite in 2021 199% 0.000
of livestment Smillion o5 luvst. 0.00 $milica 2000 0.000
1 1999 100.0 LR 1.200 567 0 . 2008 500,000 47
b) 2000 2000 1.00 1.07* &0.03 2002 676471 63
3 o - 2003 §52.941 rh]
TolsVAve 300.00 107 8567 . 2004 1029.412 96
%4 of acounyalated insesdmund g Fived D&M 2005 1205.652 112
. 2006 1332.353 i29]:
- (¢) Transmission $'mmbte : 2007 1558.824 145
Year Smilioa  *ilnvst 0.01 $aitkion 2008 173529 is2
11 1558 30.00 - 1.3¢ 1.30* 1567 2005 §811.765 178
1n 1959 12000 1.2 1.23* 290 - 2010 ;2088215 P19
13 2000 D0 660 P3¢ 3960 2011 2264.706 fean
15 2001 2000] ¢ 100 111+ 1661 2012 2441176 Cn
© TotabAve 300l ¢ iR $9.13 : 2013 2617.647 24
B 4 of sovumutsted investment for Fixed Q&M : - 2014 2734118 260
: : : 015] . 2970.588 277
N : 2016] - 3147089 %
: (d) Market Prices glven (for ROR caloulation): | ) 2017 . 338y - 309
\g % s $mmBru Rpv8800kcal 2008] - 3300.000 oo
B 1 Wholesale price:} 2800 ] 229.17778] i ’ " Hereafler 1.000)%fyear up
: _ A : © Pakless]  in 2018‘ 423609

e Summaoiy Cost Results

" Casfield  Trsnsmisslon ¢ Tota

- _NPV in 1997 L AWelibead
Capital Cosi * USSmittion na
Fied O&M  USSmilffion ne

Vadable  US$midtioa . na

“. Total (NFV) US$nilfon . pal
Overzli Costto Gas  $'mmBtufgas) 1200
a18800keal Rp'm3 L

193183 T 230419 © 423,503
T 16141 . 20202 36,343
0.265 2680, 28519
J20959% . 831N 462 855
0ms . . 0.9%2 204
.88 8 1)

* RORs based on the given market price

ROR Overalt= | ' 1i16%)  Payback=[ " 9.053yrs)

Peak 1o Ave ratio= I 1.30 I o



Table 3-4-4 South Sumatea Interconnect Cest Estimation

A. Geoeral Assumptions: . : .
Starting Year={ - 1997 - Discount Rate= 1200%: Gas Calurific Value: 112 03e2C

Project Period {mas MY 32uas . Lifeof Fatitin = 30w . BB0] ket m3
Finot Year= 2028 -8 gastemp. degC= 17 34,920 mmBru mmen
Operation stapl ~ Farex RupichUSS: 2330 T 10T mwmBilu emscl

B._ Technical Assumptions

Feom: Grisik Lemth 1R3 km max press l §§$ﬁll
To: Pagor Deva Major Sire Hinch Truns. Cost: 133,00 Smitlion
Entemded copacinys " 173 iemeltd T unit et 7 Sihbie
B estarent & Operation PMans
tad & (b ore For reference only. ) (&) Gas Transmisdon Flan
{a) ‘ Webhead Gas I‘n'w:l l.SOOIS mmiie Year  owncavesr O awnschd
‘ - 197 D00
th) Gas Ficld dummy} VariaHe O M) Sohage Valeo (T3 e
Your Tnvestenend Freed Q&M £ mibia in 2% b 0.001
of nvestneo Ermallion *g lmst, 000 Smillion 2001 0.0y
t 2000 16 1.5¢] 1.50¢ 0.07 S0 0.00
b . 2002 . 0.00
3 Do 2003 0.00]
“TotatAve - - 10O 1.50 [T ey 2004 0.00
* ¢ of apcumulated investment br Fixed O8M 2005, .00
) 2006 0.00
(<} Transmission ; $'mmBiu i 2007 0.00
. Year § aillion Ya Invst. ¢01 $millicn 2008 154.535 14
1 2008 - 1900 120 1.20° 23} 2009 305.09 29
1n 2006 _ 5000 12 1204 1333 2010 46363 3
13 2007 ) 5500 - 100 1LY 1650 -wn _618.18 58
Ed 008 20000 090 1.02% 667 2012 17273 n
. TolaAve . 13500 1.07)° 3333 013 521.27 35
H * 4 of icumulated ipvestment for Fowd O8N ! 2014 1081 .32 B 1)}
2015 1236.36 N ] ]
o T : ‘ : 2016 139951 129
7 (d) Market Prices given (for ROR calaudation): ‘ o w017 144545 - S IT
. SmmBry  RpAESIOkcal : 2018 1700.00 s _ %
Wholesale price:{ 7200 | 180.53568) ‘ Heseabies| 7 - 1.000) Zoryear up -
. ' © Puklesd _Tf?ﬁl_s‘l 1099

. . . . ) Peak 10 Ave mtm=L 110 - |
C, Summary Cost Resulls . ' D f o
" _MPV in 1997 © AVEbesd - . Casfietd Transmisslon :  Total

Cepital Cost USEmillion -~ e’ - 0634 - 39616 40230
FaedOZM  USSmillen - ‘m © 0076 3352 ;]
Veristle  UStmiltion 0018 0.1 S 0815

: Total (NPV)  USSmilion . ns : 0784 43709 44493
Oversll Cost to Gas . S'mmBiufgu} 1500 ° 7 ool . 0.590 . ORA0D -
212800k cal Rp'md B N - 48 e

RORs Based on Given Marke( P

4¢3 C .
ROR Oversll={ 1360%]  Payback=] 7437y



Table 3-4-5 Natuna (» Batar via Pipeline

An imaginan cese: extension from Patam only

A. Geneea] Assumptions: ]
) Starting Year= 1997 Discount Rate= [ 13007y | Gas Calurific Vatue: ntPTEyC
Project Peslod {max 34)- Sy Lefe o Facitiy Tins . 300 00l md
Furnl Year= 2030 Sid. gas temp. degC- 21 ) 1921 [mmBla wm an
. Forex: Rupizh US$ R X5 *ﬁm?ﬁ‘ﬂmmmu sl
B._Tecknical Assumptichs ' -
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Tabk 3-1-6 LNG Cost Estimation
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3.5 Urban Gas Prices and Pricing Policy Considerations

3.5.1 Urban Gas Prices

Indonesian ¢conomy has kept steady growth thesc 10 years and the growth has been
accelerated after 1985, Accordingly, the income level of the people has also increased

as well as affordability for energy bills. Compared to the income increase, cnergy
price refatively stayed lower. - Lo

LN,
sy

Table 3-5-1 Economic Growth and Eunergy Pl'ices.

\l an Anuwual groath vate(s)

. 1aso | 1983 | 1990 | 1993 {35 solso 83]oa 90 93 83

Avtutbo tRo-1) | 143] aso| s3o| wze|riief oo el 3

e ey | 5] 220] z3s) 3so|37.4| 1.3f15.3] &9

Presiva gasolfne (Rp/1) | 220] s10| 4so| 700| t4.9| o.5{15.9] s.0

LPG (Rp/kg) 268 370¢| 400] 50| E.6f 1.6] 23,3} 9.2

Natural gas (Rp/n3) s5f 190 230] 300| 28 1] 3.9] 9.3 5.9

Noainal GBP aotes vsn | 78| 87| 10s]" ras| 22| 4.0l 11.0] 5.6

Population (willion) 51| 16| 178} 7| 17| ae| fa| nq

¢DP/capita (us s/eapiea] 517| s30| ses| 75| o.s| 2.3] e a0

note:Prices aré In nominal teras,
¢ source: World Bank, PGN '

e As to the gas pricing, PGN got authorization of new' gas tanifl structure in October 1996.
g " Gas tariff was not changed for 5 years since 1991, © The new tariff table by Branch is as

follows:
" Table 3-5-2 New Tariff Structure of PGN approvcd as of Octaber 1996
EJ Geﬂeral T artft

Medan 8.
| Jakarta |+ 300 . +23.3%
Bogor 300 | +233%
Surabaya 300 +11.7%
225 +33.3% -

| Cirebon

‘Q Coniract Tarift

F Branch keal to: VewTaan (Rpfm’) O T Change

e VRO [ R R {Rpfm’) L (VS.KD)

Medan 350 2340 lln—lldx(l+g)" 320 + 94%.

) : | Jakartla 8,800 330 315 iin=Hdx{l+g)" {: 265 +24.5%
& _ < | Bogor 8,800 330 ~315 Hn=l dx(Hg)" . 205 +24.5%
- ﬁ Surabaya S 100 335 320 Hnw dx(1+g)" [ 265 |  +26.4%.
‘ " | Cirebon = |- 7,000 | Contract TaniY: 265 Rp/m o ' -210_ +26.2%

Small industry : 160 Rpfm’ ' '

note: 1. K1 is applicd to commecsial and industrial customers who consume from 1,000m* 1o 300, OOOm pu rocath,
2. K2 is appticd to commercial and induslrial customers who consume from 300,000m 4o 3,600,000m’ per month.
3. K3 is appliod to commercial and industrial customees who consume more than 5,000,000m® pes month
4. In e formula of K3, “EId” represents the hasic price, g™ represents escalation rate set by acgotiation,
“n" tepreseals the number of years. i



The increase of general tariff; mainly applied to residential and small commercial and
- sma!l industrial customers; ranges from 8% lo 33%. In the residential gas market,
natural gas will face scvere competition against LPG. - As a result of tariff increase this
time, price competitiveness of natural gas against LPG has weakened a little, but still
has an advanltage.

“The contract tarifY, mainly applied to large commercial and industrial customers, was split
into 3 categorics by consumption volume.  Parliculadly, it is characteristic that K3, which

‘can be set mlhout authorization, was newly introduced in the tatiff menu.  PGN and .

- customers can set the price by negotiation.  Flexible pricing is required for large industrial
customers, because the distribution cost to such kind of customers varies greatly depending
- on the usage conditions such as daily load factor, scasonal fluctuation etc., as well as net-

© back valucs K3 meets this needs. This enables PGN to acquire potential customers '

which consumcs more than 5 million cubic meters per month sirategically.

IIonCVcr from the standpoint bf govenmienl it has to be considered if the customérs
have bargammg power against gas compamcs if too much bargaining for large
: customers may affect captive customers.
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4, Corporate Situation of PGN
4.1 Corporate Status of PGN
4.1.1 Ristory of Gas Distribution

Since 1863 when colonial Dutch starled gas distribution, the gas was manufactured by
coke oven and oil cracking and was distributed to wealthy residential customers in eight -
major cilies. Afler independence, the Indonesian Government took ‘ever this business.
In 1958 Perusahaan Gas Negara(PGN) was established as a state owned enterprise. In
1974 natural gas distsibution started in Cirebon ( 200k east of Jakarta). In 1976 a
280 km transmission pipeline from Cilamaya to Cilegon (west eiid of Jawa Island) was
completed. Afler completion the pipeline's neighboring area (including Jakarta and
Bogor) was converted from manufactured gas to natural gas. In Medan(north of Sumatra
istand) natural gas distribution was also slarted by using natural gas from neighboring
gas well.  In 1993 natural gas distribution started in Surabaya. In the other three cities -
(Bandung, Semarang and Ujung Pandang) LPG is distributed now. The PGN has
traditional know)edge of gas dislribution to small customers. ' '

" PGN has been expanding natural gas salc to industrial market based on a. fcasnbnllty

study funded by the World Bank in §984. On the other hand, the gas sale to residentiat
and commercial market has not been aclive, bccausc the cost 10 dlstnbute gas to them is
deemed high. - o -

fi 1.2 Corporéte Stalus: ‘

- In 1965 PGN (Pemsahaan Gas Ncgara) was estabhshed as a slate owned gas dlslnbulmn

company In 1976 PGN fell under the jurisdiction of MiGAS(Dnrectoratc Gcncra! of

_ Gil and Gas) and strengthened its refationship with Pertamina. In 1984 PGN's: status

was changed from Perusahaan Gas Negara to Perum Gas Negara by Government

'Regulauon No. 27, in order to corporatize the entity. In 1992, by Decree No.785 of

Ministry of Mines and Encrgy, Govemmen! vested PGN with the additional
responsibility to undertake natural gas transmission for domestic needs. In 1994, by

‘Government Regulation No. 37, the legal status of the state gas public corporalidn was
- converted to that of himited liability state owned company (PERSERO) ie; PT

PGN{PERSERO) to enhance the emmency and rc,hablhly of the gas supply opcrahon
and management.

As the resull of commcrcmhzauon of the entify, PGN has been obtammg options to
diversify its business. . : : ‘



4.2 Status of Operation
Highlights of the PGN are shown below.

Table 4-2-1 Ilighlights of PGN

Business Territories: 8 Cities
_ {(Jawa)lakarta, Bogor, Bandung, Cirebon, Semarang, Surabaya
 (Sumatra) Medan - (Sulawesi) Ujung Pandang

Financial Data as of Fiscal Year 1996

Gas Sales Revenue
Profit Afer Tax -
+ Paid up Capital

444,869 million Rupiah
91,160 million Rupiah
200 miltion Rupiah

Number of Customers and Sales Volume: (as of 1994)

No. of customers | Gas'sales volume
~ |(as'of March 1997)| . (as of 1995)
| , ~ (MMSCED) o)
- Resudential. - 42,805 E LY ’ Ly
Commercial; L3y 1 - 13- 1
Industrial: 600 - 117 - 974
Tofal.™ 44716 120 100
Gas Sales Volume: ~* Distribution : 120 MMSCFD -~
(as of 1995) ' I‘ransmlssnon(PLN etc) - 68 MMSCFD
Total @ - 188 MMSCFD
Pupclme Lcngth(as of 1995): ! : : 1 408 km

Number of Employces(as of 1995). -+ 11323

History of Gas Conversion

1974 NG conversion in Cirebon

~1978-79 ‘NG conversion in Jakarta
1980 NG conversion in Bogos

~ 1985-86 - NG conversion in Medan

1993 - . NG conversion in Surabaya -

11988-90 LPG conversion in Bandung, Semarang, and Ujuug Pandang : -

| 'Source PN

- The gas salcs revenue is 444 869 mllhon Ruplah (aboul 9 biflion yen). -The profit after
tax is 91,160 million Rupiah { 20% of the gas revenue), which seems to be a quite high
rate. - The number of customers is 45 thousand, amongst which residential customers

~are the most.  However industrial usage is the most based on the sales volume.




PGN has a scenario of its fiture operation as shown below.

Table 4-2—% Scenario of Future Operation

Short Term(1993/1598) :
*Construction of total 1,490 ki pipetines:

:gs. Asamera - Duri - Batam island

Palembang - Cilegon

‘Sengkang - Ujung Pandaing

Mediuvm Term{1998/2003)
*Construction of total 1,493 ki pipelines: -
Cilegon - Jakarta
Cilebon - Surabaya
“Arun - Duri

Long Term(20€3/2608)
*Construction of total 3,177 km pipelines:
Arun - Natuna (via Malaysia)
Bontang - Natuna
S | Natuna - Brunei
§ : Brunei - Bontang .
’ ' *The other plans'to construct 1,266 km of pipelines
~ -Natuna - Pontianak
. ‘Pontianak - Semarang '

. Source :PGN



4.3 Organization of PGN

The current organization of PGN is shown in Fig. 4-3-1.  Under the President Director
PGN has four Directors supervising 11, divisions; two centers; twe projects; and an
internal supesvision (all in the head office); and eight regienal branches.

Fig. 4-3-1 PGN Organization Chart as of Oct. 1996

Internal Supervision

Human Resource Div.

Director of
" |General Affairs _ Log]m"; Div.

| Legal & Public Refations Div.

" Services Div.

Director of Accounling Div.

. [Finance Treasury Div.

Budget Div. -

) Distnibution Proj. Y -
President Director i . .

Eight Branches -

Transmission Proj.

—

Occupation Safety Div. .

Director of S
Gas Supply & Operation Div.:

Operation

Constritction Div.

Marketing Div.
Director of -
Development - |Planaing Div.
| Expert Div.

I New Business Development & Information Center
Source.PGN - .
. , Education & Training Center




PGN has a scenario to restructure its organization accordmg to the procedurc of plans in
Table 4-2:2. : : .

After completion of Asamera-Duri-Batam transmission pipeline and South Sumatra-
West Jawa transmission pipeline, operation companies are established as  subsidiaries
of PGN.

PGN itself may become a holding company as a statec owned company. = Transmission
and distribution companies including current PGN business entity become subsidiaries

under this holding company.

The holding company has options to establish energy related business entities mcludmg
cogeneration, bio-gas and gas distribution to newly developed estates.

In order to realize this scenario recruiting additional employees as well as shifling

personnel among PGN group companies will be nécessary.

* The organization of Jakarta Branch is shown in Fig. 4-3-2;

Flg 4-3-2 Organuatton Chart in PGN Jakarta Branch
- ‘as of Oct 1996

.O peration Development I 1 9
SectionI73| L _[ piswibution 1 | 53
Y -(;l;-:a::;:m : Development 11 ‘19
PR Sectionll 71 L_{ pispibution It © 51
eneral -. 4 : .
'Manager;' : o SRR _
Jakarta Branch [~ —1 S Planning ’ 15
278 | ' _.
T;; h::::fl Construction 20
50 oy
'Intémal ' Distribution control & Safety 1 4
Auditor - ' -
Administrati Personnel and Welfare . 3 4
ministration - :
Section Treasury and Accounting = 2 5
82 ) .
General Affair 22
Source :PGN Sailad e



Under the General Manager ‘# has -four sections and a internal audit unit. = The

“operation is divided into two, based on the operation arcas, which are west and east.
The number of employees in development sections seems to be small compared to that
of developed countries.

Table 4-3-1 shows the allocation of personnel in branches with age distribution, as well
as giving educational break-downs. There s¢eins to be a generation gap because of the
lack of employces aged between 35 and 45 years old. All of the managemént members
appear to have a broad knowledge of the natural gas industry and the ability to’ think
critically and creatively, and have the ability to expand urban gas business. :

Table 4-3-1  Allocation of Personnel, Age and Education

- As of Oct 1995

1. Office| Jakarta| Medan | Bogor BandunJ Circhod SemaranFSurabaya U Pandarigl  Total

Totl© 1376 j284 3o lhoa hos | 85 ] sol160 | 26 h, 322
Age _ '
<0 | 3 el o] o] o 0 0 4 0 7
225 |rzz2| oty 3 o 2 2 o |13 | o 53
23 | 85} se| 30f 8| o 6 | s 6. 1| 200
awss leiel e 33 sl 3 |1y 4| 24 s 284
3640 | 52{ 34| 16| 18[10 [18 | 1 |14 1] 189
N5 s] 49| 10| 15| zolzs | 4 |i21 5 | 157
4650 | 40] a2| 8| 14| 48| 18] 17| 38 7° 23"
sise | 36| 28] 26| 17| zal 10] 19| 89} 7| zos
>56 18 ol 4| 1 1 ol o | 1] o 25
Education Background
| Masier * Diploma  Bachelor  Senior Migh  Junior High  Elementasy Tolal
T 152 . 64 447 376 263 1,323

Source -PGN

@



4.4 Financial and Budget Sitiation

From ‘the view point of fitiancial and budget situation of PGN, it is now rapidly
changing compaiy by aggressively capitalizing transmission pipelines.  Itis on the way
to construct its own transmission pipelines in Asamera-Duri and South Sumatra-West
Jawa, which are part of the Trans-Indonesia Pipelines. Asamera-Duri line is planned
to reach Batam Island which will be an opportunily of acquiring a new indusirial gas
demand. Further in the future the pipeline is expected to be connecied to Natuna
Island opening a way to PGN to sccure a big source of gas for the future demand.  The
South Sumatra-West Jawa line is to transmit new source of gas to the Jakarta area from
2000 to 2008. PGN is actively financing for the investment with the help of - World
Bank, ADB, EIB, and JEXIM as well as domestic financial sources by MTN(Mcdium '
Term Notes) in 1997, In PGN’s long term financial plan, overseas steategic partnees
who will invest in the convertible bonds of 100 millions US dollars are being sought.

" This situation is clearly seen in the financial ratios based on 1993-1997 as showa in

Table 4-4-1. -
Table 4-4-1 Financial Ratios of PGN
1993 1994] 1995 . 1996 1997
ROE*| U 23%|29%| 32%|  29%
|Operating proﬁtllotal sa!cs 40%] 35%|  30%| - 26%|  25%
Cost of goods sold/total sales C40%] - A7%| . 53%|  58%| 61%
. |Operating expensesftotal sales 20%]. 18%| 17%| . E7%| | 13%
Profit before tax/total sales 40%]|: " 33%| - 30%|  28%|  23%|
Profit after tax/total sales 25%| 20% 2%  20%|  17%
* |Annual sates 27%| - 41%| 26%|  38%
-~ |growth Rate L ' 5 )
~ [Sustainable growth rate*2 R 13%] . - 21% 8% 39%
Debiequity ratio - 70% 80% 79%F 117%|  247%
Tolal assets turnover*3 1 132%]|  154%|  154%|  117%
Self-financing ratio*4 120%| - 79%| 109% 48% 13%

*2=Growth Rate of Equity
*3=Total Sales/Average Total Assets

*4=Total cash from operatmn!lotal cash for investment

*| =After Tax Profit/Average Equity

Estimated by JICA Team from the annual report 1995 and the bndgel 1 997 of PGN

Source: PGN




From the figures we see that Sales Growth Ratio overshoots Sustainable Growth Ratio,
which together with the decline of Total assets Turn Over in 1997, results in dramatic
growth of Debt/Equity Ratio in these years. PGN is expected to finance net of 89,194
millions of Rp, which is cquivalent.to 37 mitlions of dollars in 1996 and 700,990
million Rp, which is equivalent to US $ 298 millions (2350Rp/$) through The World
Bank, ADB, EiB and JEXJIM, and with MTN.

‘ ._'l‘hi‘s.d.ramalic change will give PGN a profo_uﬁd impact on the status as natural gas
distributor in Indonesia-and those projects are critically important for them 1o succeed in

- the future. For the gas supplied from South Sumatra to Jakarta Area (?SGMMSCPD) '

" PGN are expecting mainly industrial demand.

This sludy will be showing the f_easmlhly of distributing gas to the residential and
conunercial sectors to enable PGN to have strategic views for developing additional
 demand of natural gas in the Jakartta area.

Because ROE has been stabte all these years, we see proﬁ!abilityQ However, Operating
. Profit/Total Sales are declining these years, because Cost of Goods Sotd/Total Sales has
_been :increasing. Behind this figures, we see the price ‘of gas purchased from

“Pertamina arc contracted to increase in the course of the volume increase of gas -
- purchased. ~ PGN has been decreasing Operating Fxpensesf]‘ olal Sales but it has not

been catching the increase of Cost of Goods Sold.

“When interésts of loans that PGN borrowed these years (it will be 6apitali7ed 'in a: fé\\} |

years) will be counled as cost, profi itabilily may decline. Cost of gas per volume would
“be expected’ o Lccp growmg to compcnsatc the capltal ep.p\,ndllures of transmission
- lines.

“Again it is shomng how 1mporlanl 1t is for PGN to secure the fcasxblhly for lhe future’

“demand increase of gas. ' It is: also quite important for PGN to accelerate the

dcvclopmcnt of new demand around Jakarta atea in the course of the devclopmeut of

new gas source to pay for the interests of loans PGN is financing now.




¥

Table 4-4-2 Tncome Statements of PGN -

(376) ;-'

Income Statements (millien
Rp)
: Budget
1993 1994 1995 1996 1997
Income from basic business , L _
Gas sales 192,1321 244,049| 342,802 436,384| 600,461
Pipeline fransmission 4,141 5,518 9421 8,485 11,474
- Deductible (60 (119 o 0 0
Total ~ 196,213] 249,449] 352,215 444,869| 611,935
Cost of Goods Sold - _ :
(Gas Purchased 81,791] - 121,680] 190,338 264,854| 367,737
Gas Lost 3,000 @728 @,166) (1902)] 7316
Total - 78,700] 116,952] 186,171| 256,952 375,053
Operating expenses ' L '
Distribution expenses 11,128] 16,949 i 20,244] 23,488 26,292
Administrative cxpenses | 11.046; 8,988 - 11,908 19,033] 21,298
Marketing expenses 2,333 3264] - 4653 7232 7,757
Overhead expenses 15,196] . 16,908] 23,579 24,426 26,383
Total 39,703 46,108 - 60,384] 74,179 81,730
{Operating profit © 77,810 86,388| 105,659] 113,738 155,1524.
Profit & loss from other operatlon - Z ' i e
Income for installation 209 3271 . 425 415| . 427
Expense for installation (UL 9] @32y 410
Total - - 12710 136l re2f s 51
Profit & Loss from other aclivities o L ; : o
* Income from other activities 17,283 13,963] 17,437 27,2281 21,594
i Expense from other aclivilies (16 597) (17,876) (18,558} (17,285) (37,907
* frotal 686} :(3,913) . (1,121) 9,943 (16,313)]
~ [Profit befote tax - 78,623|  82,611| 104,640| 123,686] 138,890
Tax .29.809] - 33,009] 31,030 32,526] 36,396
After tax profit 48,813] 49,603] 73,610 91,160 102,494

Source:PGN




Table 4-4:-3 Balance Sheets of PGN

Balance Sheets

(million
Rp)
7 Budget
(Assels) 1993 1994 1995 1996 | - 1997
Current assets ' '
~ Cash 751 153 670 . . T2 72
- Bank accounts 22,891 27.850] 38932 3,867 21,435
- Securitics- _ 83,000 94,100; 111,000 101,000/ 140,000
Account receivable 19,939 26,386; 35,277 40,873 71,326
- Other receivable - 1,871 2,708 2,357 2,640 1,740
Prepaid expenses 3830 23131 | 5,181 16,309] = 16,324
- Inventories : | 224451  48.623| © 50,486] 49,146] 56,517
Prepaid expenses . 121 83 = 95 95 - 95
" Income receivable - 1,316] - 921 763 . 762 762
- Total current assets - | 156,164; 203.138] 244,760| - 214,764| 308,271
_ Fixed assets _ 1 B L - |
Land ' 24,1221 24271 24205 23,944] 24452
Buildings, oflices 13,381 - 16,679 193621 25879 38,251
Cars, vehicles ' 3,405 3840 4,199 3,872 4415
_ Qas facilities L 120,708 142,811 177,271} 206,242 277,814
_ Office cquipment - 5483 8973 - 9563 9,18t 10,747
N ‘Other inventories B 6,652| - 9,859 11,4521 :8,753] 11,081f
Gross fixedassetls . 1 173671] 206434 246,054 277.871] 366,760]
~ Accumulated depreciation (50,749) (64,054)] - (80,417)] (91,545) (llO,SOl)I
Net fixedassets . . | 122922{ 142380 165,637] 186,326/ 255959
Construction in'progress - 11,234] 11,094} 25,147 170,205] 766,785
' Total fixed assets =~ “134,156]  153474] © 190,784 356,531 1,022,744
Olher assels ' ' -
Deferred charges -54,370] 56,673 64,0271 79,055 109,777
- Others _ - 83 -5 6 1,983 1,983
 Totat other assets .~ 54,453 56,678 64,033 81,038 111,760
‘Total assels x 344,773 413,290 499,577 652,333 1,442,775
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as

(million Rp)

35957

(Liabilities & Equity) Budget
Current Liabilities 1993 1994 1995 | 1996 1997
Account payable 14,510  24,143]  36,270] 36,270] 36,270
Tax payable 5,982 4455 4,109 0 0
Other payable 21,934 26325 21,192( 30,845 22279
Accrued expenses 842 1,339 12,009 2,009 2,009
Prepaid income _ 27 37 -39 69 69
- Development fund payable 21,088 24,407 24,301 7,494 11,108
1.ong term debt within a year 6,411 8,645 15536 15,535 15,536
Tolal current liabilities 70,793 89,351 103,955 - 92,2221 87271
_ Long term liabilities ' _
FromWB 50,764] 72,861 97,614] 127,166 151,449
From JEXIM 11,444 9918  8,392] - 37,761 247,803
From ADB 0 P 0] 31,662 250,767
From EIB 0 o o sen| 12917
By MTN 0 0 ol . o] 124,000
Development fund of 0 0| - 47,065
Total long termi liabilitics 62,208 82,779| 106,006 249,265 939,147
Othet liabilities - : N | o
Customer deposits '~ 444 483 523 350 395
Social fund 8,479 11,013 10,493 10,493| 0
Total other liabilities 8922 11,496] 11,016/ 10,843 . 395
Equily & reserves - e L b
_Paid in capita} . 44,000] 44,000 44,000 ° 200,000/ 200,000]
Fund for PGN: 165,725]  79,113| 89,868 8598 41,542
‘Donated capital 23433 25526 27298 - 0l ‘0
Total equity +133,159] .148.639] 161,165| : 208,598 . 241,542]:
Total reserves . . 20,964] 31,423 43 .824) 35,751 71,926
Profit loss for current year 48,813]  49,603] 73,611 - 55,654] 102,494
Total equily and reserves 202,936] 229,664 278,600 300,003 415,962
Total liabilities and equities 344,860 413,290] 499,577 652,333}:1,442,775

Source:PGN
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Table 4-4-4 Cash Flow Statements of PGN

Cash Flow Statement

Estimated

- Source:PGN .

4-12

Budget
1993 1994 1995 1996 1997
- [Cash flow from operational activities: _ :
Profit 5 48,813 49,6031 73611] 91,160 102494
Adjustment for: .

: Depreciation & amortization 20,494 21,742 16,363 11,128 28,102
Long term éxpenditures paid : 1 (37,824)
Others (10,447 (37,286) (23,321)] (10,092)| 885

“|Total cash from operating activities 58.861 34,058 - 66,653} 92,196 93,657 .

Cash for investment; ' _
Additional for fixed assets - (27,543)]  (32,624)| (53,673)| (176,875)] (685,469)
Others (8,11D[ (10,730 (7.359)] - (17,005)] (42,027)
Total cash for investment  (45,654) .(43,363)| (61,0627)] (193,880) (727,496)
- {Cash flow from fund aclivitics: . ' :
Bank Loans . 9462 22,187 24,753 :

. WB L 25,5521 24,283
ADB ' 31,662] 219,105
BB s 5,611 123,560

~JEXIM (1,526)] 1 (1,526)]  (1,526)] ~ 29,369] 210,042|:
~ MIN _ | - 0[ 124,000f
- PGN gas depesits 279 S 40/ . 40 45
Payment for employees A (5,874)] - (7,228)]  (7,440) - (17,922)

' Payment for small business fund - C(2,109)] 144D (2,480)| (2,735}

Payinent for social fund el o (3,000 (10,493)) -
~_Payment for dividend | : : L {5,565)
| Payment for general reserves. . | (2640 (1,744)] 0 0

- Receiving governnient fund for project |  8,438] ~ 13,388] 10,755 32',‘:74“41
Receive for donated capital ' 4811 2,093 1,772

- Others _ 3 (36,173)] (9,317

Total cash flow for fund activities . 10,840 - 24,767 = 22,8731 56,021} 687,947
Additional cash for this year 24,047] - 15,462 28.498| (45,662) - 56,568
Cash from other aclivities ' » _ 2,460]
~ |Beginning cash of this year - - 82,5941 106,641 122,103] . 150,601 104,939
Ending cash of this year 106,6411 122,103] '150,601| - 104,939) 161,507

e
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4.5 Human Resource Development
Table 4-5-1 shows the trainitig programs in 1996

Tabte 4-5-1 lrammg Program inl1996

o R

No. Title of Training ‘ No. No. Total
Courses; Participants | Period
A Training and Employce AfTairs 7 - 105 11 weeks
B Marketing ' 7 - 70 10 weeks
C Technical 9 140 | 15 wecks
D Fconomical 7 110 8 weeks
E  Computer 5 55 | 4 vveeks
F - Management 6 g0 - 4 weeks
G- Audit 6 55 5 weeks
H Legal and Public Relations 10 28 8 weeks
I Logistic 4 40 | 8 wecks
J General 8 165 | 20 weeks
{Overseas Training) _ s
I Gas Strategic Business Planning 1 10 |4 weeks USA
"2 Gas Trans Pipeline Construction. 1 -5 4 weeks  Canada/UK
- -1 3 Gas Project Management | 10 4 weeks - Australia -
g |4 GasContract 5 T10 7 | 4 weeks ‘Malaysia
(Study in University) . S
1 Master Degree t S8 | 1Syears UK
2 : Master Degree 1 25 2 years Jakarla
'3 ' Diploma R 50 '] 1 year CEPU
" Grand Total - 76° S '

1976

- Source:PGN

More than 70% of the over thirteen hundred employees have ‘chances te participate in

- training programs. The programs cover almost a full range of subjects related to gas
distribution business. The instructors of the training program are not only {rom PGN
but also outside organizations including CEPU, [Uand language schoals. '

: Ho“ever the parlwipants are all PGN employecs. I’rograms for the contractors are not

offered. - There does not seemt to be enough training programs for gas utilization and

§, : gas appliances, and -gas safety. There is no afliliation and tie-up “with gas
’ manufaciurers and makers. ‘ T '
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46 Technology Status and J ICA Team's Technology Transfer

PGN has relatively high standard of technolegy.  The engineers are well educated and
are keen to adapt advanced technologies from abroad. - Engincers frem Britain are
stationed at PGN to do a wide range of consultation including introduction of new
technologies and technical slandards.  However indoor piping for high-rise building
and safety standards for mshllmg gas appliances and ducting their flue gas ~ are not
1 em}ugh -

&

. Foll_owmgs are lhe_téchnoldgiés which are insufﬁcient and expected to be introduced.

‘ (l)Dlslnbulton area
1) Indoor piping matcnals (ﬂexnblc pipes and i'tlmgs)
* 2) Pipe installation standards for high rise buildings
3) SCADA(Supervisory Control-And Data Acquisition) systemn

(2) Gas utilization area
1) Sales know-how of residential and commcrcml gas apphances ‘
2) Technologies for large commcma! gas appliances (gas absorption chillers etc. )
- 3) chhnologlcs for industrial gas apphanccs (cogencrailon etc.)y

(3)Gas safcty arca

1) Technical standards for mstallallon of gas appllances and duclmg flue gas _ @
2) Intelligent gas meters : : o
3) Safety standards for new gas apphances

In the future it seems to be cxpecled to cslabhsh an association 1o quahfy new gas .
appliances to bc marketed in.
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