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PREFACE

In rcsponse to a request from the Governmient of the Republic of
Indonesia, the Government of Japan decided to conduct the Study on
Master Plan of Urban Gas Development in the Republic of Indonesia, and
entrusted the study to Japan International Cooperation Agency (JICA).

JICA sent a Study team, led by Mr. Hiroki Okimi of Osaka Gas Co.; | td‘ :

and constituted by members of Osaka Gas Co.,’Lid. and The ]!l%llllllc of -
‘Energy Economics, Japan, to the Republic of lndoncsn four times from

July 1996 to July 1997.

The team held discussions with the officials concerned of the Government
of the Republic of Indonesia, and conducted related field surveys. Afler .
returning to Japan, the team conduc[cd further studies and compiled the
final resu!ts in lhIS leport : :

I hope this report will contribute to urban gas dcv:clopmcnl in the

" Republic of Indonesia and to the enhancement of friendly rchtlons belwcen :

our two countrics.

[ w:sh (o express my sincere appreciation fo the officials concemcd of the

5 Govemment of the Republlc of lndonesm for thclr closc cooperallon
" lhroughout lhe sludy ' S

* August 19?7

// e */‘7‘*- .
Ntz ST gl
Kimio Fujita
- President : :
- Japan International Cooperation Agency



August 1997

Mr. Kimio Fujita

President

Japan International Cooperation Agency
Tokyo, Japan

© Dear Mr. Fujita;

Letter of Transmitial

We are pleased to submit to you the report of the Study on Master Plan of Urban Gas
Developnient in the Republic of Indonesia.. The report reflects the advice and
- suggestions of the authoritics concemned of the Government of Japan and your Agency
as well as containing the formulation of the above mentioned Plan, the results of the

- feasibility studies and recommendations. Also reflected- are the comments of the

officials of the Ministry of Mines and Energy (MME), the Gerieral Directorate of Oil
- and Gas (MIGAS), the Bureau’ of National Development Planning (BAPPENAS) and
PT. Perusahaan Gas Negara (Persero) (“PGN™) of the Republic of Indonesia, through

-+ the discussions in the Steering Committee and the Counterpart Team meetings for this

Study held in Jakarta from time to time in the study period.

This report presents the potential viabifity of the urban gas development for residential
and commerciat customers smaller than the large industrial customers currently seeved

in the Jakarta arca. = The prerequisite for this viability, however, are the improved tarift

system and other regulatory arrangements that facilitate the recovery of investment and
“the p'trltmpauon by privaie sector entities and financiers. The Govemmenl of Indoncsm
: airaad) recognwcs such neccssﬂy 1hmugh dlscus<101|s

ln view of unpo‘rlancc of thc natural gas mfrastruclurt; in the Lmetropdlitan areas ‘of

Indonesia and the expected net benefit of such infrastructure as are shown in the report
we ftCOI’IlIl’IEl]d that such rt,gu!alory changcs bc mtroduccd as a lop prlonly m thc
'couniry , :

We wish (o take this opportunity to express our sincere gratitude to your Agency, the
Ministry of Foreign Affairs and the Ministry of International Trade and Industry. We
- also wish to express our deepest gratitude 1o PGN and the authoritative government
agencies concerned ‘of the Republic of Indonesia for the close ceoperation and
- assistance {,\lcndcd to us durmg lhc period. '

Vcry truly yours

lhrokl O!-.um

: * Team Lcader
“The Slud} on M"iS{CI’ Plan of Urban Gas Development
- “inthe Republic of [ndonesia.
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Mcal
MIGAS

Acronyms and Abbreviations

Absorption; absorption chiller(s)

air-conditioning, air-conditione(s)

the Asian Developnent Bank

average incremental cost

Anterican National Standards Institute

American Petroleum Institufc

Board of Environment Effect Controf, RI

the Bureau of National Devélopment Planaing, Ri :

a pressure uml 1 bar=100 kP {kito-Pascal})=0.987 atm=1.0197 kg/cm’=10206 mmll,()
barrel(s) ol equivalent; 1 bl=0.159 k3, 1 bloc % 0.1470e 5 5.836 nimBiu
Bumi Serpong Damai, (peacelul Scepong land), an cstale in Tangcrang
Bogor-Tangeraug Bekasi

~ British thermal unit. 1 Bto is equivalent to 0252 keat or 1.0551 kl amBty = million
Biu

Celsius;  conversion: C=(F-32)*5/9

chloro-fluoro-carbons

compressed natural gas

coefficient of petformance (vmual efficiency in air- condlllomng)

degree(s)

D.K.1, Jakarla; the capital district of indonesia

Durbin-Walson ratio; an index o test the independedce of errors in a regression
model including time-Jag variables; DW=2 meaning perfect mdepcndcnce '
electric heat pump {compared to GHP)

the European Investiment Bank

¢conomic internal rate of refurn

Fahrenheit;  conversion: F=C?9/5432

financial internal rate of return

ihe Association of Indonesia Motor Vehicle lndustnes

geoss domestic product _ v :

© gas (englne) héat pump

the Governmeni of Indon esia

. gross regional and domestic product

gross cegional product
gas lurbine

2 h)dm—chloro-ﬂuorocarbons

house regulator

internal fate of return : :

International Finance Corporation (a subsnd:ary of the World Bank)

the International Monetary Fuad

independent power producer

Japanese Export and Impodt Bank

the Japan International Cooperation Agency

Jabotabek Metropolitan Development Plan
Jakarta-Bogor-Tangerang-Bekast metropolitan area mtegratcd
Jakarta-Tangerang- Iekasi metropolilan arca

Kabupaten, or prefeciure ‘- :

lower heating value, lower calorific value, =net heating value (cf. gross Ly
liquefied natural gas

liquefied petroleunt gas, with main component of pmpane andior bulane '
long run marginal cost

Mega calorics = million calories; 1 Mcal=1000 kcal=4.186 M}

General Directorate of Ol and Natural Gas of MME



Mikrolet’ a mini-bus
M3 - Mega (10°6) Joule, an Sl lhermal unit, | MJ=238.9 kcal=947.8 Biu
MME : the Ministry of Mines and Energy, Directorale of Planning, RI
MMSCFED, mniscfd - million standard cublic feet per day; 1 mmscid (60 deg. F) is equivalent to 10.75
' ' niillion cobic meters (27 deg. C} per year. “MM” is million only in Amcrican

: © unils.
MRT ' the Mass Rapid Transit system
MSCFE, msef . thousand slandard cubic fect; 1 mscf of gas is equivalent to 28.3 m” a1 15.5 deg. C
’ - ‘and 29.43 m” a1 27 deg. C;° “M” or “m” is “thousand” in American units only.
MTN o medium ferim notes (pmmlssory notes) ' o
- NGV - naturalgas vehicle
NPV net present vatue(s)
NSB net social benefit : :
OECF ' ihe Ovetseas Economic Cooperation Fund of Japan
O&M : opcralion and ritaintenance o
Pcrum Perunnas National Urban Development (,orpomllon '
PGN - PT. Perusahaan Gas Negara (Perséro), i.e., National Gas Limiled Company
PKLN " Pinjaman Komersial Luar Negeri or the Nalional Foreign Debt Regulatory Board
3 4 ) S National 25 Years Plan of RI; e.g.; PJP 1I: the Sccond 25 Yeat Plan (1994-2018)
PLN PT. Perusahaan LIS"Ik Ncgara (Persero), i.c., National Electric Limited
- Company
P/S, PSC production sharing, produclmn sharing conleactors
RI ... he Republic of Indonesia -
Repelita, ' Nalional Five Year Plan; Repellla VI: the 6™ Five Year Plan (1994 1998)
REPELITA
ROE 1eleen o6 equity
Rp Rupiah; US$1.00=Rp 2350, ]PYen 1=R8p 20 (January 1997}
R’ ' the determination coefficient or square of the corrclation coefficient used in P
regression analyses. G
RT refrigeration ton, a cold thermal flow unit, 1 RT=3024 keal /h
sp service pipe
1, t-value Student’s “17, for testing a regression coefficient of a (the i-th) variable.
foc tons oil equivalent; 1 toe=10,000 kealkg x 1,000 kgfz 107 keal

wB The World Bank
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Fxecutive Summary

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

EXECUTIVE SUMMARY
1. Overview

Introduction: ' ' :
This Final Report on the Study on the Master Plan of Urban Gas Dcvc!opmcnt in the
Repubtic of Indonesia (“the Study”) focuscs on the Jakarta arca and consists of 4 parts.
Part 1 describes our findings and analyscs on current: situations and sets forth most
common assumptions for the Master Plan (“M/P”) and Feasibility Studics (“F/S”) to .
follow in Parts II and HI rcsPcchvcly Ccnclusmns and recommendations arc re-
assembled in Part 1V. :

Formerly, the Government of iﬁdon'esia (“GOI”) and thc Japancse Government agiced
that the Japan International Cooperation Agency (“JICA”) conduct this Sludy with a

stress on smaller customers in the Jakarta area than the currently served industrial

customers and also consider applicability to other arcas than the Jakarta arca. The main
text of this Study is in considerable detail in an cxpectation that the Counterpatt, PT.
Perusahaan Gas Negara (Persero), or “PGN”, can apply the procedures and the rcs‘ulls of

‘this report to other regions that 1l ongmally rcqucstcd to include in the sludy areas.

'Backgromld Reccnt rapld economic and mduslnal growth in thc chubhc of Indonesia
* (“RI”) has spurred the increase of domestic oil consumption withia forccast that the
" country witl become a net oil importer carly in the next century. Since the country’s gas
- resource base is considerably large on the other hand, to promotc domcslic use of gas
" from appropriatc gas ficlds has been a mandate. : : ‘

Use of natural gas used to be limited in the arcas close to gas fields and prioritized for
large and strategically important industrics, and mostly handled by Pertamina. PGN
instead embarked on natural gas distribulion two decades ago ard has’successfully

expanded natural’ gas distribution in Jakarta, Bogor and Cirebon: ‘using " gas. from
Pcrtamina’s {ransmission lines, and also in Medan and Surabaya, mainly targeting lavge
- industrial customers, Total national domestic gas utilization cither threugh Pcrlamma or

PGN is increasing and approaching 50 % of the total national gas produchon

Furthker domestic use of gas may involve more general industrics, including smaller ones,
and cven commercial and residential customers,  Market development activitics are
important in such smallcr customer markets. Since new pipelines are planned to transport
gas from Sumatra to Java, it is a high time to consider how to newly develop such smaller
customer markets in a way that R has never experienced.

(@
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Major Findings:  This Study has found that the cconomic development in the Jakarta
arca is at a level that makes the arca fully qualificd for an urban gas system. It even will be

- necessary as a streamlined encrgy infrastructure in a modern capital arca. This can be
demonsltrated by considerations on encrgy efficiency, urban cicrgy transportation, trafl fic
congestion, cavironment, safety, affordability and residents’ desire far more convenicnce
in the urban arcas.

The urban gas network development, if feasible, is thus significant in two ways: to
contribute to the national encrgy policy te promote the domestic use of non-oil encrgy to
libcrate as much oil for cxport and to modernize the urban energy infrastructure in the
‘capital arca of the country. The Study aims at clarifying the ways both in national policy
and PGN’s management strategics to accomplish such purposcs.

: Ob;acm'es The objcclwcs of the Study, in response to the foregoing, are to:

- (D formulate a master plan corprising the optimum development. plan of an urban
. gas distribulion system in the houschold (residential), commercial and industrial
+ market scctors in the Jakarta area, and to conducl feasibility studies in the selected
' dlslncls, y

@ proposc appropriate plans for improving mshtuhﬁnal and admlmstrahvc systems
~of urban gas supply service; and '

® transfcr the  technical and: admlmslratwc cxpcrlssc to PGN; in thc course of

conduclmg the stud)’ : '

' Focus of Master Plan and Feaﬂbl!uy Studies: _, :
The Study has defined a master plan of gas distribution to smaller custcmcrs, ic., smallcr
than the current industrial customers, including residential; commercial, industrial and

new technology gas market scctors.  The Study focuses on the potential gés market in

the cast-west bell from Balaraja to Cikampck in PGN’s Jakarta Branch service arca as
was initially agreed. It has also shown the result of feasibility studics on the two arcas,
Bumi Bekasi Baru and Bumi Scrpong Damai as the selected candidate populated cstates.

The pmjecnon period both for the Master Plan and the Feasibility Studies is through 2020.

It also discusses all policy and management issues to accomptlish the plans. The Study
lcam held scnnnars for technical transfer during the study period.

2. Economic Scetiarios :
We have set national and regional cconomic development scenarios including three cascs,

i.c., base, high and low, as the basc for demand projection after a considerable study
- (Table 1).

(2)




.To study the Jakarta arca, we rather | case/year| = (il 2000 2000-2010  2010-2020
‘nced to project the local gross regionat | Base - | 7.7 7.6 - 19
product (GRP) which is much higher | ~High - 81 83 103
“than the national average. Its growth | Tow _J3 67 53

" Executive Summary

Table | GDP (National) Growth Assimptions %7y

In this regard, the GDP projection in the year fease till 2000 2000-2010 2010-2020
25 Yecar Plan of Indonesia was hired for Basc 0.5 6.4 6.7
our “high casc” for the later years in our - High - 6.9 7.1 8.7
period through 2020, Ffooking at a [ Low 6.2 5.1 4.5

“scparate  report, JICA's  Electricity JICA Team
- Study of 1995 assumed a little lower growth rate thiough and beyond 2010; u pon some
- modification for extrapolation, we took it as our “low case”.

In the near term, both projections arc cldsc, with said JICA’s slightly higher, while actual
GDP growth these years surpasses the targeted GDP of both. The Repelita assumptions

- give the lowest figures and so arc to become our “Jow casc”. - JICA 1995°s ncar term
- projections are accordingly our “high case”.  Smooth projections connecting thosc ncar-

term and later yecar projections were considered as the mid-term: pro_lcchom “The
averages of “high” and “low” arc our “base casc”.

Table 2 GRP (Jakarta) Growth Aséumptinns %ly

projcctions are determined as in Table 2. - /04 Team

. The level of GRP per capita in Jakarta is also far higher than in other areas but its gmwth

rate seems to be somewhat supprcsscd by a significantly higher papulation growth in the

-arca. We rccognize that GRP ‘per capita in Jakarta is close to or over US$3,000 and

consider that the area can now wcll afford to have urban gas dlslnbutmn

3. Gas Supply

- Although the Study assumes sufficicnt gas supply in Wcst Java in lhc futurc we have -

recognized constraints havmg existed in the gas ficlds to supply Java and in existing
pipelines presently and at least for the time being. PGN has sceured a sizable amount of
natural gas supply from the off-shorc Jakarla North gas fields as of May 1997 and has
been relieved from the supply problem for the near future. We will assumc the Indonesia

- Integrated Transmission Pipelincs which are being planncd will solve the pmblcm of

" quantity for the further future. We understand the supply capacity of 450 mmsefd is

-+ planncd for West Java tooking for market aﬂcr completion of lhc SumatraJava plpclmc
- in the near fulure.

“The detail of gas supply is out of our scope of work. The development of upstream |
“infrastructures, however, will affect the gas supply cost in real terms and we examined

approximate costs to be used for our economic analyses by assuming the fulure pas
production and transmission conditions.

(3
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4, Master Pian

4.1 Master Plan Arcas

We have defined the target arca of the Master Plan as the high poputation density belt,
with the width of about 10 km, along both the cxisting West Java Transmission lines and _
“the alrcady planncd distribution mains, and the whole JATABEK arca. Since the
residential and commercial gas distribution requires especially careful cost and cconosmic

- examination, it is better to begin from the arcas which are very close to the existing lines
with shorter additional distribution mains required.

4.2 Demand Projections in the Master Plan Areas

The Team laid out the gas demand projection | - . Fig. 1 Gas Demand Projections
. . i Bace Case md¥ion myYy
in - the -Master  Plan - arcas based on the . . :
. . - N N ]W,(m L T ey .
cconomic scenarios and. the ficld demand | — = ST
" survey. ' ‘ - ~

4.3 Demand Survey Results

The Team  devoted major’ efforts to - field
demand survey work and the findings arc
bricfed in cach demand ‘scclor as in the
following: ' ' '

1) ¢ . Residential: Average cstimated gas RN

. . : . - ~O— Commeral [ T}

consumption pér month per family, or 1 —o—tduswia
“per meter”, inIndonesia is found to be | oot I ——
EEE8§ &§ 8 8

- rather large as compared to cominonly
- expected levels for tropical countries, if o HCAToam 1997 T o
- considering  certain ' income - groups : _ _
- presumed suitable to have urban gas. The survey was conducted in two ways:
- collecting aboul 1200 questionnaire returns and actually visiting with more than 200
potential sample customers over wide income levels.  The face to face discussions 2
- with sample customers revealed much preference for gas. '

Based on the larger than expected per-metets, cconomics of residential gas
distribution seems feasible bascd on cconomic prices and costs, and is encouraging
for future planning. The best customers are found in middle income groups.
Current residential gas prices, however, are still too low before cconomic feasibility.



#
LS

2

-3
_ fcslatcs since PGN already did detail work for industrial customers outside those
jcstalcs and confirmed feasible. Thc Team made visits and analyscs with 20 plus -
- factories. Uncertainty exisls in cach cstate and only long term plans will include gas

4
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Also, we conducted “load paltern surveys” for selected existing gas customers using
state of the art intclligent gas meters with a function to rccord gas flow signals
showing the pattern of gas use within a day, which reflects the everyday life of
Indoncsian customers. The information is useful for correctly designing the
distribution pipelines that must accommodate maximum, and not average, gas flows.

Residential energy demand mix is first projected to 2020 considering the trends of

~ income level and size of family as well as their elasticily to cnergy consumption.

Gas consumption was then determined approximately as a share in the residential
cricrgy mix, the shares being assumed as 5 to 9 %. The considerations on this share
include the constraints by the clascncss to the main pipelines being planned. This,
however, gives still only a poteatial estimated consumption. The Team’s real
projection, defined as “possible demand” is determined afler checking gas pi pclmc
instaliation possibilitics and the final pro;cchons are included in Fig. 1, logcthcr wﬂh'_
other demand sectors, : : :

- Commergial: - “Combined with the gas cooling market, éomm’circ_ial gas distribution
- will be feasible for customers at current gas prices under certain presumptions. The
- Team conducted intcrview surveys with 60 plus customers. The data conf‘rmcd that

cxpericnces of the cooling market in Japan are applicable to Indonesia and

‘economics are far better with gas cooling here because of marc hours of opcratron
due to climate reasons, Future cconomy will depend on electric pr:ccs inan upwqrd _
‘trend, which we hope will be still favorablc to gas

Indu'strial " The Tcam S sﬂrvc’y focuscd on the growlh potential of new industrial

distribution in those cstates so that PGN may be ready to consider them when

demands (and supply availability) come out closer.

New technology markets: -

Gas air-conditioning, when applicable, is found to be technically and cconomic’élly -
feasible in Indonesia. * Detail results are in the main text and the gas devclopmcnl in -

~ this sector is encouraged for buxldmg the dlslnbutlon infrastructure.

" Marketing of high cffi cicncy cogcnc'ratio'n may be diffi cult to gcncralizc but scemis to

requite hlghcr cleetricity prices before becoming feasible. There is no doubt that the
cconamics in cogencration are favorable in the long term due to its high cnergy
cfficiency if there is certain amount of heat demand in customers’ buildings, but the
higher up-front cost somelimes discourages investors who are interested in a short”
period pay-back. Since electric prices have to rise based on the future cost of

(%)
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facilitics, the feasibility of cogencration may be a matter of time.

District cooling has a possibility, too. The Team made a detail study on this for the

- BSD’s commercial arca. Earge benefits such as convenicice, cleanliness, space
saving and prestige in commercial facilitics give high premium values to a
comniunity and an cconomic analysis shows it beneficial. A high up-front cost,
however; may inhibit it in situations, ¢.g., when they are not interested in longer term
benefits or where facility build-up time is very long. From this view, this Study has
taken a little pessimistic stance on the district caoling for the moment but does not
mean no future,

NGV is found to be beneficial for the Indonesian urban environment with the costs
for conversion much less than we initially expected. A bottlencek, however, will be
the penctration of filling stations which have constraints in finding the sites in urban
arcas. The govcmmcnt s target (o have 30,000 NG Vs to be avaitable in 2000 is
tough and more time may be necessary.,

5. Policy and Pricing Considerations
5.1 Pelicy .

~ The policy for the gas distribution seclor is not well defined yet.  We are coucamcd wnth
~the inter-fuel price competition, dlstnbullon cost and gas pricing nicchanism, business |

cnliy conslraints, conditions to make ﬁnancmg available to both the gas distributor’s and

customer’s sides, safety standards and regulatory framework. We recommend all policics

be favorable to cncouragmg quick gas customer conncctmn to maximize cfncxcnt gas use
in the markcl

The rcsull of the ongoing consultant works for the gas regulatory framework to come out
to MIGAS is being waitcd for. It has come to the Team’s knowledge that some of
relevant items in lhc draft of such works may appcar to affcct gas distribution business as
folrows

- Abundled gas supply service on a local basis

gas prices on negotiated basis for larger cuslomers -
~ Any subsidy, if applicable, dirccily from Government and on'a fixed sum
" No exclusivity in distribution territorics -

prices to small customers to be under simple ceiling price control

e & 8 ..

‘We rccommcnd to treat natural gas as an urban encrgy infrastructure with a hlgh pnonty
: consndenng the encrgy resource situation in Indonesia, its particular suitability to urban
arcas and high efficiency in its direct use.

(6)
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Smalicr customer markets generally require an’ advance investment and longer lerm
arderly planning.  Investors in this sub-sector usually cxpect sure returns instead of hlgh
risky returns and the regulatory framework should consider this.

Natural gas to smalier urban customers may be a hltlc expensive in thermal valice terms in

‘the future, but is a premium fucl (o attract them in view of convenicnce, cleanlingss,

safety and cfficiency as well as some pride even at a higher price.
5.2 Pricing

Gas prices have been improved by the recent revision for the first time since 5 years ago.
It is welconied as a beginning toward more rational gas pricing to assurc investinent in all

* the streams 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 more strategic price structures to bc worked out in the future whcn more

" “market categorics arc explored.

: ‘A gas price, in prmmple should be 3ppropmtcly or strategically sct in bctwccn the cost

of distributed gas at customer’s end and the net-back vahic which a targeted customer is
willing to pay in view of competing fuels. To accurately determine such costs and valucs -

 is niot always casy, but approximate levels should always be recognized. The aggregate
.~ price should well cover all the costs of gas supply and attaining such price status is

desired at least before mvmng private sector financing. Long run marginal costs (LRMC)

- or average incremental costs {AIC) should be considered as an indication 1o minimum -
. price for utility services accompanying future investment. Pricing proposals bascd on such

mcchamsms should bc granted by the govcrnmcnt

~ Atwo- part Iar:ff systcm should be studied cspcc:ally for smallcr customer markets, While

considerations in the fornier paragraph give the concept of average gas cosls and prices,
how to allocate the costs into the tariff table is another problem, and the paint is in how to

" quickly recover the rathér high up-front costs. ‘A tariff table should basically follow a

principle of “the simpler the betler” in view of accountabilily a’rf:d transparency, but how
to recover the cost by way of pricing is {oo imp‘ortant a topic. This may not necessarily

~apply 10 large cuslomer markets because gas is currently competit ive enough to be with

cconomic rent in the sector. The situation, however, |mghl be changed by other low cost
fuels depending on the 1zgion and type of customers.

6. Utitity Management

The organization of the utility, i.c., the gas compariy, will nced to accon']modatc_futurc
changes and expansion of market sub-scetors or categories. A market is not simply there
but is to be developed. Smaller customer markets may be explored by persistent

(1)
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marketing activitics by the personncl with engineering knowlcdge ‘and by customer
cducation, and there may not be a waiting list cven if gas is preferred.  Constant
cmployee training may cnable PGN to face this challenge with intensive training activitics
(and relevant facilitics) with the current size of staff- and work-force of PGN for the time
being.

7. Feasibility Studics

The concept of the urban gas cxpansion is to initially pick-up relatively larger customers
even in the smaller custonmer market in the areas closc to existing pipclines, or otherwise
particularly low cost-of-supply customers, who arc mainly commercial and high efficicncy
or premium use customers, as well as industrial and convenicatly located residential
customers, in order to develap the gas distribution infrastructure in an cconomical way.
Aller that, cventually all potential customers in the arca may be served with gas by
extending pipes bit by bit to attain a corc customer market. An existing residential area
and a newly developing arca, however, will require distinctive approaches, Also a

dilemma ‘cxists in financing both PGN’s and a customcrs facilities. Thcse will be

“discu SSCCI latcr ‘

For the l‘dasibilily Study, the Stecring Commiltee and the Team sclected two arcas in
pursuant to the above concepl: firstly the Perumnas Bekasi Baru, an existing detached
residential housing cstate opcrated by a governmental body, and sccondly the Bumi
Scrpong Damai (BSD), a very large rcsulcnllal and commercial cstate devcloped by
‘private sector companics.  While there werc other candldatcs, too, those two cslatcs are
- 'cxccl{cnt Comparah\rc samples for the Study.’

8. Conclusions
" 8.1  Energy and Economic Situations and Policies

1) Affordabifiry The ¢conomic growlh of the Jakarta arca has been signifi cant with the
current average GRP per capila being about 3,000 US Dollars, a level perceived as
.suﬂtcwnt to afford urban gas infrastructure. GRP per capita in other major metropolitan
arcas where gas is available are also growing fast-and approaching the 1,000 US Dollar
line. - Pcrspcctwc urban gas infraslructure in those arcas will be worth consideration,
~ loo. :

(2) Gas Priority for Urban Use: -~ Urban gas priority is good enough to be built into the
nationat energy policy at least in high growth metropolitan arcas like Jakatta, Looking
into the country’s encrgy resource base available to' domestic use and assuming
- abundance of natural gas in a long-lerm perspective, the gas could be best used for urban
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cnergy infrastructure. This is because a modern urban area requires a streamlined cncrgy
distribution contributing to better traffic * conditions, better environment, more
convenicnce, safety and higher cncrgy efficicncy, and the direct usc of gas can mect such
requirements. Other encrgy resources are better used by larger customers and in morce
rural areas.

(3) Competition with LPG: Gas networks can compete well with LPG at cconemic

price levels. Since urban gas can be available only through pipeline systems that require
large up-front costs, cconomics have to be carcfully examined in view of affordability by
people and competition with LPG. The use of LPG is rapidly growing in suburban arcas
and it s also a clcan cnergy suitable for houschold usc with care. Duc to safety issucs and |
the nature of distribution system, however, the LPG is more suitable for rural areas.
Natural gas is inore suitable and preferred in urban arcas.

' (4) Regulatory Framework and Policy: There is almost no transparent framework yet

to regulate urban gas distribution. Gas prices are set by the Government after discussions

' among PGN, Pcrtamina, MIGAS and political parties. By policy, the national onc price -

system is applicd so that the distributed gas has the same price throughout the nation if

. the use of gas is in a same category. Whilc the constitution stipulates that gas and oil be

marketed by a national company, whether or not it govens the delivery to the end use is
unclear. GOI well recognizes this situation and’ the need (o formulate a streamtined

framework as a prercquisite in inviling mvcslors it is draﬂmg one wuh thc hclp of ADB
: Emd WB. : -

Wlth recognition that cconomic prices work best in a market cconomy, it is dcsucd that

as long as the pricing is reasonable in view of affordablhty, the cfnc:cncy cost and

- competitiveness, price changes can bé: approvcd smoothly under transparent regulatory
- -rules. Also in view of large up-front investments required, more favorable taviff sys{cms
like a two part tariff system is desired to be emptoyed for smalier customers.

While PGN is authorized as the sole gas distributor to smaller customers, the approval of
some variations in a flexible policy, like selting up a separate company for limited gas
distribution, is desired, especially when a one price policy rule is too rigid, a diffcrcnt
systcm is cconomlcally justified and rcs,ldcnts sclect such a different S)stcm

(8) Importance of Market Develapmem: Whiiq when it is a mandatc to‘dcvcl()p the
domestic use of natural gas, more attention is usually paid to upstream development, it

~ should be recognized that market development is equally important.  When only large

industrics arc a targel such burden is small, but as the gas is to be used by smaller but
abundant number of customers, large development cfforts and more intricate phns are
necessary, Upstream and downstream have to bc developed in parallel,

(%)
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8.2 Assessment of Master Plan

(1) Overall: The Team concludes fram the analysis of the Master Plan that the gas
distribution to smaller customers is cconomically feasible and bencficial on the national
cconomic basis. This is judged mainly from the overall EIRR (the cconomic internal rate
of rcturn) and NSB (the nct social benefit) over the calculation period from 1997 and
2020. The IRR and the NSB values of cash flows arc shown in Table 3,

. ‘ ovel Table 3° ° Economic Result of M/P
We sct gas prices at a leve T 7 :
competitive  with  alternative IRR (%/y} |  NSB (mil.Rp)

cncrgics in calcutating IRR rather | Base case 342 970,601

than dircctly determining  the | ifigh case 40.2 1,353,508

€Conomic gas dmtrlbuuorn‘ cost 1 ow case 28.1 | 653.777
~each market scctor. There is :
complexity in the gas market that  Source: JICA Team

- includes residential, commercial, :

. industrial and new technology sub-scctors which all use the same: dnslnbul fon network.

Instcad, the rcsu!cnllal gas distribution cost is exemplificd in a fcambnht) study that -

follows later
The fcasibi!ily of the gas distribution to smaller customer markets is expected if:

the price is set at a cost rccoverable price;

the price is at a tevel competitive with LPG;
“financing is available; - :
. all the cffort to cut the cost is made; and _
large markels such as gas cooling is sought together.

WX XX

:(2) Gas Pi}rcha_se'.Price: Before Jdiscussing gas salcs prices, in our Study, the gas -

purchase pricc was sct to gradually increase from the current price of 167 Rp/m3 in 1996
-10 278 Rp/m3 in 2020, in real terms, reflecting future gas coming from farther gas fields
with higher costs. We assume a reader knows that priccs in real terms have to be inflated
in the actual world according to the inflation rates in the future. The above price increase
mceans an escalation over inflation. Also if the pncc is contsacted in a fi xcd pncc the real
term pncc sheu!d bc deflated.

: (3)_Residenrial: - The rcsidcntial gas price 'was set at 800 Rp/m3 in real tenns (1997) in
the above cconornic analysis. This is a level still low cnough to compete with EPG and to
- recover the investment; thus is deemed as an cconomic price.  The difference between
~ the purchase price and 800 Rp/m3 represents the distribution cost which is based on
cfficient operations.

The sct price of 800 Rp/m3 is far higher than the current residential gas price, but has to
 be realized for the independent feasibility of residential gas distribution. This level is both

(4] 1)]
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cconomically compctitive and affordable by many potential customers.

A quick increase of the residential gas price to a level of 800 Rp/m3 is desired since a casc
of gradual increase in ten years proved not a high cnough ratc of return for mvntmg
private scctor investors. :

(4) Separate Entity: How to virtually raisc the price is a political or Corpofatc theme
and we have proposed a concept of the “separate entily distribution opcrzilion”.": In this
concept PGN sclls gas'to a scparate distribution entity, PGN's subsidiary or a third party

- company, at a wholesale price and the rest of the work of gas distribution is handled by

such an entity which charges an 800 Rp/m3 levél price to residential customers in a
designated arca. This is beeause PGN is currently required by the Governiitent to apply a
unique gas price to residential customers in the country regardless of the region and
actual cost differences, and it is presumed that a separate company may be allowed to
apply a different but cconomically reasonable price to customers A similar scheme s’
alrcady applicd to apartment buildings, where a landowner charges ‘a price to end
customers, though the price is different from such a high level. To maintain the safety and

- common gas distribution standards, PGN may slill ‘acl as a contractor for physmal
_operations and patrols, not really fecling the loss of a markct The estate aperator may be

rewarded with certain economic returns, kecping pnvrlcgcs and attractivencss to the
property. By this scheme, the final price to the customer could be divided into a -

- distribution charge and a gas pncc the latter of which is sh!l in linc’ wslh the PGN 8as
' tarife. '

(5) Financial Ana!ym thlhcr to adopt Ihc scparalc cnmy conccpt and how qutckly to
raise  the price for :

residential customers X able 4. Fmanc;a_l Analysis on ihe Master Pian

affects the economics | - | Scenario "Base. . | High |  Low
of the whole Master ‘ o : N .lRR: ‘ﬁw iajn ey

an iﬂlplicn : CTO$S %y | miRp | %y milRp | %y | milRp

:Subsidy from - morce | L [Managed by separatelPGN | 27.0 '432,524 315 '127.665 20.8] 194,685

lucrative industrial utility, Gas purchascdfside

at

Table 4.: Since the 315, 5014 at 800 - [sep. U] 17.5| 120,337] 17.9] 130,930] 7.0 105697

portion © - of - the |2 |poN operates. pricewpinteayears | 20.7| 56.204] 24.5| 769.704] 16.1] 203,656

in the - whole ' PGN

3 |PGN operates. No price hike 16.6 259,105] 21.2] 574688 10.4] © 8,837 o

operation is small, a Source: JICA Tean 1997 - o

tess cconomical element is well absorbed, except in the combined cases of ciirrent gas
price and low demand. - This can work as a back-stop element to PGN for venturing into
new market sectors, but it is never desirable that the residential gas market damage the
financial picture of other sectors when PGN requires large investment in transmission -
lincs. Thus an arrangement for self sustainability of the residential gas operation is
necessary,

an
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(6) Commercial Air-conditioning: Gas absorplion air-conditioning is mostly feasible in
commercial facilitics at the current gas and clectric prices if the pipelines arc located close
to the customer facilities. The estimated pay-back is 3 to 4 years. Assuming the clectric
prices will be raised in the future reflecting the clearly more cxpensive generation costs,
absorption chillers will be feasible in the future, too.

(7) Cogeneration: - High cfficiency cogencration may have some difficulty in attracting
Jinvestors, who generally want a quick propesly invesiment return, due to high capital
-expenditure and generally low energy prices as well as an insufficient amount of heat
demand depending on facilitics. The pay-back for this is S te 6 years and the IRR may be

in the range of 10 to 13 %/y in a 15 year project period. It is still cconomical to an

investor with cnough financial ‘capability and long-term perspective of properly
investment. It is worth consideration te hotels and hospitals in urban arcas. The gas
cogcncmtmn is challenged by another cogeneralion using low priced oil products without
* cnvironmental rcsmcllons in urban areas,

- (8) NGV‘ An NGV (n’alural gas vehicle) is simply bencficial for the environment in
-urban arcas as Iong as economics allow it and the policy of the government to spread
'CNG (comprcsscd natural gas) for taxis, buscs and other fleet are appreciated if the price
-of a canversion kit is maintained at the current level and safely is ensured. * There are still

~ bardiers of land prices in installing CNG filling stations in urban arcas and so the

- economics arc difficult to generalize.  Certain density of the number of stations “arc

required for NGVs to take off for a sclf sustaining market, It may be worth certain cross-

subssdy in‘a transition pcnod in view of the importance of urban environment,

) ludustrml Marker “There is a large potential in mduslnal 8as markels in many
- industrial estates being developed in the’east of Jakarta as well as in Serang. Unccrtamt)

~is also large in cstimating the potential gas demand since many estates are in very carly.

- stage of development. The Team, nevertheless dared to approximate the potential. There
are recently challenges from low cosi oil products, so PGN should feel competition and
think in advance for possible demand arcas. The Team appreciates that PGN well knows
the industrial gas sector from abundant expericnces.

(10) Environmental and Social Effect: The Team conducled a detail environmenta
assessment for the Master Plan pro;ccl ions, As gas is good only compared to other fuels
to damage the environment, it is essentially to asscss how good natural gas is in urban
areas, Gas cons;dcrably decreases SOx and NOx in urban areas by replacing oil for
factorics as well as greenhousc gases effective globally, Gas absorption chillers decreascs
ozone depleting CFCs. The gas is safer than LPG which has recently caused marny largc
- explosion incidents as well as more convenient. It is felt by people as having a premium
valuc which, though, changes with income fevels and hard to quantitatively determine.

(2



Executive Summary

8.3 Conclusions from FeasibHity Studies

(1) The Team has confirmed the economic feasibilily of the gas distribulion to smaller
customers under certain conditions in two cstates: the Perum Perumnas Bumi Bekasi
Baru and the Bumi Serpong Damai. The former is almost purely residential and the
latter is the combination of large commercial centers and residential cstates. Another
distinction is that the former is a government sponsored estate while the latter is very
large and purcly a private scctor cstate. Table S shows the results of the asscssment.

(2) Bumi Bekasi: The results on Bumi Bekasi Baru shows a typical genuine residential
gas distribution which has proved rather tough economics. It is cconomically feasible if: |

® {he gas price is raised 1o 800 Rp/m3 from the beginning, and
@ the opcration cost is kepl minimum by only the limited number of staff 'md
- workers. : :

(3) Separate entity: Assuming the difficulty in raising the gas price directly by f’GN ‘the
Team considers the case of a “separate entity” is the only posmbnhty, in which a gas bl" to

~a customer is broken down into gas chargc and distribution service chargc

Table 5 I‘manclal Results ol‘Feasablllly Stud:es |

: : "Bekasi | o BSD : :
No : - ‘Scenparic ~ b 100% Progress | 50% Progress
' o e | xR xev | RO My
, %y ) wikpi} "%y | Cwarp | %y | eirp
1 | Operated by separate utility. Gas | PGN | 15.2 403 94.7) 1688 | 406| 16509
. { sold at 800 Rp, purchased at 315 | S, Ul. 1451 1,9M 22.7 13,786 | 2121 : 12,027
‘ Rpy/m3 : L : _ .
2 | PGN operates. Up to 800 Rgrin 10 yrs. 73| -,722) - 174 10203 86 -1,932
3 | PGN operates. Price remains w/o hike. 7,824F 103 1 B -11,832
4 | PGN operates.  Gov. h'e!p pipes; no price -4,613 38.0 1,701 8.5 777
hike. .
S | 6N eperates Gov. help pipes; To 800in} 13.6] 1,489| 525| 21600] 24.1 81
10 yrs. : . : : _

Source: HCA Team

PGN has cnough rcturn by whole-sclling the gas to'a scparalc gas dlSll’lbulOl' at 315
Rp/m3 applying the current K2 tadiff in line with the size of the demand from Bekasi. -

Based on our financial analysis on PGN’s profitability, PGN will cven be able to give a

discount in the whole-sale price to such an entity or establish a new and lowcr tanf flablc
altracting more customers in the estate.

Rcsponsibilities should be clearly defined in such a scparate entily gas opceration since it is
matter of fact a joint distribution operation. Qur analysis assumes PGN invest in all high
pressure gas mains above 3 bars, all regulators from the main and a gas mceler for the
whole sal¢ gas transfer. PGN also takes carc of the patrolling along low pressure lines.

q k)]



Executive Summary

We assumed these be included in the wholesale price.  Measure for gas feaks, if found, is
a responsibility of the entity.

Safely is very important 1o assure the customers and for sustaining the business for long
time and it is for this rcason that PGN is expected to assume patrolting the Iow pressure
pipclines since it is more expericneed than a new entily which may be only financially
interested in the residential gas distribution.

- (4) Responsibility of PGN: By keeping the high pressure mains as PGN’s property,
.- PGN can expand its own scrvice arca through the cstate to other larger customers, since
~ PGN is basically given the right of a natural monopoly. :

The price to existing residential gas customcers will have to be gradually increased to
- cventually mateh the level at those estates. Since a tariff system more honest to the actual
" cost levels should be recognized as a fair system, we hope it will be accepled.

PGN should be able to invest in such a scparate entity, but considering the regulation by

PKLN which restricts the forcign investment in RI’s governmental entities, PGN’s share

may be well restricted to a small-level for quick implementation. Such consideration

ciables plpchnc mvcstmcnl to be simoother.

(5) BSD: 'BSD is characlorized by large commercial facilities as well as the residential

districts and the overall economics of gas distribution will be much better than in Bekasi.
The same discussions as in Bekasi can go for the residential part of the cslate, but when

the scparate entity handles both conunercial and residential districts in the estate as is -

expected, the performance of the entity ‘of BSD will be more attractive duc to a large

~demand for gas from air-conditioning if properly installed.  Our Study has focused only
“on the castern half of the estate divided by ariver, which suggests that the sludy w:ll bea
._goud indication to thc future dcvelopmcnt of lhc western half,

(6) Gradual Deve[opmenr of Commercm! Facn’mes: The prospect of gas air conditioning
market is heavily affected by the commercial facility build-up progress. Performance is
best when all facititics are starling at the same time (defined as 100% Progress in Table 5)
but such is unlikcly. With a more conservative build-up progress (say, 50% in S )cars),
however, thc cconomics will stilt be atlractwc

(’?) D:smc! (,oolmg District coohng has an ¢conomic pOSSlblllly in BSD bccausc of a
“sizable accumulation of cooling demand in a central arca of commercial facilitics, A more
~centralized energy- system, it incrcases the cnergy cfficiency, convenicnee, safety,
smariness and privilege, and saves space in buildings. Premium valucs due to these factors,
“however, are felt differently according to the type people and income levels generally.

Because of higher up-front costs of the system, than for decentralized systems, the
~ decision will rest with the land developers on whether to take the fong-terin or short-term
advantage. We have not necessarily been optimistic.
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8.4 Utitity Management

(1) Financial and market status: ' While PGN has successfully expanded gas distribution
to industrial customers so far, further expansion of the entity is to involve enormous
investment in high pressure and long haul transmission pipelines, drastically changing its
financial status. Future projects arc very large compared to the size of the current PGN
and large borrowings are chvisaged as well as inviling cquily. investors. Still the

'Debl/Equity ratio is expected to increase. When the ratio of Cost of Goods/ Total Salcs

and Profit/Total Salcs arc decreasing these years, cach new' project should be very

-carefully examined of the feasibility and maximum efforts must be devoted to securing the |

market and cutting the cost by further cfficicnt operations.

Since these projects arc national drecam projects which are important for the national
poticy to promote the domestic gas use to replace oil, the government is cxpected to fully
support the projects, subject to PGN’s own eﬂort as the major lransnmsmn 'md
distribution C()mpany : Lo

~ Market oriented approach will be more necessary in the fulure to sceure the market, since

without the market there will be no new pipelines and that means more cfforts and

* expertise requircd. All possibility of the markel especially in the Jakarta arca will have to
" be explored and cxamined. For further cxpansion, the smailcr cuslomcr markets will h'wc
: lo be explored, too, with more carcfulness. _ . '

: (Z)EOrgmzizfa'tr'bn and hréman réSource development:  Restructuring of organization in
* PGN is actively going on to adapt to ncw business status for thé futerc. PGN . has
- successfully expanded the business without any large increase in the number of employees

in the last decade. Further cxpansion, however, miay require the' involvement of more

‘people in and out of the company with higher expertise because a more diversitied gas
- market development is required. 1t will be necessary to involve and organize more outside

contractors, to further develop own human resources for higher cxpertise and to cultivate
more icam-work among employees to exploit every employee for common targets.

" Fort the Master Plan 1o be implemcnted, additional functions will have to bé added to the

organization, various gas sales promotion techniques have to be learricd; safety standards
have to be strcamlined and more system developments will be necessary to handlc more
customers and to control gas networks more cfficicntly. ‘ ' '

(3} Gas priciug: This Study finds that the curent gas price level s insufficicnt to target
smaller customer markets except for gas air-conditioning and any mcasures is desired to -
virtually increase the price within an cconomically justified range. It is also desired to
restructure the tariff system to adapt to the new markets mainly to facilitate 10 more casily
rccover the investment costs by adepting a two-part tariff system or any other
comparable system. To continuously study into the tariff system will be necessary as all
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gas companics in the world do to cope with the changing world.,

(4) Gas Networks: Through detail network analyses, the Study finds many bottlenccks
cxisting in the gas distribution nctworks as PGN recognizes, too. Most problems will be
solved by precisely locating those problems and by small additional investment, Some
preblens, however, appear to exist in belween PGN and Pertamina, since the high
pressure transmission linc and distribution network is closely linked. In this regard, close
talks and cooperation with Pertamina will be desired.

To cope with expanding gas nctworks, morc technologies wiil have to be introduced
without teo much dependence on labor force in the future. The Study finds that personncl
cxpenses are alrcady becoming a heavier burden in the distribution costs with the increase
of per-head income duc to the cconemic growth and so personnel expenses,

(5) Marketing: Future marketing to target new smaller customer markets requires a
more diversified approach to various potential customers, like land developers, building

- owners, architects and gas applrancc sellers. New steategics to diversified markcls will
havc to be gradually developed to lmplcmcnl the Master Plan

9. Recommendations

(1) : __Po!icy Level;

1) The govcmmcnl should rccogmzc in its polrcy that thc Jakana arca can 'ﬂrcady afford .-

1o have an urban gas mfrdstructurc duc to its cconomic strength while such development
has been mlnbllcd by low gas prices. :

2} The government policy is recommended to put a high priority on urban gas for a
streamlined urban cncrgy infrastructure,

:-3) Thc policy should rccogmzc lhat gas can havc a compchhvc price with that of LPG,
that gas is more suitable for urban residents and that LPG is an unportant fuel for more
rural arcas for the residential purposc :

4} chuhlory framcwork should allow the prices to be at a level to recover the justifiable
costs for urban gas infrastructure. The two- -part tariff system which is more appropriate in
recovering the invesiment cost, should be considered.  Efficient gas pricing based on
cconomic costs and prices should be more casily approved in the approval process.

5) The policy makess should recognize that market dévclopmcnt is important equally to

(15)
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upstream development to promote domestic gas use,
(2) Master Plan:

1) It should be recognized that the gas distribution to smaller customer markets is feasible

“at economic prices under certain conditions including joint development of residential and

commercial, and.thc gas cooling market. - Mid-income group residents can be beiter
targeted for the residential gas market and so they can be a locomotive for building up the -
gas energy infrastruclure,

2) When the distribution cost in a certain region is different from an other region and such
a cost can still compete with other fuels, it is recommended to approve a mcchamsm to
apply a different price through a scparate cintity establishment :

3) The government is recommended to endorse the promotion of gas air-conditioning and
cogeneration, when feasible, for commercial buildings and complexcs. .

4) NGVs arc bcnci' cial and rccommcndcd to be pmmotcd in the urban arcas. Morc ﬁllmg
stat:ons arc nceessary for sustamabmly : :

St is'rccommcndcd o continue to watch new industrial estate development, since

industrial estates in ‘West Java are growing and cariy pnpc!mc planning - 1s better for

_ St:cunng the gas markct

% l«'easibnity's_:udics':

- 1) We recohuﬁénd that a policy of a gas price increase or of establishing a separale utility R

for gas distribution, which is granted 1o apply separateé tariffs, be established carly

* especially for Bekasi.  While gas distribution is cconomically feasible in Bekasi, subject

to cconomic gas tariff of 800 Rp/m3, any lower price may inhibit development, since it is
a purely residential estate, without commercial custoiners.

~ 2) BSD is highly encouraging for gas distribution to the combination of residential and

commercial customers and so we rccommcnd that an agrccment among rclevant

' organizations be reached carly.

@) Gas Utility Management:

1) We rccommend that human resource development in stralegic arcas for market
development be effectively promoted.

2) PGN is recommended to lead an improved tariff systcm development o facilitate a -
quicker recovery of the investment cost.

(n
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3} We rccommend to solve the boltlenccks of gas networks for future gas expansion.

4) Morc cooperation between Pertamina and PGN recommended to optimize the gas
network operation,

5) More technology be intioduced becausc the burdcn of personne! expense is nsmg as is
seen in the analysis of the distribution costs in lhc Feasibility Studics.

190. Technology Transfer

Technology transfer is onc of major items in this Study. The Team performed a
technology seminar on October 10, 1996, and other small seminars in PGN, Also the

“second seminar was held on June 26, 1997 before the audience including potential
investors and financicrs: © Some of these together with other relevant items are recorded
in the Appendix, '

11, Next Ste'ps_ o
11 Immediate qurc:

This Study mcludcs recommendations involving polxcy changcs both at nattonai and PGN
“levels which are a prerequisite for m1plcmcnht10n of the Master Plan and other plans _
from fcamb:ht) studics. Bstablishing policies or a direction of policics on'gas prices and
PGN’s policics for organizational and managerial improvement will be crucial for fnlurc
steps from this Study

All projections and analyscs in this Study assume that such policy changes be made in

1997 and implementation begin in 1998. - A delay of one year in‘policy formulatlons
mMeans a GNe year dclay of all plans in this Study. :

112 For implementation:

‘There arc still more steps to be followed until implemcntation, if implementation is
 decided, |

a.  Clearing government policics and regulations
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Establish the dircction for gas prices
Gas purchase arrangement
Acquiring supervising consultants
Establishing company policics

‘Establishing concrete rolling plans -
Revised and finalized feasibility studics for fi nancml institutions

Financing arrangecment
Establishing work forces
Education and tzaining for employecs and contractors

‘Adjusting with gas appliance manufacturers and scllers

Procurement procedures
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