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The papcr presonts ar ovarviow of tho supply «od domard
for npotuwral gas in ASEAN cow\n‘-:ric;-s for tho pariod up o the oarly
19805 wnd boyond.,  Somo possible couparativoe measwres tmong  these
coumtrics ixo also suggestad concorindig naturad gus  develogmaeit. A
bricf reviow on the role of uotural gas o the world cwrgy scue is

also made,

among all commercinl cnurgy sources, in 1980 natwral gas
ranked sccond aftar crude oil iy ASEAN's onergy consumption  and
production. In 1981, thoe provas rescrves of o0il and gos i ASEAN was
doout 2% of the world total, and ASEAN accountod for 13% and 6% of all
natural gas  produced  and coasumed Ao dcvr:lopimj countrics
respoctively. It is likely that ASEAN's proven rosorves of atural
gzs will increzl:”-e in the futurs, 2@ netural gas will be the fustost

growing energy in ASEAN,

Irdonesia is by for the lorgost gas producer in  ASEAN,
followxd by Malaysiz. Most of their gas productlion have boen for
cxport in the form of LNG, mainly o Jopan. In the future, alihough
most  mproduction incrcascs are planned for LNG oxport to Japan end
South Korces, more gas will also bo used domastically, in potroechomical
industriocs, some large industries (such as car@ut ad stwel), and

powar generatiorn.

It Thailod, é.ll avtural gas produced hos boen consumed
as a fuel in powor goporation and o coment plnt.  Reca.tly, the
country began to operate a gas separation plant which yicldod LPG and
octher feodstocks for future usc in pelrochamical  industrics axd a
fortilizer plant. In Philippines and Singipore, no signiflcant omount

of natural gas has been found. Consiquontly, 1t has not played any



I Thailand, #ll natural gus peocdeod hos bown cauaosumed
as o fuel in powor goanvaention nd o oumeat plant.  Rocontly,  the
country bogua to oporatc o gas seporation plant which yigld,d LPG and
other foudstocks for futur. us: in psixrochonical industrics and n
fertilizer plate. In Philippines and Singupore, ne significont omount
of natural gos hos beon found, Consocuontly, 1t hus not ployod o

rolc in the onargy scone of these two comivics,

Pour srens of cooporation smong  ASEAN counirics o

natural gas dovelopment spe identifiode

1. Efforts should be mode to clearly defhie  thoir
shar.d boundarices in offshors srons whor: nohursl gus is likely o bo
discovercd. Whoyo waritcerinal cladms o ovexrlopbing, & agbaanoni on

rosoure: shiriag should be devolopsd,

2. The plans oo asburel gos wiilization, ourdcularly
in petrochemicals, fortilizor nd stesl, I coch individuil  ASEAN
coustry should bz bascd on cconomic @ fuaoncdnl  vidbility, wothor
thean simply on che existonce of nodwwrnl gas, This 13 to avold oxcess
suppli:s of gas~rolated products bohind the wall of tariff ~nd  non-

ceriff protoction i tho rogros.



-

3. Pogzibllitics should bo oxploesd 4o bDulldig o
notwork of gas pipelines linking sane or @11 ASEAN cowstrico i ordor

o ircroease the rogioan's onorgy s3lf-roliancs,

4. Somo mupunl Doacflt can bo crpoctod from thoe choring
of koaowlodge and  dnformation  smoog ASEAN counintics oo lows,
requlations, sale contracis ood some tochrdcal  aspocts  concornding

natural gas.
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A Survoy of Mobiral Gas

L I —_— A e i M et

Production, Cossunpiion d Toads In

e AN L e Rt 2 s e e

1. Iniroduction

™he oll prics cxplosion since 1973/74 hos nroddod
the wérld o diversify its onergy sources oway from oil, to which
the main altornative cowees oo for have boon conl  rd aaburnd
gas. The higher oil prices hove Llse stimalatod petroleum
explerstionr and production in both oll-importing ad oll-
cxporting countries. The natural gas foud as & v-orecuct  in
some éilfields is pow pab o camerciel vse instoad of  bolog
flozed as .ia; The past er: of choop oil. In gome crses oXxploration
activitizs resulied in the discovery of sbundsang netursl gns o
the main product. 1he larg: world roserves of patuwral guas should
e one of the maic factors which will iner. sse its shars in world

energy vea in the foreseeablc futora,

the impucts of the oil crisis on orech  individual
economy  in thoe Associntion of Southoast Aslan Matlons  (ASEAN)
vary from country to countrv, depending o whather the country
has a dofizit or a swplus L. oil., Moevertheless, most have
stepped  up thedr offois in accoursging oll companios to oxploro
for potreleum i thelr tarriteries, hoth onshoroe and offshore. As
a result, ot only oil, but aloo natural gos hss boon fowd  in

lorge cuancitios in Indonesin, Mndaveia, wd Thailowd, The utili-



zation of naturai gas in these couatries, both for danestic
consuption and export, has increased s gnificantly sloce  the
late 1970's. TIL .5 expected that the 1980's will withess sharp
incresses In patural cos producilion znd consumption in ASEAN.
Although notural gas is ot likely o ecual crude 011 in terms of

cumercial value, it hss & gouod potential ©o become e of  the

major enerqgy sources in the region,

This poper gtianpts o present an  overview of
natural gas demard =2ad supply in the ASEAN couvniries. Come
suggesticis will also be made on policies d possible coopera-
ive measures anong these couniyries for their mutual benefits o
e derived frau this nou-reaewidle rescurce. The nex: section
discucsas  the past and present role of painral ges i the world
energy scene, as waell as iis mrojected consumpilan @d cupply oo
the next 15 veurs. The paper then deals with the demand od
cupply situzcion of natural gas i the ASEAN couiitries during the
pas: decade. Projecticas are 2130 made for natural qgas demand and
supply  in ecach of these countries during the period up to 1590,
Fiazally, scome possible cooperative sclions on the resource among

the ASEAN couniries =re discussed @nd tentaiively suggested,



2, Navural Ges 'in The World Energy Scenc -

2.3 Backeround Tnformation(l)

Netwr=l gas  is o clew: buraing fuel with  aasy
combustion control and low emission. The medin uses of imiur.{.;l.gas
zwre for stationary heatlng murposes, el2ctriciyy generzilon, and
ac a fecdstock for the mamfaciure of pelrochenical producis.
However, its use .s still qeographically lim:ted], s over 20% of
world gquas consumption is wroduced locally, comparec with  The
correspording fimure of about 40% for oil. This is due to  the
fact that netural gas is move difficult and costly 1o be
trassported  than ¢il. The wramsportetion of nabuwel qas cin be
done elther through pipeliines currylnhg roeous nedteal gns of v
tonkers specizlly budlt foo shdpping lisuvefied sotural gas (LNG).
Zoth modes of ‘ramspori are Lonerently dunflexible anxd cupital

.

intensiva., Therefors, the transport cost per wilit of huat
deliverod for notwral ges is higher thin chat for il over ‘the
eoma Alavance. Moreover, the sloruge of asburel gus ic more
costly and limited than iu the zase of oil. Althwugh ressexch
efforts are belng intensified to reduce the huge capital cost of
transporting patural gos, particonlerly in the form of LNG, 0
technological breskihrourh is foreseen which will subscesrtially

reducs this coot differencs,

The fact that mosi gos consunntion is not loternas-

tionedly tregod has insnleted the anturs) gas business frem Thoge



international political evonts which have offected the oil
buasiness,. Purthexmere, the importont s oly areas for pabural gas
and o ke polidically more stoble thi the Middle Bast which is
the main supplier of iraded oil, Consecvantly, acturel gas is
relatively more stable and predicteabls than ol Ly teems  of
supply and price, This comparative stabilihtv and its Helean fuel?
characteristic make natural gas an attractive alternative Lo oil,
especially for countries which zre ccuscious sbowt their enwiron-

onrzal problem,

Because  of high costs in wansportation and
sworage of nawaral gas, security in supely and market  becomes
very impertant for noth buysrs axd collors of notural gas in the
world markst. Tt most casos, thereforc, supply cortracis e of a
loig-term netwrs  with discrete mricss usuteldly 1o ked with 2l
mices «wixd £re specific  to oo o @ groun of  gesfields,
Obvicusly, with such lobg-Ustm controcts duﬂi‘.‘;;r‘::i.;x_:; The usiness,

there is no spot mavket for natural gos, as cxists for oil.



2.2 World Reserves

As of 1982, <the world proven rescrves of natural
gas were estimated to be about 2,900 trillicn cubic foet (itcf)
which were eguivalant to over 500 »illica barrsls of crde cil,
The amount iz morce than 75% of tho world proven: raserves of ciude

oil.

Teole 1. World Natural Gas Reservas, 1982

Tef % of total

North Americs 353 12 .34

th America 110 3.04
Middle East 731 25.56
Europe 14l 4,93
Africe 184 € .42
Cammuidist Countries 1,201 41.98
Othirs 141 4.93

Total 2,861 100,00

Source: "Natural Gas", Shell Briefing Service, No.4, 1983

As gshowa ic Table 1, ooe cwarter of the total
rescrves e located in the Middle East, mal.ly fo Iran (488
tef), Saudi Arebie (110 tcf), Outar (60 tef), Ruwedt (30 tcf),
and  Irec (27 &cf). ver 40% of the world resorvoes ave fowd in

“he  Communist countries. Though their firures are less cortain



o

than +*hose ia othor arcas, they probably arc in excess of 1,100
tcf, most of which are an the USSR with the world's lavcest
raserves of about 920 tef. In Africe, Algeria, Nigeris;a and Likwu
possess  the major gas reserves of 131 tef, 41 teof, and 24 wcf
respactively. For the Western industrialized cowsiries, large gas
reserves are found in the United Stetzs (191 tef), Caacda (87
tcF), Nethorlands (62 tcf), Norwey (43 “cf), Ausiralia (30 i),
and the United Kingdom (25 tcf). Developing countries with sube
stantial gas reserves (between 20 ad A5 #cf) are Venezuels,

China, Indonesiz, and Argeatina,

At the rpresent rote of coosumptiosn, the iotal
crovon  rescerves of natural cas will last for arowd 50 yeors or
mere, whereas the Mrove: resexves of cuaventional crude oil arc
nostimaced to b about 30 yesars' presceirz consumpbion. Theoretical—
ly, it is possible that nntural gas could overtake oil as an
energy source, However, this possibilicy Copeaids largely on the
tachinclogical factors which affoce the develcopnent and  “ranspor-
tation of natural ges. It s more likely that full utilization of

as still cannot be acheived within the noxt few decedes.
g

2.3 ¥orld Production and Consumption

The world's natur:1l gos Consunsiic: has o
growing ot sboubt  6.5% oer aorum over the past 20 yeors. The
growth is attriouted o major discovories and develomment of

large gus resceves and  the attractive price of patural cus



. compared with that of oil. Natural gas is now the third largest

sorce of energy after crude oil and coad. In 1982, it accouncad
for about 20% of the world total ancrgy consumption. Its consumg—
tion was about 50 tef which was coulvelent to 26 million barrcls
of oil per day, campared with the oil consumption of 583 millicn
barrels por Ziay{ (See Teble 2.) ‘

Table 2. World Primery Energy Consumption, 1982

Million barrel per day % of total

oil equivalent

Crnde oil ‘ 58 43.6
Coal 35 : 26.3
Natural gas 26 12.6
Hydro 10 7.5
Maclesr 4 3.0
Total | 133 100.0

Source: "Natural Gas", Shell Briefirg Service, No.4, 1983

T™he rate of growth of nabral gas consumptior has
slowed down since 1979 suwch Wt in 1902 the world  oas
consumption was at the same level as in 1981, The duclining
demand  has been due to stagnation in some world major markets,

purticulurly Buirope and America.



Tables 3 and 4 respectively show natural gas
consumpticii anx’ production of tik world's major coasuming axd
producing couniries in 1980. The United States wes clearly tha
largest natural gas consumer and producor with its consumpltion
ard cutput accounting for 39% and 35% of the world total,. This is
followadd by the USSR which produced wikd consuned 26% of the world
totel, Other industrialized countries with more than 1% share of
warld production sre Netherlards, Canada, the United Kingdom, ad
West Germany. These four counirics were also among the world's
major gas consumers, although their coasumption was much smaller
than that of the United States or the USSR. Developing countrics
with substantial gas production include China, Mexico, Dindonesia,
Bolivia, Pakisitan, Venczuela, ahd Algeria. Noue of them, except

fer China, cun be roegarded as @ large cousuncr of natwral gas,

T is cbvicus from vha data above tha both the
production and consumption of natural gas were concentrated
industrialized countrics. The United States, +the USSR, Western
FEurope, axd Japan consuned and rroduced ovar 80% of the world
total. Among thun, only tho USSR nad a sweplus in naawral ges,

wiiile the other three arcas had to import.

Since the 1940's natural gas consumption in the
ited States has increased rapidly. Th develomment of pipeline
technology raducod the cost of natural gas twansporcation ad
encowraged import from neighboring cowniries, notably Mexico ad

Canzda, In 1970 the Undited States produced about 88% of

b
Is3
(7]



Table 3, World Hatural Gas Consunpioion, 1290

Tef . o of world

torzl coustmpiion

United States 20.5 39.0
USSR : 13.7 26.0
Cansda 2.0 3.0
West Germany 1.7 3.2
United Kingdon 1.7 3.2
Nether lands 1.3 2.5
France 1.0 ‘ 1.0
Ttaly 6.9 1.7
Japan 0.5 1.0
China 0.5 1.0
Cthers 8.5 16.7
Total 52 .6 100.0

Sourca: Sevinc Carlson, "Southeast Asizn Enerqy as & bhimension of

the Pucific Busin Community”, in The Invisible Noxus: Eiergy end

ASEAN's Sccurity, odited by Kusuma Switwongse and  Sukhumbhiad

Paribatra, 1984.
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Table 4.Natural Gas Production in Major Producing Countries, 1980

Tcf % of world
total production
United Stotes 20.3 34,6

USSR 15.4 26.2

Metherlands 2.8 4.8
Canada 2.7 | 4.6
United Kingdom 1.5 2.5
Mexico 1.2 2.0
Romania 1.2 2.0
Indonesin 1.0 1.8
West Germany 0.7 1.3
Norway | 0.7 1.2
Bolivia 0.6 1.1
Paltistan 0.6 1.0

Ttaly 0.5 3.9
Venezuela 0.5 2.9
Algorin 0.5 0.5
Others 4.% &4

Total 58.6 100.9

Source: Seviie Curlson,“"Southeast Asian Enerqy as a Dimension of

th: Pacific Basin Commundicy™, in The Invisible Noxus: Energy and

ASEAN's Soccurity, odited by Kumma Snliwoigsc and  Sukhumbherd

Paribzira, 1984,
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demestic consumption and dmport the romoiaing 12% from Caseds and
Mexico through sophisticated vipeline systems. Total gas
consumption in the United Statoes rose o about 22.8 of in 1973
and has since declined o 18.8 tof in 1902, Of | this consumption
amount, 43% was used in the residenitial and camcrclal sectors,

3% went to the industrial scctor, and the remaindng 20% was
hrned  in ‘ power scations. In spite of the recect dowatwd In
consumption, natural gas is still the second most important
rrimary encrgy behind oil, and contributaes to about 27% of total

primary energy consumption in the United States.

The USSR has daveloped its natural gas industry
since ‘-:he 1950's. with vory hich growth in production and consum-
ption, the USSR ovortook the Unitad States o becoms the world's
largest producer of 18.3 tef of patuwrul gos in 1982,(2) It can
supply all the gas uscd in the country and export abouis 2 icf 2

year to Eastorn ad Western RDzopa.

The large-scale production end utilization of
natural gas in Western Europe began aftor the importuic discovery
of the Gromingen Field in Metherlands in the corlv 1960's, arnd
the exploitation of various offshove gas fields in the North Sea
in the loter periocd. Moturas gas consumpeion in Western Brope as
a wholo has grown at the impressive ratc of 16% par yoear since
1960, and is currently ebcout 17% of Europe's total rrimary enorgy
consqnp‘cidx. Morc ‘than 85% of its “otal gas cotxsunpéion was

praduced in tho ares in 1982, with the rest: being imported from
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the USSR through pipeline, «ud from North Africa in the form of

LNG.(3)

Mrorg the fomw major consumiixy areoss, Japan is tho
only cowiry with no significent Indigeaous gas roscrves.
However, duc to Lts effort to reduco the serious aumospheric
pollution ard oil impoit dependaicce, nabtural gﬁs-—-—a low sulphur

fuel, has boecome A avtractive altoraetive one source. Ja
' -

has to import most of ts cousunced gas, mainly in the fam of.

LNG., About 70% of its LNG importzs are used as fuel In power
stations. At grasaut, nanarsl gas coustitutes zbout 7% of Japx.'s
total primary energy consumption. Japa: is currantly the world's
largest LNG :mparter, roecciving most of its LNG from  Alaska,

Brunei, Indoncsia, and Abu Dhabl.

Natural gn5 rescrves cxist in gsveral developing
countyies, including those which have to import oil. Based oir che
existing veserves, chere 1z a good poteniial dn developing couns-
tries for mxch hicher mroduction and consumption of nathwal cgas
than the current levels. The most important barrier to exploiting
natural gas o8 an alternietive sourcs of oncrgy in dovaeloping
countrics 35 the high cost of transporting it. Natural gas tran-
sporcation for domestic wse or for intuernatiornal trade reguires
nigh cepital costs and high technology, which are serious con-
straints In dovaloping countrizs. Consequantly, netural gis has
been underutilized n thoso cowrt:;?;es. In most oil-produciing

develuping countrics, the sssocloted cus is usuallv Inmned oway
1 ak N
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or flxared., It has boen escimetod thaobt mbout 12,5% of the world
gas produccion is flared as it comes out of the ground, and the
waStage rate is much higher in developiig countries. Bocause of
loma lead times betweon discovory wd gos veilization a2ad  lunpy
investment in gas dc:velogne; £, soma nor-associated aas fioclds in

soveral Geveloping coumtries have not beon dovelopod.

-E‘or devéloping counirics as » group, aatural gas
constituted about 10% of their toial commercial onorgy  cousun-
ptica ir 198C. Abou: 20% of tholir Lotal rgas: oroduction was
cxporied as LNG or by pipelinn 1o that vewr. OF tholr total
domestic gus constmaption, about 60% was usced in power goneration
and industry, 30% as feadstock in fortilizer ad petrochemicals

and 10% in the residontisl ad cumorc.sl scctors.

Due o limited domacstic domard for nabaral gas,
its cxports from developing coustrios hev: bocome  incroasigly
important and grew rapidly from 5.5 milllion tonnes of oil in 1970
te about 40 million tonnoes of oil tn 1982, Most of the incrsases
during the pericd can be attributed to the very high growth of
LNG exports, notably fraom Algeria and Ldonesia, wihich together
account.d for most of the world's LNG czports in tim fpasi: five
years., As shown Iin Table 5, he world LNG trade is clearly &

North=South {ransacticin i which most exporting cousiries @
developirg coamirios and all imperiing counivies arc  indusiria-
lized countrios, The domlasant LNG supclicre wre Algoris ad

Indor=sia, while Jepas is vhe largest imoortwr  accounti.xy for



two—thirds of the world total trade i 1922,

Table 5. World LNG Trade by Cowriry

Exporitiixy countrios:

A Dhabi 170
Algoria 617
Brumea?, 712
Ldoaesia 503
Libwye 38¢
Us ' 126
World totsl 2,516

Importiixy cowvrios:

Fraixe 278
Traly 231
Japan 1,510
Spain 183
UK _ 72
us 231
Warld total 2,516

1975

1,106
732
133
34¢

133

3,320

306
231
1,266
163
61

692

3,320

3,027

202
131
2,199

175

235

3,027

637
1,122
2}

140

2,979

400

2,198
210

131

12,979

Sowmcz: Petrolowm Econemist, Docombar 1983, p.454,

1,062
673
1,204
77

125

3,429

3,429
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2.4 Future Prospects

MAcording to the World Bank forccast, na
will inerease its share in the world'sc commerciad primmry  Scrgy
above the present level of 207 in the next decade. This is gtilld
lower than the shares of oil and conl, but ¢il is cxpected to
decline in its rolative mgx:rta.;c;, T halow 40%, Most natural gas
will be produced and consmed by industrizl countries, but the
sharez of developing countries will orow sigoificantly. More
associated gas and local large recorves are te be viilizod in
developityg countries. The supely of notursl ges in Asimn  couwi-
tries, in particular, will grow 2t a higher rabte than the world
total supply. In its siudy oi world gas supply and domond  for
1980-2000, the Internationnl Gas Union (IGU) projectsd the Asian
supply o increasc av 25% por aamm in 1820-1990 and &t 14%  dn
1990-2000, while the correspoacing grcw:;"n ratos of world supply
are 15% and 11%, assuning a modoerate rave of increise of cil

rrice.(4)

Ii: the next two decuedes, most natural gas produced
i the world will still be locally consumed, Dut its  percontage
in total mmroduction is likely td agecroase from 8% in 1982 to
81%-34% in 2000. Intornational pipeline gas frade ‘o forecast Lo
grow from 10% of total gas production i 1962 to 12%-14% i 2000,
Ineernational LNG (rade will also expwd ob o very high race from
2% of iotal gas production in 1992 to 4%-5% in 2000.(5) As for

LG, which is exportad mainiy by somo developing coumzles, the
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biogzst market fox LNG oxporit in thoe fulinwe will 513l be  Japas,
folluwed by Hostarn Burorns, ud the Udted Sates. Consecantly,
the size of LNG world trade volune depends largely on Japon's LNG
consumption. The ostimate of LNG world marked for 1590 ranges
from 2.3 twf to 3.2 tcf., However, bevend 1690, the growth of LNG

domand Lo likely o ko moroc modarate thas in the 1970'a  because

a
s

1
!

of the possible incroasiig competition from nuclrar  ciorgy
powor generacion. In Asia,  the new markets for LNG are expcotad

to be South Koraa, Taiwa:, 4% possikly Singapore,

In the fvbare, nabtwad gas will still be congumad
as a fuel for stationary uses, particularly in power gohoration
and  andurory, ks, rocant techaological progress mables @
feow countrics oo usc natural gas as comprescaed netwal gas (ONG),
LPG, or moechavol for trmuasmoiri. Althouoh woe cannol expect thoese
unconventional uses of natwral gus o fourm o livoe propor'tiﬂn of
total gas consumption, they can bo durticulacly important to some

contiies which podsess loxyge grg UOnIvas.

The futwre of saitural gas as o onergy depeds on
the ficters that dotoyrmine the cost of gas transportation aid
development, the iflexibility of oze sunply systems, 2 the
security of supply. Those will evaniuelly affect the competitive-
ness of natwal gas vis-a-vis anude ¢ll, coal, and nuclonr. With
an  sbwdance of gas rosource, ood with Yis  charucteristic of
being @ clean baming fuel, nobhwel gas is likcdly o play a

greator rolo ac an cneroy sowee in the long .,
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3. Natural Gos in ASEAN

3.1 ASEAN

Table 6 shows the energy plctuwre of ASEAN i the
context of the low- wd middle-income develening comniries i
1960. In terms of commorcizd primary atergy  productlon  and
consumption, the figures for ASEAN L3 1980 accounted for 6% to T
of the total of devulopix;g couwrtries, With abuident potroloum
rosourcas  @nd the  largest populatioa in ASEAN, Trdonesea
daminated the rest of ASEAN it both sporgy production and cohgum-
prtion.,‘ Anoiyy @1l commerclial primary onergy Sovwess, oabtural gos
ranked socond i ASEAN's anrgy consumpiilon and  producitlon--far
behind  licuid fucls, which consist mainly of crude oll, ASEAN
accountsd for 13% and 6% of all notural gas produced and colsumed
in developing countries rospectivily. While no neturzl ¢ns was
inportad by ASEAN, 45% of the nsbwal gus export from dovelooing
countrics originated io Ddoresin, which was the largest natural

gas exporter in the developing world,

Estimatod in 1981, tho proven rocwrves of oil wud

netural gas in  ASEAN was aboui 2% of the world wotal. (Sec
le 7.)  Thus, thoe ASEAN ficures sean riothery smnll  compared
with the world :stimato. Howcv:.?r: the orea has boomn Kiown Lo hove
pronLsing  hydrocarbon potoncials.  Ard whils it has not boo:  as
much  explorod as it may paris of the world, e sbove figures

may have e udarastimatod. Az we will ooo in thoe hoxt soctions
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Trhle: 6. Produccici:, Corsumption, axd Trad: of Comnaarclal Primary
Encrgy i ASEAN, 1580

(madlic: taroizs of 0L orpuwvalont)

i B 4 5 T ASERN
Procuction M6 152 2.1 - 6.7 111.7 (7.27)
Lirid fucls 7T 13,9 4.5 - 0.01 93,1{(10.25)
S5nlid fuels : 0.2 - C.1 - 0.2 0.5 (0.14}

Naturol Gas 14,0 1.0 - - - 15,0(12.43)

[®ai

Primary eloctricity ¢.7 0.2 1.5 0.003 (. 3.0 (2.61)
Coasunpiion 26,7 G.4 12,6 14.2 11,9 73.9 (6.36)
Licuid fuals 21.2 7.1 11.0 142 11,1 64.5 {£.33)
Sclid fucls 6.2 0.04 0.1 G6.001 0.3 0.7 {0.17)
Natural gus 4.6 1.0 - - - 5.6 (6.05)

CPrimary elocimicity 0.7 0.2 1.5 ~ 0.5 3.0 (2.51)

Taports
Pleavid funls 2.7 3.7 10,6 32,3 11.1 60.3{21.84)
folid fuuls .2 0604 - G000 G.l 9.2 (1.19)

Matuwral gns - - - - - -
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Table 6 {contiuad)
Exports
Lirnuid fuels 60.2 1C.5 0.2 1.1 0.02 0C.9(13.04)
S0lid fuels .02 - ~ 0.005 - 0.03 (0.44)}
Natural o 0.4 - - - - ©.4(44.65)
Note: 1) I, M, P, 5, ad T etad for Dndouassiz, Maleyala
Philippines, Singopors axd Thallend rospoctivily.
2) Ficwaes i parcathesos oo poveantoges of ASEAN fotals
i developing couavioes' totels.
3) Liguid fucls Lacluwde crude oll and pelroloum nreducts,
whilc solid fuoels rofxr oo coal, liguice ad peat.

Source:  The Eoargy Traseitlon in Develeoping Counirnes, tho World

A o -

Bapk, 1983.

o dndividual ASEAN counirios,  The provin veoopve estimaces for
Indone s axd  Malaysian Jn o the lator nowied e huighy thao
those in Tuble 7. Moreovor, a rolacively large oumbor of nabwal
gas dovalepmont projocts have bheso plamod and wder consivuctlon
In Imdonesia, Medoysia, and Thail o, (See Teble B,) T torms of
production  axd ccnmumpoicn,  oabirsl ges will be The fastoste
growiig  @worgy i ASEAN, @ iz oroducticin i oxpected 10
increase  foem the lovel of 1,200 b:"_ll_io:'g cuole foor in che cirly

1800'a Lo ovar 3,500 billion cubis f£oon 2 1990,
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Table 7. Estimoved Proven PReoovves of Oil aid Nanuwal Gas  dn
ASEAN, 1981
el Natural gus
{million hurrels) wlllion omic feet)

Idonesia 9,600 23.5

Malaysia 3,000 15.0

Philippines 20 0.01

Thailand - .0

ASEAN +otal 12,620 46,51

World total 648,524 2,638.5

Source: Isterncaticnal Petrolowm Encyclopodisz, 1901

Table 8, Mmbar of Nl 3an Povnlormnt Zroiaces Lo ASEAN

Gracatiig Plou ol Under
conswruction
Txlonesia 184 24 17

Malaysia A0 18 1l
Philippines 2 - -

Thailand 11 14 -

Source: Pelroicm News, March 1943,
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Boefore 1960, most produced usauaral gas wes flored
&t the producing oilficlds, Since thon, nstursal gag developnont
in Indonesia has grown very ropidly. The c"liscc;veﬁ‘y of relacivcly
large gas reszoves in the Raja field i 1950 opond a now ora for

the gas indusityy Io Indonesiz. An 20 kilometre pipeline was built
from the gesficld. This wes followed by the estoblishmont  of
fortilizer plontsg, stoel wd coment industrios to cxplolt beth

associutod  and  woo-aszociotod gas. Aflol twe huge reserves of

non-agssocizied gas  ware discovared in Arw:, North Susalva Ao

1971, ond Ly Budek, Basi Kalimootes: 3 1972, LNG trains &
rorminals wero built. By the ond of 1977, the first shipmonts of
LNG wore o the way. Throe yoars lacer, gan uellizetion in

Irdouesia was improvad 3in Tho sense that 78% ware oconomically

Autilized compered with only 34% in 1975.(7)

Production

Manurzl gas prodtx:—t;i.on in Idonesis hos fncreased
from zbcut 110 billion cubic foet (bef) per vear during the lato
1860's +o 202 bef in 1974 and just ovar 1,000 bef in 1980, oo
shown iy Teblzs 10, ¥r dncreeses were perciculorly hich botwoeoen
1976 anc 1978 when nabural gas was piped Lo various industries in

Wast Java in 1976. Before Lhat, moot wiilized gas woo charelled

r:.
»

to be usad as fuel ad row matoricl dn oo fertilizer plant
Prlombiang. T 1877, ohe production fncrcasced to 540 ef i 1977
oxd to D00 bof in 1978 due to the beglnninyg of LNG exports from

v:oand Badak, I 1082, netwral gos production in Indoacsia wos
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about 1,200 bef per your, over half of which was destined for LNG

OHPOYLL,

Table 10, Natural Gas Production i Dndoinaesic, 1975-1861
Billion % chanygy

cone fool

1974 202.0

1975 o 222.2 10.0

1976 . 312.4 40.5

1977 542 .8 73.7

1973 gz0.1 51.1

1975 GO 21.7

1980 1,045,7 4,7

1981 1,123.7 7.5

Source: Peirolam News, July 1532,

P e

L A A e A i B~ -

out  of agbout 1,200 hef of nabtural gas curencly

mroduced  in Ldocesic. 900 kof are uilllized in verious activi-
ties. The percarcage of fleved gis woe noasidaribly roduced from
35% v 1972 to 20% Ga 1981, Thoe rmoctorn of oos vtilizution i
Idonesio L8 shown i Teable 11, During 1979 zud 1981, :bouc nalf
tot;.l ons utilizatio wis procossad ‘nto LNG, exclusively for
expori. Almost 30% wus usced in gas 1ifU and pressure maintenanc:

in 0ilficlds, wd pearly 10% was buried as fuel In refilocrios and
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for its ow producticn, The rnaliing 10%-15% wus consumd by

foreilizor plonts, ovher lorogs induswizs {(eud. coment add stecl
N ¥ = -

smeltiyg industrics), ad some smoll adusitrlies.

Table 11. Natwral Gas Uiilization o Indoi 35513,1978—1981
(b711ion cwdie fect)
872 197¢ 1980 1981
Production 200¢.2 %81.3 1,041.3 1,123.7

g

Utilization 516.C 771.8 810.7 °01.1
Fartilizer 47,4 47.3 51.1 - 50.5
LPG & -carbon black 2.2 .1 23.2 23.5
LNG 224.9 303.3 4723 402,02
Ctheyr large Irdusiries 1101 32.1 AL 2 56.7
small dodusirios 0.05 0.2 0.4 2.5
Pucl in rofinrics 6.5 2.2 10.6 0.6
Gas 1lift 42.0 42 .7 42 .1 43..3
Progsurs medodonauaes

L oilficlds 131.7 172.0 1214.7 181.0

Pucl for own usae 44,1 47 .4 48.1 54,2

fource: Hedi  Scasastro and Budi Sudarsono, "ldnercl and Erorgy
Development in Indonoesin', & papar Ln ASEAN-Austrzilis Projoct il

Trade in Minorals and Energy, 1983,

Since 1977 LNG has hocoms o incrensingly  impor-

Tant oxport item of Tidoucsia. As lndicuted in Teble 12, while
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che volume of LNG zxport went up by sixfold during the 1977-1982
meriod, its value shet up wenendously from USS 160 milli%:m oy
only 1.5% of total export curnings in fiscod yomr 1977/72 o ovar
Uss 2,300 millicr or 10% of totid oxport rovowe in 1921/82.
Qurrently  all LING is supplied by plints in Badek,  Bost
Kelimantan, and Arun, Nerth Sumatva, in both of which huge gas-
ficlds are loc\Meﬂ In Badok, Dndonesia'o first NG plint was
comploted fn 1977 with two production wlis or "ura_uf" and the
compinad capacity of 3.3 millic: tonmos of LG por yoor, or about
530 million cublc foet a day of roquired netural gas. The Aruv:
plant was ostabliszhed in 1570 wich 3 production wiits with  the
combined capacliy of 4.5 million tonnes of LNG por yess, or ghous

840 mmcfd of natural gos.(2)

Aftcr  the two plants wors 1 oparation, Indone-—
sia's notwral gas preduction for LNG was incrcasod from 53 lcf in
1977 to over 480 bef in 1981. The antire LNG rroduction has bean
wxported to Jopan wder a long torm conlyact. To meet the growiig
Japanese domand for natural gas, beti plants have bean operated
ebove design capacity. I 1923, ‘mo more trains woro odded  at
Badaok brisging the four-irain plant capacity o 2 million tomes
of LNG per year, or 1,400 mmefd of nabural gas. The capacity of
the Arun plant will be oxpanded o 7.0 million toinles of LNG per
year when two more traing ave comploted inn 19€4. Anothar ixaln Is
alsc schoduled o be Duili of Anzy to supply LNG fur South Koveao,

starting n 1986, Tt is cupoctcd thot the current outout of LNG

will be deabled by the ond of 15056,



Table 12, Indoncsio's Bymoris of Coud> OL1l, LNG, and Otheys

1277/78  1978/7¢  1879/820  1980/01
Export Valuce

T e e -

{million US%)

o1l 7,191 6,950 10,995 15,107
LNG 162 516 1,345 2,111
Cthors 3,507 3,979 6,17 5,587
Tocal 10,260 11,353 19,511 22,805

Parcaist of Total Export: Viluo

G e ol - e PR P

Oii 66 .2 60,4 5¢.4 56.4
LNG 1.3 4,5 7.3 9.2
Othors 32.3 351 33.2 24 .4
Total 100.0 100.0 100.0 100.C

Export Volumc

e e s O

il
{millicn barrals) 533 503 437 431
LNG
(trillion BTU) 7L 216 373 424

Notes: l1.Export value is basad on fob. valuo,.
2.0i1 axporis include crudo il and il producis,

Sourcc: Book of Imdonesia.

1931732

15,492
2,342
4,170

22,994

452
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Demaid and Sunply Projocilong for 1585-2000

A attompl: is mado wo projoci  the domand ad
supply twands of aaltired gus i Ldoaesia fi the next 15 yoixs.
Basically, +thore wre fwo aporooches usod 3o our projectios. The
fivst is to buse owr projocion ‘orf": the past datn, onchor o <ho
form of pust time trond or past growth rote. The socond areronch
is e study futwee plans which offect the donsnd 0@ supply  of
naoral gas. A prlori, we belleve that the seeond spmrooch tonds
w0 e more seewurace than the first if the fuaare plicis w2z base
our projection on are quicee firn. Howover, 1 some cases, therw
is inadoguate information o The future for us to toke ..‘1 e
approach, @mxd thus we hove to bose cur judgment o the  puag

cxparicnce which is mogt likely Te forotoll the futucoe.

On the supply side, there is no doubt thel, with
the oxisting large resocves, -Shdonesio can potentinlly  produco
natural gao at a lovel much highor than The cwernast one. Thove 28
o definite mroducticn plaor for the poriod boyed 188G,
Thorefore, ow  projection on production has o bo basced on the
past prodxction wond. Using the ovoruge growth vate duwing the
1979~1821 poriod of 11.3% wor yoar, wWe crrive ot the  mrojected
netwral ges production in the oot 15 verrs for ITdonesia, as
showi: tir Toblo 13, The figures lodicate that ¢os productioc will
raach 3,000 bef i 1990, 5,000 of in 1925, and wvor 2,000 bef i

2000,
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Toble 13. Projeccions of Indunosia's Productoon 58 Ulilzation
of Nxbwral Guo, 1205-2000
{(villio: cubic Foot)
1571 1805 1o00 1988 2000
Production 1,123.7 1,722.2 2,937.2 5,009.1 8,542.5

[ R T

Uellization ©01.1 1,379.1 2,444.% 4,38R,6 7,903.4
Fortilizor 53.5 55.1 51 .4 63.5 76 .4
LPG, corbon black 23,5 29.7 39.7 53.1 71.0
NG A2, T746,8 1,325.6 2,353.€ 4,178.8
Othey larc.:

adustrics 56,7 108,86 244.6 550.9 1,241.0
Small industries 9.5 3.6 3.9 1.3 1.8
Fucl in rofineries 10,6 11.9 13.¢ 15.6 12.0
Gos 1lifi,prossura
maiotennnco 222.3 359.,9 €57.21,20C.2 2,151.%9

Fuael for own use 5& .2 LT 101.9 144 .82  205.6

Note: Toe figures for 1981 are from Hadi Socsactro o Budl
Swdorsone, "Minarnl axd Energy Dovelopment in Idocosia®, 1 papor

in ASEAN-Australic Projoct o Trede in Minerels wd Buorgy, 1583,

It projoctiig the futur: domad for nutwral gas,
w2 aro aware of Tho fact that it dopads lurgoly on the m;?,cu of
ges  relatvive vo thae of oil, &9 factors that may offoct the
transportation  and devclopment of  noiwea) gag.  Limlted

information on these foctors male: ow mrodoetion difficuls,
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As montioned mbove, LNG ioccowsts Eor helf of the
natwral gas utilizod i Indoncoia. Thorofore, chagaez i the
duinund  for  LNG will cimudficontly aoffoct thoe total domand  for
nacural gas. Since all LNG is exported, @xd the only buyer o for
is J :zp;“s.al, it is doortint o exondas the Jepunese domadd for LNG
dmport  in order to maks 2 projocticon for the dmmand for Iodone—
siats LNG. Japan is the world's biggest NG importor, socouniting
for over 70% of all LNG shipment Zia 1981, The domaond for LNG in
Japan  has  increased quite ropidly in the wast five yoars,
However, according to the Institate of Encrgy Econanics it Tokyo,
their worojectlions of Jopun's cconomic grewth and encagy  domeaad
hove  consistontly been lower thon the Mnistey of Internoticand
Trace @nd I.»dustry (MITT) projecticus. The Inetiltute  gredicts
that if thoe renl GP growth roto L 1990 4g 3.1%, thoe demwad for
LNG will dncrocse from 16,891 million teimmes 2 1981 ta 25.5
million ftomwues in 1985 and 35 millicn  tomics o 19%0. Thoeso
figures oare doout 0.8 million tounwes lowver then: tho movised long-
range projectio: of MITI. With the 4% rotoe of c.\co:::cxn;i.c arowl,
the demad for LNG would rise Lo 27 million tonnes in 1990,
Howoever, whilo the Inctitute of Encegy Bocounonics projoctions seqm
to b2 realistic, the gas Industry aid power compainics in  Japon
mrojoect somethicg higher than those figures due to the fovorabls
offect of noharnl gae o e Melomy! fuel, and locronsiog
irwvestmant L ING techiolegy. Moroover, LNG con b2 supplied on o
roather stable and scoure basis because of oy torm  perchase

colhitracts.
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Ac shown In Tedble 14, Indonesie 33 the largest
supplicr of NG for Jopan. The gos buyling coatrect fror thoe
United States, spocifically firrom Alagkn, will cxpire 4 1984, wxd
it is still uncertain whether it will be seiewcd. I 1982, Jupan
:a.lrportcd 7.5 million tonwes of LNC from Indonesid wder loong torm
conrcracts,  ad 1.3 million tomes wider short torm coyiracis. As
indicated in Table 15, Indoixosia is presontly comnitiad o supply
Jepan G.8 million vormes of LNG, which :mounts to over 400 bef,
The contracted futvre import of 6.3 million ‘tom'xas a yaor whll

ireroass the dowed Tor nebural gag by ovarr 300 bef o abous 750

cf by 1986.

Toblo 14, LNG Impore by Japig:, 1960 wd 19€1
(millice: Toies:s)

EXporior 1500 L8t

o]
°
in
ol
v
~}

Edonesia

w
°
[#4]
[%)]
°
(3]

Brunei

2.0

=
L]
2

Az Dhabi

D

Unitod Statoes 0, 1.1

Source: Potroleum Mews, July 1902,
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Table 15. Jupan's LNG Impert Commiimoncs

{mZ1lic tounes poy yooar)
Supplicr Prosoit: Coutrectod Under
, r L3 *
- Comini*moni:s e Imports Discussio
N .

v A Dhabs 2.06

Malaysia 1.7 4.3

Bruned 5.14

Tndexiosia 2.8 6.5

Australia 6.0
Cainada 2.6

Al:zska W96

Sourcz: Petrolam News, Moy 1902,

I 1983, Indonesia concluded a deal with  South
Korea to supply 1ts LNG at the rote of 2 million tonnes a yuor
starting 1986. In the paet years, ILdonesia has boen discussing
LNG deals o wd off with the Undied Stulos and Taiwan, Howevor,
for tho United States, the prospect of future LNG sale has to be
considerad wilikely due 4o the vow large gng roscrves found  in
Western Canada and  Alaska. There woo also disoussion  about
exporting  sbowt 2 million Uoveas of LNG from  Indonoesis
Singapors, altheugh an ovorloand pipesline from Malaysia moy b o

cheaper aliciraulive,

Al i oall, iU is vary 1ikely thot LNG production

in Trdonasia will fncrcease Lo aboat 950 oof by 1986. Boyod that,
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the prospect of Increasing demend for NG will decaid oo LNG
rices, Tthe devilommont of gasficlds :.';-'.'. othor rroducing  coun-
trics, and occonomic growth i the Pucific raglon. Bowovar, Xf thoe
Japonese projection of socrgy domed for LNC s corvect, o 1920
Tdonesian LNG export to Jopay will incr:as: to =t lorst 18.2
million touncs o 900 bof of covursl gas Ln 1996, assming  that
the oroesont market shoore is o be nolntained.  With other poton-
tinl dmporiiig morkets, Ddoansis's LG oxport A 1990 s
oxpectd to incroass to 1,325 hef of noluwdd gas ocolveleat. The
orojecited  figuros of LNG oxpors in 1995 oand 2000 ave  astimac

from the average growth rolc during the 1985-1990 period. (Sex

Table 13.)

The domands for natural gos & fortilizer plants,
LPG aid carbon black produc:ion, othor indusirios, oas Lift axd
pressure  madntenance A onifiaslds, ncluding s oo fuel in
rofinerios are all cshimntad o tho basic of tholr pect growth
ratos which zre judged to bhe the most reasonable ootimates of
futire growth. The followsng growih rvabos e uwsed in ow
projecticn of virious fulwe domestlc usas of natwral gas:
Fortilizer 2.2% p.i.(1979-1901)
LP5 @d corbon black 6.0 p.a.(1870-197L)
Orhoy 1rrge induowices 17.T P (1950-1981)
gnzll axdusirlos 7.2% 0.0, {1980~1281)

Fael for rofliugies 2.8% r.n.(1975-2973)
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3.3 I-’ialay‘._‘.:}_i_i

L: 1982, *ha mujor souvrce of cogrov rocuiyanent in
Malaysia was products fraw oruds oll wineh ropeeszot over 90%  of
the country's total awrgy consumption. Hydrozleciricity ad
waditional gy sowrces  accowrt for oilly Iess than 10% of
total mergy usc.(9) I 15282, the oroven rescrves of  oil were
cstimated to be 2,5-3 bilileon birrels, comporod with 1,04 billion
borrals given n 1978 and 0.9-1 billion baryvels octimatcd  some
yoat's  baefore thot. Thoe couniry's crude oll produciion increzsed
from 10,000 borrels por doy in the carly 1970's o abou: 300,000

barrels per doy, a2s shown in Table 16,

Up o 1877, +tha two pramiiont ollfioclds woie in
Serowak (coaraied by Sariwak Shell) =id Subch (operated by Shell
ad Eose) which produced bort 61% mxd 39% of the votal crude oll
production rospectivelv, T 1978, thoe third oilfield was
discovarad i Tronggonu which kogae. o odd cbout 42,200 barrvels
puar day, visayy o coout 100,000 barrels a day i 1979, The
contrition of crude oil production ot Traxgawm offset the
deciiudiyg  output from some clder aroes in SarawaK, as shown in

Table 17.

Boorgy  consumptlion o Mnlaysio ineroascd ot the
rave of 9% por annum,.  The consunpeion of oil products rozz from
sbout 63,330 berrels per doy in 1970 Lo over 160,000 barrcls o

day.(10) Elactriciiy genoration, “he coustry’s largest  ehergy



Tablce 16, Cnde 011 Procuction in Mulaysia, 1960-15¢0

Yoor Barri:l/dry
196¢C 1,1E9
1965 062
1970 17,9569
1875 92,003
1976 165,429
1977 183,517
1978 216,907
1572 292,962

RAC Y 300,000 ()

() Estimage

Sowrco: Potroloun Econamist, Moy 1930

congumar,  conoumed  about 29% of  Total anorgy  congumption,
followed My transportation (20%), munmfactiwring ifrduistrics (19%),

and agriculiure (6%).(11)

Rasoprves od Production

Although Malaysia could onsily incre=mso iis  crude
oil  production e 500,000 barrels por dey with the owistig
rescrves,  the anphasis hos recortly boon shifted awoy from  odl
Towards nobural gas,  thus slowling down tho rote of oll oxploiise

tlor. The govornmant, throwgh Pelroins, is tundng steodily
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Table 17, Mulaysion Crude Oxl Production by Ficld, 1€77-1979

(herrel/diy)
State Coorator Field 1977 1878 1979
Sarawak  Sarewsk Shell  Borondio 50,821 41,095 .a.
Tukan 23,098 26,031 a.u.
W. Lutoug 12,016 10,557 .o,
Bairam 15,907 8,033 ..
Botty - 2,706 n.e.
Fairly-Barom 4,576 2,438 n.a.
Baokam 2,782 Z,197 e
tal 112,210 93,105 110,400
Sabad Sabah Shi2ll
Poirolaim Samerg €3,244 70,502 75,900
Esso Production

Malaysia Tomsmgo 8,063 11,091 6,600

Total 71,367 £1,593 82,500
Tranggana Esso Production
Malaoysia Puial/Tapis/

Bakok - 42,209 99,200

Source: Petroloum Foonomist, May 1930

Towerds notural gas as o major eitorootive olopgy sourca o oil.
Since the early 1270'tn, whon lavg: noleassociotod gas  woserves
were fowxd in the norith of Savewsk, ond cspeciclly whon it was

confirmad i 1979 thabt die nedtural gos rosorvos wore 1o loyge oS
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27 trillion cubic feeot, noturcd gos hog becoma o wwioricy  in
Maloysiz. Io 1978, Shell roported The figure of & trilliomg cubic
fecet of associated gas, bringing the Totul roscrves o obout 33
wrillion cubic feet, which was four tinmcs grector than the oil
resarves in teprms of heat value., The discovered gos TesEivoed e

locatod in 45 offshere sreas aroud the ell-produciing fields,

Gas production In Maluysin stertod in 1973, (S0
Tablz 18.) Up to 1933, most gus mrodweed was assectatod with oil.
When  the Tronggsnu  oil £iclds bogar  oporation L 1972, e
production of notural gas increasod from 21.8 bef in 1977 Lo 85,1
ef in 1978. Of the total output of 05.3 bef in 1981, Sarowak
Shell was probably respoasible for 60%, while 10%-15% was  from
Shell's Sabah fields and the rest was split betwoen Esso ot

Tronggzm od et Sabah,

Consumption

In the 1970's, only a small mroparticn of produced
gas was utilizod, whilce most was flared at oducticon  @itas.
Throughout the 1970's, aily 8«2 mmefd woo uscd from the Savawik
ficlds which were locatod cleose to the shore. The largest wore o
Brunel LNG plent, which consumod sbout 4 mmefd from the Falrlye
Barem Ficld, end the Ssrawek Eleociricity Coweil powss gtaclon ob
Miri. In 1980, =bout 54 of gas producuion of cboui 16 maefd wos
used on the platforms for power gonoroatiorn:, ond chaut 9.5 mmefd

were utilized fl"}. othoer cormcgc.al paposes. Therofore, with Lhe
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Table 18, Netural gus Production i Melaysia, 1973-1981

Yoor Billion cubic feot
1973 3.2
1974 2.%
1975 5.9
1976 4.3
1977 | 21.6

1978 35.1

1950 84.5

1981 85.2

Source: Deprrimant of Mines, Malayoin

emowye of 327 mmefd of gas producad, the total of 300 mmefd was
flared. Gas utilizotion was limited to thoe arca close to the
shore due to the lock of licucf~ciion ad {ransportation systams,
In foct botwoon 1973 ond 1980, th: vate of gas fluring aice
declined in 1975 when a Bruned NG plant was completod ard  took
ebout 4 mmcfd fram the Fairly-Baram :‘:::?.uld through a gas collec—-
tlon pipeline grid, Agoan in 1978, gas flaying incroased  after
Essots Troagganu £iglds bogom do cupply their oil. The Moleaysian
authority then bocome mors cenceracd with the very high rate of
flarirg and proposcd @ gus conscrvonion plan to roduce flaring
avan &bt the cost of declining oil production in some oil fieolds,

This policy is in sccordince with the National . Ol Deplotdon
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Policy which aims :“rL oroloncling the duwstion of thoe country's oll
rrocdhucticii. Boch covimoctor wos asked to reduce the rate of
flaring. The gne-oil watzo verios fram well o well with  thoe
minimum  osocietod guo of 380 cublc fool per barrel of rroduced
Cil, Thoe medmm  ollowsklo race of flering was introduced  @d
riedajection moasures were proposed. AU tho some thme,  Potronas
e 20 onmhesize o 1oy torm gas develomzat, The coacroin
plans towards ges develomsent started in 1979 after  Potronus
Caawigald took over Conowco, the former oporator at the verv-high--
gas-potentisl, 19,166 squre kilomotre tract off Trengguit wder
& moduction sheriag cortrech with Potyonns. Aftor foking  over
from Conocco in July 1972, Pelrones constructed o gas-gathoriog
pipoline which Lied in both associated and  one-nssoelioted gas
from +the Dsso areo with Petronus Cavigali's Duyong od Sotung
Fialds in the south. The couscrvative ostimane of the rosorves ok
Duyong and Sotong, @d =t che nearlwy Ferld cod Anding Flolds wan 2
wrillion cuble foot. The gas rescrves of Esso's f£i21ds ware

»

ostimatod o dwowd 3 rillion cubie Foot,

T 1983, wMulaysio suorlod exporiting LNG fram it
Bindu plart in Sarowek. Accor- im0 to the 20-yvoar conirael with
Japgacse  dmposiors,  Hldoysie will supply LNG b owihe dncikind
volune ~f 250 mmcfd of osiarnl gos, wisisy Lo 200 mmcfd of

auawrel gas or 6 milliun "rA,4.\f oy of LNG.(12)

In the long rn:, The Lagocaiced gns from oilflclds

througheut the country is plound o be usod in the followlig
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~Pozrochomicn]l odasiri

~=A A50-FET powcr ouovion
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Damend cid Supply Projoctions

Although the cxisting o.o rooorves i Molayela foo

nocdorably shudane, dfficulitios S rosching beth the domesilic
WG HPOKT  MerKels have kept the level of gec prodkelion oloa
vary Iew vobo, Hwover, fooer s gerowth ooednrid oo unllizoclon
will bo very high, with most of the sroducd goo bidng processod
Lybe LNG for owporz., By 1985, che copoc’oy of Sive LMNG pRass of
Dinmulu was cxpredad o almest 200 bef pow vear.  Aed 3n 1964/85,
wEdrnl Qe wos suppliod o o ARD-ME power stollon ot Trenggan
which conustmos obout 40 bof por yoarm, Th"“Cft.,rt‘:, che fotal domoad

for gas wcronood o 235 hef 1n 19285, (Soo Trble 18,)

To  has boon suggooted thoy Medaysia can st up &
vichle gpotrochomic:l ndustry by 1990.{13) Accordiag o Malay-
sia's megtor plan o nnihured ges,  an ethylone comployt-with o fou

" e e = £
ek Those at -veoot of MG 1

polymor planyis downotroom In the Jndd
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billion will be built by 1990. Accthylene black and vinyl
chleride arc suggested for a follow-up phasc., The petro-clmical
plon is expected '-l:o be feasible, because the domestic market
alone will be large enough o support =i athylonc plant by 1990,
assuming that the local demand for potrochemicals willi  incrcase
steadily. TIf this expectation is correct, Malaysia will be #ble
to utilize 485.5 bef a year of natural gas in 1990 in order to
satisfy the nced for ING eoxpor:, o powar statiaon, axd a
petrochemical industry.

Table 19. Estimated Long Tarm Demand for Malaysin's Nobural Gas

{billion cubic foek)

Yoz Voluma
1580 9.5
1985 235,0
1990 485.5 (a}

(a) Estimated by V. V. Desal in "Riergy Resowce Balance and
Supply Developments in the As:-‘.a—-Paéific Ragion™, = papar
presontod ot thf; 3th Pacific Trade and Deovelopment Conforonce,
Manila, 1?83
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3.4 Thailond

Unlike Malaysia ad I M,.w-.:, Thed dewd Lz s 0ile
importiig country. In the 1960z ad 19703, oil was the covvixry's
main chargy source, providing nt leust he Af of the botal encrgy
requirament. Of the comorcial encoy consumpillios of 300,000
barrels of oil cqguivalent per day i 190L, over 0% came  from
0il, (14} Most of the oil coasumed hiad Lo be dmporiod, siwee thoroe

is .virtually no significant production of indigenous oll.

The oil eriscs in the 1870's ad the carly 1980's
Irought Jbout advarse offocts on the Thal economy by creating
larce trade and balance of payments doficits, high fnflntion, mad
growing forcign dobts. tor the dromntic rises in oil prices ia
1979/80, Thailand's import value of crude oil md oil products in
1981 accounted for over 40% of its totsl oxport ommnings and
about 30% of its totel import bill. T its offoris o roduce
thrse sarious impacts of oil price increuses on the econamy, the
govormmont  has  set on Lcoorgy policy which admg o diversifving
the country's chorgy scurces and lessoning  the depondonce oo
imported enerqy, perticulorly oil. In ordur o rely more on local
enerqy, peotroleum oxploraicion in the cowitry hus boan vigorously
promotad,

Potrolewm cxploraticn wnn Thadlad stertod in 1950,
Bofer: 1971, the richts o oxplore hydiocarbon potoniizl  were

reservod cxclusively for the geoveromant. The geolegical siwveys
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and oxploration were done on & limited scele. T 1971, the
Petroleum Act was pramulgated in ordor to standardize the torms
and conditions for forvign investment in petroleun oxploration.
The Aact was proved succcessful in aicouraging foreign oil compa-
niazs to explure, produce and scll petroleam under a concossion
system, Spurred also by high oil prices, oxploration :x:tivi’cies
in the country increased sharply aftor 1971, In 1985, 15 oil
companies were holding 32 concession blocks: 15 blocks onshore,
16 Dblocks in the Gulf of Thailand, and one block in the Andaman

Sea.

Between 1971 aid 1985, more than 120 oxplaration
wclls were drilled both anshore and offshore, and about 40 wells
were found to contain commaercially viable deposits of petroleum.
So far, the reserves of the discoverod natural gus have beein much
larger than those of the oil found., These discovaries opened a
new era of the development of indigenous oil a@d gas for
Thailand, which will enable the country teo be more sclf-reliant

in energy.
Resorves

Thus far, commorceizlly visble naturcd gas deposits
have been discovered m the concession blocks oparated by Union .
0il and Texas Pacific in the southern part of the Gulf of
Thailand, and by ESSO in the Northeast of Thailand, As of carly

1985, the proven rosarves in these arcas wore estimated to be
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arourd 3.72 trillion cubic feet, with the possible reserves of
9.20 trillion cubic feet. (Sec Table 20.) However, these
fiqures, cven those of the provon roserves, should be considered
to be uncortain., The proven rescrves in the Erewan Field, the
first producing ficld in Thailand, woere revisod downward to
one=third of the original estimate, becouse, as claimed by the
producer (Union (©21), ofter more drillings the geological
structure in the area was found to be more camplicated thain it

was first thaght to be.
Table 20. Natural Gas Rescorves in Thailand

(trilliot: cubic fcet)

ator Proven Posgible Total
Union Oil 1.517  2.317 3,034
Texas Pacific 1.923 5.665 7.588
ESS50 0.280 1.220 1.500
Total 3.720 9.202 12,922

Sourcc: Estimated by the Supply Workirg Group of the Encrgy
Planning Prcject for the Sixth National Economic and Social

Development Plan.
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Production and Uoilizotion

In Coctobor 1981, Uaion OLL, mn Amoricin oil
company which staviod oxploriixy in Thoilond ia 1972, bogiar to
produce natural gas from Lts Brewos Fiold inothe Guif of Thad-
lemd, In 1982, the Erowon goo oucpui rongad from 120 te 150
mmefd, which was bolow  the original tarcet level of 200-250
mncfd. {(Sce Table 21.) The shortfall wis due o the dowward
rovision of the gos rescrves in the £i01d fram 1.58 tcf to 0.628
tcf, However, the company was oble to supply additional natural
gas from its ncarby gasficlds (Kapong, Platong, Pladang, Sztun,

Baanpot) from early 1685 onwords.

Texss Pocific, anothor Amoricomn oil comprny, &lso
succeodad i finding natural ges in ite 4 concoession areas i the
Gulf, Although its production plan s ot dofbinite pondag  an
soreement with the Pelrcleum Authorily of Thalilioed (PTT) on the
mrice of its gac, it is wxpaetod choet preduction will start  in
1991 at the rate of 100 mmefd, lncroasiig to 250 mefd by 1995. In
1985, the rate of Usion Oil's gos flow ot obout 310 mncfd yielded
about 10,000 barr:ls o day of condugsocae. In addition, wabout 18
mmefd of fssociatad gas was produced by Shell at its Sirikit
Oilficld i the sanorthorn wet of Thaeliliod., The octunl  ond
expoctad  total woiurol gas production in Thailord is  show:  in
Tobia 22, PTIT oxpects thot the -:.:0'::_.',&1 gus supply will incrossc Lo

700 macfd in 1951 and wo over 950 mmedf In 1597,



Teple 21, Moachly Produc_icon of MNotural Gas i Thoolewsd, 1981/82
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1962

Qo Lober
Nowvomb s
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Scptumbor
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Source: Depariment of Minrol Reosourcos.,
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The natu’r"al gas from the Gulf has all been
purchascd by PTIT which in turr delivered most of it to the
Electricity 'c;cnerating.mthority of Thailand (EGAT) for two of
its power plants situated near Bangkok. The gas is _ transported
from the gasficlds throuwgh the PTT's pipeline which is 590
kilometres long and hae about 425 kilometres under watsr. In
1985, PIT also suppliad sbout 30 mmefd of iis natural gas to a

cement plant which iz 120 kilometros worth of — Bangkok.

There hs a plan for other uses of +the offshore
natural gas in the future after 2 gas soparation plint was
completed in 1985, As shown in Toble 22, the main use of natural
gas as a feedstock is in an ethylenc cracking plant which is
planned to produce 300,000 tounes a year of cthylene. The product
is to be used as w important raw material in  downstremm
petrochemical industries (producing HDPE, LDPE, VCM, and PP) to
be set up in later stages. Some of the future gas production is
cormarked for thoe use as 2 fuel and o frodstock in sueh  large-
acale industries as cement and fertilizer. In the next two
decades, +the EGAT's power plants will still be the largest

consumcr of natural gas , ammning over half of the total ocutput.

A plan *to export LNG from Texas Pacific's gas
resgrves o Japan at the rate of ihout 440 mmefd o over 3
million tounes per year is being discussed. I it materializes,
the export will be handled by a joint vanturc butween sane Japan-

ese  trading compunies (notubly, Mitsui apd Mitsubishi) ad Thad
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Teble 22. Natwral Gas Production and Utilization {by Activity) in

Thailaxi

1982

Production 120/150

LPG

Petrochomicals

Coment |

Fertilizer (Ammonia,lrcal

Othor irdustirics

Elactricity (EGAT) 120/150

Sourcc: Policy Planning Soction,

Thailand.

(millio cubic fect por day)

1566 991
867 1,167
80 120
- 40
30 40
- 30
- 30
221 440

Petrolcum Autharity of



ING Co., which iz a wholly Tholi-owood comprny with mojor  shore~
twldcrs beling the Fiaosoce Ministry, the PTT, o fow large  Thal
commercial baiks, wxd some other Thol compuiics. It Lo cxpectud

that tho LNG cxport will not start until after 1990.

e use of nutwral ghs @s I Chelgy SOWes  ropri-
sents  Thoilad's Zmpertant soop towerds rolying more oo an ndi-
goenous anergy. In 1582, which is the socond yorrr of gas produc-
tion in Thailiwd, natural gus coustituted €% of +the cowiixry's
total primory churgy consumphion---2 porcentage which was  still
much amallor than 38% in the casc of oil. (S2o Teble 23.)
Howover, 10 the next two decazdos, wotivrnl gos Is oxmacied to boe

@ incrocsingly importont oncrgy in Thedled, growing fran 5% of

)

total primovy encrgy consumption in 1872 o 1W-22% o the
1920's. (Soo Tabla 24.) Cruds: oil, whilc still the moct importms
camnecial  onorgy source, Ao likely to rodueo iits shore further

in the fubwe.



Teblc 23, Pramery Ejorgy Sources in Thollad, 199

Million ligroe % of total

(Coude oil

oguavadi)
oll 2,716 3a
Noacwrnl ges 1,301 6
Hydro 1,157 5
Liguite od conl 307 4.
Charconl m:d wood 5,366 A

Othors 1,386 6

Total 22,733 100

Source:  Macrooconomic Situoetion ad Progpocis for Euorgy  Domad

i Thaulond, 1985-2001, Netlunal Beooomic ond Socicl Dovelopmernt

Board, Octobor 1995, p. 250.
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Table 24, The Share of Noeturel Gas in Total Primary BEnergy

Demand in Thailand, 1982-2000

Year Million liwre % of totol primary
(crvde oil wnergy domand
cqaivaleint

1962 1,301 5.72

1986 4,320 15.09

1991 5,910 17.44

1996 8,149 21.95

2001 7,362 18.0%

Source: Macroeconomic Situation and Prospects for Encrgy  Doemond

in Thailand, 1985-2001, Nuticnal Beonomic and Social Developmont

Board, Qotobor 1985, p. 250,



3.5 Philippines(15)

Philippines is one of the ASEAN countrics which
have to rely heavily on imporied oil for iis cnorgy rogquiromont.
The demand for cnergy in Phillipinces increasced from 62 .7 million
barrels of oil cquivalent ‘n 1972 to 84.8 in 1931, Ibout 85% of
the total doemand in 1581 was accountod for by oil, most of which
was importad,. As in othar oil-~imporiing developing cowrorios, che
two o1l shocks cousced massive trode deficits and sericus  eacrgy
supply disruption in Philippines. T oil import value, which
constituted 13% of total export carnings in 1672, dramatically
incrcased to 43% in 1981. The government has attampiced to mairge
the onargy soctor through these difficult times by divorsifying
the souwrce of peiroicuan imports, @d mora  importantly, by
devcloping indigehous chergy resources. It sought to pronote and
rogulate the exploration, development, exploitition, and utilizo-
tion of suwch clearnntive sowrces of onorgy as  hydropowar,
geothermal, cozl, aud biomass (bagnasse, alcohoi, coconut oil,

cte.)

Comparcd  to  these altoriative ohergy sources,
natural gas seans unlikely to bo wn attractive alternative to
oil, The proven rosarves of natural gas is estimatod to be s low
z3 0,01 willion cubic feot, which is very small relative Lo
those of coal = o0il. The provan ad pocontial conld rescerves are
astimatod to be sround 200 and 1,750 million tonnes respactively

in 1981, while the provan: yregsorves of oll were 6 million toanes.
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As for goothermal, thore wore aliady 446 mogoawntis of dnstnilaed
capacity derived from geothormal cucrgy. The proven  geothormsl

powor capacity wos ootimatid fo be L, 00 megawatis Ly 1981,

T A3 fixr aw long~term cocrgy blaniniog Lo concoried,

H

Philippincs  odms b roducing importod coorgy ad bocoane  more
solf-reliont theough develomaony of domestic Gergy rosmmcos. It
i plowed that the depodence of dmporioed cnagy, pordiculrrly
oil, will rodues from 95% in 1970 =o 50% in 1957. Howowor,
nrtuwral gac Lo not oo of thoe major alituuatives as log &8
significant mourts of noteral gos hove not boxy foud i the
coamtry. AL presont, no plin hos boon mido for natural gao dovies-
lommunt  or owven the orespoet of inporting notarnl gas from obthor
ASEAN countrices, since Phillppinos scoms o pot moro dphasis oo
axpleiting indigonous cnorgy rosourcas, wopaeially hydroolociric,
coal, mnd geothurmal., OF the 4,666 mogrwsite of powor crpocity i
1881, hydroolecizic anergy contriwtod umbout 940 mogowatts oF
20%, geothormal cnergy cccounted for 440 nogiwatts or 10%, 2% wos
producad  from coal, and the ramidolag 60% was from oil. It is
cxpoctod thit coal, goothormal, avd hydro will repleco o substone
iz} part of potreloum products 05 CRErgy SOWCes wni gonerating

cluctricity in the futuro.
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3.6 Siigonor(16)

1

Singopore  io thoe only ASEAN country which e o

T

rogardod Os L rOSoUNCo-podt Coumily. ITvs dovolomont o
prospority has boon due to fts locntion od tho crossrond  of
InGoonatoonel sen rowtes.  IT hos bocune o majos port g rad:
covey of Southoenst Asia, Befors 1960, Slugapors was mainly &
rode  contor ard o port for il bwkoring., X 1961, Lus il

sty bogon o chooge its structhure by moving inte  potroloum
refining end bhocoming @ rogional conter for oil refining and  oil
cxpiorouvion soxvicos,  Sirce thon, :"—_:1:5 mojor oxport item has boeon

negenlam products rofined fiom portod ovude oll.

Howover, 1o rocot yonvs thoe ASEAN shose  of
Singapora's potroloamm  oxport murkot hos docreasod from 50% in
1960 to 23% in 188l. This hos beoorduc wo ths foot thok
Indoncsia, Miloysio wnd Thofland hove axpeodod choliyr demestic oil
rofindig copecity with the parpose of locriusing choie oil scupply
security. Moreowet,  «ll ochor ASEAMN coumrtrics have plicod  mor
rellione: o thelr  indigorous coorgy rosources o ruduce  tho
:%mpacté of futur: oil price incrunses. AT prosant,  substonitic

CXCo8s capactiy «Xists in thoe oll rofiying indusizy ia Sihagoporo.

Ty 1983, Siogopors stmtod to mewe  into  w
potrolam-roletd Ldustrics. A potvochomicsl complox, with tho
invaestment by the Potrochonicid Corpewnvic of Sincepore md o

Jeponoese  consortium  lod by Sunitomo, whs comploiod and Is
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oxpocted  to produce 300,000 tonnes per yerr of  othylone and
160,000 tomnas per year of propylenc from a contred napthe
cracking complex. At present, +the complix nay enjoy the baencfit

of being the only plunt in ASEAN, but with worldwide oxces

1]

capacitics in the potrochomical indusiry, some revision oo

production plan is being discussod by the investors.,

Thore have beer talks, but no definito plan, about
importing natwral gas from Indoncsia to  Singapora. Thoe dmport
figwe suggested Is about 2 million tomes por year. Howover,
this has to compote with nobural gac fronm Malaysia vio on
ovarland pipeline, which could bo & cheepor altornative, ITn any
casc, for mary yeors to come Sihgapore will have to rely heavily
on oil for its anorgy roquirancits, 5 At has always done in the

past two decades,
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4, Cooperation in ASEAN on Notural Gas

The: precoeding saction cloarly shows that throc of
the five ASEAN countrics ore substantially eondowed with natural
gas, and thore 3is a good motontiul in oxporting as well as
consuning this cnargy resovrce by thase councrices. A mumber of
large projects in the rogionn have beonr wdertakeon and plansed  in
order to bettor utilize notural gus, which in tixwe past was cither
flared wway or left wwused ia the ground due to low  ehergy
prices. The prospoct of discoveriig more naturzl gus rescrves in
this part of the world is also rathoer promisiing. In the aext
decade when it is oxpected that ASEAN's notural goas  producition
will more than double, this resource will becom: onc of the
region's most important cnergy sourcos which epsble tha produciig
couttrices to warn or save large sums of foroign oexchange. It is
important, thoreforae, that ASEAN should cxplore possibilities of
cooperation among membor countrios in mattors relatod natura) gas
in ordoy  to idontify and roalizo the mubhaal bonefit which mey
cxist. M actampe is made in this papoar to suggest and  hwiofly
discuss som2 soomingly possible cooparotliva monsurces by ASEAN i
this arca. It must be emphasized that the moasures discussad  in

this paper arc only tentatively suggestoed and not exhaustive, and

1 17]

further detailed studics are dufinitely necdod Lo assess  thoe

feasibility of the following measures.
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1) As opointed cut

developmant  of potrolam rocowrcos Lz tho ASEAN rogion enn lond
to propxrty rights problems, With the ASEAN couvivios ochewlyg
cdther lad or offshore bordors, conflicts may  ecise  from
ovu‘lapmmg claims to rosource owwrship duc o ») corflicting
historical owicrshipn <lodms, D) cxteded  wonomic bhowdory
Yimits, wd ) bowdicios Swaddlliig polyrolaum  rasorveivs.
Although  these moporty =ights probloms iro portiaont to oll
minural rosourcos found aleng the borders,  they ixs particuliorly
relovant  to natural gro bogouse nogst of the gog discoverasd b
meduced iy this rmxlon is locntod in offshore  wress  wiwxs
awn genaral bouwndorics ore wot well dofined wid conflicting cladms

SEa more possible than in onshors twons.

To owvoid thooo oreblems, offorts should be modo by thoe
ASEAN courrices o duwvice methods md rmvoccduras by which  thols

shiard  boundorics oo clomcly duefinzd.  Howover, o3 Siddowvao

-‘ch

obsurve:s, the possible oxictoee of potroloun  doposits
boundrry  arcas  tonds o hredon the comtrics' pesitions i
nogotiations  over s conflicting cloums. Io coscs wharc 3t is
impessibls to delincntc common: bowdurics and ovarlopplng is thus
wnewvoidoble, o compromics should bo reechod wherdhy the rosources
found in thuso orone e n"'ﬂ.x; mong cowttries Lwolved., A good.
axample can bo soon I the 1979 rorcoamont bDotwesn Thoeliland A
Maloysis, wxier which both cowmdrius gred o joiustly doveloo
their offshors boundiry oron straddlod v o natural Oos DOUCEVe,

The  wgroament  invelved o sharing of wxponsces and  rovewme  from



cxplocstion and  production of oil xd gns fn e 2,100 souoro
milez woea, whire o xesorve of & Lollliesy cubic foot of  gra
roportedly oRists.  So fir,  the deloy doocdmplononting thils Thid-
Malaysisgy  Joinl develoomaay moodect e an dus to difforances
i1 thedr lews ond rogulotions concornlixt potroloim  oxploration,
production  wd sale. Owe e prodect gols wdorwny, 3t shouldd
sarve a8 o good oxomplo for fubhwe dovelomment in othor  disputod

arenn of the rogion.

2) The eolmie on noturad gos wiilization 5 Tedones:za,
Malaysia and Thailond indicatoe that some of the gas found will be
usad i such  gas-roloted Iedustrics s petrochomicols,
fortilizors  mnd lron-ctcol produces, oithor os o foodstock or o
fucl., Forr oich of chose  idodusie’os, which moowics Lugo
invesaart d luag tam commimaent, I Lo lppaestive tholt it
cconomic  and finsncial feosibiliiy b corofully  nosossad, The
assesanat should boe Teadad oo ondy o Tt s'_:vail;ab:',lity' of
notural  gas at o slao o the pricos of  obhoy Immertant dnpaits
{(which in most cusos have w0 bo dmoortod)  ad the mackot
situntion. Thore = o twdusey oo o goveroment o covelade thae
these adustrics  are cconomically vieble  wnd foroign-orchonge
saving simply bocouse its cowroary hoppons Do discover mdboimiila
aacunts of noturzl gns. T somo coanas this tondency is roinforceod
by the fzer thot o high degroc of Loxiff @ aontvriff
proteccion, wid o potentindly luvg clizo of thoe loenl mocket moko
the projocts financinilly foasible. Howower, it is possible that

these lorge industrics will Lo tho loing sur be fodfflclont belind



the tariff wall wnd crento finoncinl difficultics. Whilo  ooch
counrtry i the rogion wrics to proticet its ownt industrios, 1l
countries will forogo +the opporonnity ond  the bawefith  of
increasing troadc omoug thamsolves and with *hoe rost of the world
based on the priciple of conpiarstive (dvantige. Bvan 2f theso
industrics are notb to boe protoectod, e dysomic  sittedion i
encrgy and  poetroloum-rolalod adustrios  cat moko thoir
feasibility wuneortain, This is donoasratod W the  newly-buile
otrochamical  industey lo Singapoie which wag expected ot tho
planiing stoge Lo be pranising becouss of Zis lovge  cil-rofindog
facilities nmd coudent  supply of potrochemical  fecdstocks,
Howevar, the prosont oil glut o the worid's exeosy capacity du
the petrochamical industiry hove roduced the profitobility of the
projuct, ad changos are planad o be mode n oprder o iﬁprov::
ics perfomasce. It Lo thorofor: sugoestod tho detalled studios
b made which lood to rocommoadsations on the optimom locoition  of
these gas-relotod dndustrics in che roglon in ordor o noxdmizoe
ceotiomie Hficioncy, od mveld  oxeoss copeeliy,  senle

discconamics, znd woascoful proteouion.

3) It con be sceen from the bove roview thet whils
Idonazsia, Molayola and Thelilnd pogsoss patural gas, Philliploaos
and Sligapors have found nonc so far. It s tompling to sxogest
that, to roduec the @ugion's depondexc: on of)  dmport  fran

sources  outside  he ASEAN, liz Indigonous gy ReSoureds

inclhuwdliyyy  soturadl  gas shouwld bho treded nad consumod within  the

rogioi. In thoe case of anitwrni gom,  Che rolovast  quostion s



€0

whothor b iz fessible o build o onodtwork of gouo pipelines
linking somc o 21l ASEAN cowstrics  {(cog. ITodotesio,  Moliysia,
Thailand zd Singapora) or o trade LNG rmong thosce cowmtrics. It
can bo dmagined  that Indonoesin wmid  Molaysia,  with  thele
glapdant resorves of natural gas, can supply tholr notuwral gas &

othar  wuwrov-doficit ASEAN countiics of i roquing and long  term

brasis. As noted :dbove, thero havs boon discussions  shoul e
possibility of Singeporc  importing oolwrzl o gas althoer from

Indonesia or Muloysia.

A) With some oxporiencs goaliincd by most ASEAN countyies

E; .

the neawnl dgas Lodvsioy,  woe el oxXpect gome muoael boefis
thoe sharirg of kaowlodgo ad nformacion anong cham. Foo ‘,}'mplz,
we can anvisoge Ldouocsiy, HMoluysin and Theilond  ochangiog
knowledge ond  Liformucion on vhidr lows concarning  forcign
iavesiment  in oil  wnd goo oxpleroiion,  the awgotiotions d

contracts o the lntuamscionn) splo of anltural gos, wd some

tochiiienl ad ccocaomic aspucts of  the unilization  ond

these gas-produciig  courirics, .. matuol consultation wnd
collective Dargoining io sellilyg LNG ©o non~-ASEAN buyers, | jolnt
vontires  in exploration od productics of nummal gas in the
rogicn, ad jol:t stndios on some proposnls of ASEAN cooporation

in onatursl gis as swggostad in this papoar,
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