TCE/EP/10050-~T

EMERGING ENERGY SECURITY ISSUES

Report Series No. 3

Indochina Energy Outlook

X

Program on Resources: Energy and Minerals
East-West Center
Honolulu, Hawaii




EAST-WEST CENTER

The U.S. Congress established the East-West Center in 1960 to promote cultural and technological exchanges among
the governments and peoples of the Asia-Pacific region, including the United States. The Center promotes
responsible development, long-term stability and the human dignity of all people in the region and prepares the
United States for constructive involvement in Asia and the Pacific through research, education and dialogue. It
provides a neutral meeting ground at which people with a wide range of perspectives exchange views on topics of
contemporary significance.

The Center is a public, non-profit institution with an international board of governors. Some 2,000 scholars,
government and business leaders, educators, journalists, and other professionals annually work with the Center’s staff
on major Asia-Pacific issues. Since 1960 about 30,000 men and women from the region have participated in the
Center’s cooperative programs.

Academic, government, civic, business, and media leaders are invited to join with the East-West Center’s
international staff in exploring major issues of international and regional concern, within the Center’s programs on
Resources, Environment, International Economics and Politics, Population, Cultural Studies and the Pacific Islands
Development Program.

PROGRAM ON RESOURCES: ENERGY AND MINERALS

The Program on Resources conducts research on energy and mineral resources in Asia, the Pacific region, and the
Americas. The research addresses critical issues such as supply security, strategies for efficient development and
utilization of domestic energy and minerals, and the mitigation at local and global levels of negative social and
environmental impacts. The main goal is to assist planners in government and the private sector in the formulation
of effective programs that coordinate national policies, e.g., economic development and growth, security of energy
(oil, gas, coal, electricity) and mineral supplies, maintenance of the environment, and protection of public health.

The aims of the research projects are the identification of critical issues and problem solving, employing the most
sophisticated modeling and analytical techniques in economics, geology, engineering, and finance. The Program on
Resources devotes a major part of its time to analysis and assessment of resource policy issues in Asia-Pacific nations
and the United States and plays an active role in interacting with lawmakers and government agencies at local and
national levels. The Program on Resources accordingly collaborates closely with the energy and mining departments
of governments in the region and with private and state-owned energy and mining companies.

A major objective the Program on Resources is to foster the academic and practical education of students from Asia-
Pacific nations and the United States through participation in research projects at the Center. Senior staff hold
affiliate appointments at the University of Hawaii and participate in guiding thesis or dissertation research.,

For further information about the Program on Resources or a list of publications, contact

Dr. Fereidun Fesharaki

Director

Program on Resources: Energy and Minerals

East-West Center

1777 East-West Road Telephone (808) 944-7560
Honolulu, Hawaii 96848, USA Fax (808) 944-7559




EMERGING ENERGY SECURITY ISSUES

Report Series No. 3

Indochina Energy Outlook

CHARLES J. JOHNSON

AMY J. LAMKE
BINSHENG LI

Program on Resources: Energy and Minerals

East-West Center

Honolulu, Hawaii

May 1995
Prepared for the
United States Department of Energy,

Office of International Energy Assessments
DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED v7<\

under Grant No. DE-FGO01-93EP10050

*Joatay) KousBe AuB I0 JUSWILIA0H SIS PINL)
9y} JO 35013 3092 IO )BYS AJLESSIOSU J0U Op URISY possordxs siogine Jo suowuido puw
SMIlA 9T Joolayy AousBe Aue 10 JUSWUISACH SAEIS PANUM Y Aq Suuoas) 10 ‘UonEpUS
~WO0931 ‘JUSWISIOpUS s} Ajdwl 10 MINSUCO A[LIBSSIOZU 10U S0P ISIMISYIO JO ‘ISIMIoRjnUBL
“JIBWapen ‘QuEy 9peI) AQ 901A29S 1O ‘ssa001d “onpord [erdrsuwos onioeds Aue o) U219y 99ud
=39Jy 'S8 poumo K[aeand S3uLIjul 10U pnOM IS SI 1RY) SJULssIdal JO *PISOLOSIp $s3001d
Jo ‘ponpoxd ‘smyeiedde ‘vopsuIojul AuB Jo Ssounjasn 10 ‘ssous)djdwos ‘KovInooe oy 10§ £j1q
-Isuodsax Jo Aypiqey| [e39] Aue sswnsse Jo ‘parjduwn Io ssa1dxs ‘Kjueirem Aus sojew .moozo_n.&o
119Y3 Jo Aue Jou ‘joa1ay) £ousge AUT IOU JUSWUIACH SIS PANU[) 9Y) IHION “JUSWIUINACD
s3181S P[] 33 Jo Aouade ue Aq parosuods Y10 Jo jurCooR ue se paredoid sem wodar sigy

JTATVIOSIA

VT T AT

B e it R S

v AT

LS

oY

RN

B T

T T T T




DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original

document.




Contents

LISt OF FIGUIES ...veveeiiiiieiiieinicstntscinisitstesctencstestsscsesessessanssssnsasssssssstoseesessessesssssonsesesssasessan iii
LISt O TADIES ....veeeerreeireerrreeieeereeerressteesseesnsesenessesessasesesensesssasasesasssassasssssenssessnsasssssenssessssessnsasasans iii
Executive SUmMmAry ......cc.cocceceeceereeneernnensenenensecencssacescsencses rereaeennne ceeereeseeeesentesaaeteeaaenaaerens iv
Economy............. reeeesseete st re st e ase s st s st sas et e e s aesanesesarenasanes reeeserestesutesareserentesntesaaessantaesaeesaneensasas 1
Vietnam......... teteeseeeestassseesseestaessesereeesaeeraeenresees reeesesesiressseestaessseasseesssesersaans ereeerreeeseeeesnnnesesenes 1
Cambodia.......... tteereessaeesareertessaeensasererensasnnen teteeeesteeereteesssseserereseretesesearessratessrteees rteesssteteentens 2
La0S . eieeerteeecteeecrte et ssees e et ee s et e sas e s seesesnnesensnene rteeeeteeesstaseesatanaanataeesnaeaesnntananraan 2
Resources, Reserves, and Projected Production .......ccceeeceeeveeeneeneerrceesreeeneroresnesacesserenesssscnnes 3
Oil and Gas........... teressreeeaeessereseesraesrrasnessnrenes teeeeesteessseeseraresesstesesteeessrttessraseesbeeeesteesssnsaeesarns 3
Vietnam........... tettesstesssessseesssessaeessesesesestesstesssessatesnteesstessateaeeearesasessatesrtesstesssessssnarerarenas 3
CaAMDBOMIA c...eveerenereeeiireeeeeerrereecsereresreeeaeaesssssesssssassesssassssssssnnssasssssnasasssssnansesassasannasanans .15
Laos....cccceeerveeeenen teteeessteessareessteeessresateasataaeastseeateeeaeesaratesenatesssnarasasanasnne eereerererreeanennens 16

€0l RESOUICES.....euveeevreeererererrreeessrresrtarassseesssssssssessssasessasesasesasnsesessseessseessssessssssesesssnnaassses 16
VIEINAIL..c...ovieirieereeieeereeeeesseessseesssssssesseesssessassosssessssssessssssssessssesssasessesssasassnsessnssssnsasns 18
Cambodia............. tereesseeesssseessasessseserstesaastaaaataastaeebtteeataeesaeeesraeesarareesatateesnaesesanaterns 18
Laos...cccceeeevene teeeereteesssaeeeasessnteearneenensanan teeestesssessseersressserereressarersresaseeratesrressnnassnassaes 19
HydropowWer RESOUICES ......ccerreuremenueerererenericrsesesssossssessassssssessessessessnesssssesss eeeeereeareserenanane 19
Vietnam....... teeeeressesssseeessseesssseesnressaseeeaasaeebatassatessteentaeeeanteasareresanteesentasenatassnaeeasasstasass 21
Cambodia.......ccceuneene Ceverebererere s e e e AR s e s s bbb e b e ns 21

La0S e ceieernerenrereiereeeceressrsennsessessarnrmssesesesassassnsrassesssssosssnsasasesasssssrssnmanasassessesessonenaarsssssenes 22
Electricity .oveeveeeeeererercrenes eeeereeseesteseesteeteatteeesatertee st et e et et e e s Rt s b e s b e e e e Rt e Rt e b e bt e st s bt s s s b e e b e sene 22
Vietnam..........cceeeunuent ceveeesaaes rereessesesssreeseraeesneaaasterastteeaatesenreeeataaeaetessnetsesteeseratassssntasserarere 22
Cambodia.......ccceeereceneevenencn. terereeessaessbessssessbessaeeateasatabeenteeerateatesartaasteeestessseessaesesaeerareeanes 24
A0S i iieecrreeeieceecrtrerererneeesesssssecsssesesssanssssssnsassessorasesssssssssssnrnssans tereeeeesesseeeessssrnrareesesaenanaes 24
RELEIEIICES ... vveeerrerrrerinenstereneessteeseeessesssanssnsesesesoeesonessssssassssasonns et s e e e se s e e s teasenns 25




Figures

1. The Distribution of Prospective Basins for Oil and Gas and Producing Oil Fields in

INAOCHING. .....coviiiiiictecee ettt et e et e e s e e e s s e e ressns 4
2. Vietnam’s Oil Potential, 1993 and 2010........cocuiimiieeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeseeeeeee e eeese s 6
3. Projections of Oil Production and Consumption in Vietnam, 1993-2012......cccoeeevevevevrnn.... 7
4. Vietnam’s Gas Potential, 1993 and 2010.........cueeuiieiiiieeiertieeeeeeeereeeeeeeeeeeeseessessesesssesssessses 8
5. Exploration Blocks in INdOChING .....cccoceueurruiicininrereieeereeteee ettt 11
6. Major Anthracite and Lignite Quality Coal in Indochina...........ccceveueeeeiveeeeeveeeeeereneeeeeenn. 17
7. Distribution of Hydropower Resources in Indoching ..........coceeueeveveeeeiceeiecninceneeeeeeneenenene 20
Tables
1. Basic Economic Indicators of Cambodia, Laos, and Vietnam ............cccccoeveemeeceeeeeeenerenenes 1
2. Status of Oil and Gas Exploration in Vietnam...........c.c.eeevereeeriieriieeeeieecieeeeeeeeeeeeneenens 12
3. Partial List of Existing and Proposed Hydroelectric Projects in Laos.......c.cceveeeueemeeerennn.. 23

iii



Executive Summary

Indochina contains large energy resources of oil, gas, coal, and hydropower, and
will become an important oil, gas, and electricity exporter in Southeast Asia over

the next decade.

The combination of substantial energy resources and economic reforms in
Vietnam, Laos, and Cambodia are attracting major investments in the energy

sector.

Private investment in the energy sector is dominated by oil and gas exploration,
but will expand rapidly to include gas pipelines, thermal power plants, a refinery

in Vietnam, and hydroelectric developments in Laos.

Electricity generating capacity in Indochina is projected to increase by about 400
percent in the next fifteen years to 15,000 -18,000 MW.

Vietnam has an estimated eleven oil and gas discoveries that are likely to be
developed as commercial fields. Vietnam is projected to almost triple crude oil
production within seven years to nearly 500 thousand barrels per day (mid-range

projection).

Rapid growth in internal oil consumption will return Vietnam to a net importer in

about fifteen years.

The gas potential in Vietnam is larger than expected and will not only partially
meet domestic energy needs, but may be exported by pipeline to Thailand and

perhaps eventually to southern China.

Vietnam is resolving its boundary disputes with Malaysia and Thailand. The
boundary dispute with China is more intractable, but military conflict can be

avoided.
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Vietnam is the only country in Indochina with substantial coal reserves and
significant production. Coal occurrences exist in both Cambodia and Laos, and
further exploration could result in discovery of commercial deposits of modest

size.

Three oil and gas discoveries over the past year in offshore Cambodia suggest that

a commercial development is likely within three years.

Agreement on joint exploration and development of the highly gas-prone disputed

area between Thailand and Cambodia is likely in the near future.

The onshore oil and gas potential of Cambodia is untested, owing to less
favorable prospects and safety risks. Selected areas have sufficient oil and gas

potential to justify exploration.

Laos is expected to rapidly expand hydroelectric developments to supply
electricity to Thailand. The more than 20 memorandums of understanding for
hydropower developments in Laos greatly exceed the number of commercial

candidates for the 1990s.

Laos has a substantial lignite deposit near its border with northern Thailand that is
being evaluated for a possible mine-mouth power plant for electricity exports to
Thailand. However, commercial development of the proposed lignite mine and

the associated 600 MW lignite-fired power plant is not projected for the 1990s.



Economy

Basic economic indicators for the three countries of Indochina—Vietnam, Laos, and
Cambodia—are outlined in Table 1. The GDP growth rates of all three countries
averaged between 5 and 7 percent for the period between 1989 and 1994. Vietnam
enjoyed the highest average GDP growth rate of the three countries at 7 percent. Laos
was next with an average GDP growth rate of 6 percent followed by Cambodia’s at 5
percent. The GDP growth rates in all three countries are expected to achieve a higher
average over the 1995-2000 period.

Table 1. Basic Economic Indicators

Cambodia Laos Vietnam
Land area (square kilometers) 113,013 147,109 204,739
Population (million people) 10.3 47 73.1
Literacy (percent 1992) 37.8 55 88.6
GDP per capita $1,266 $2,071 $1,263
GDP growth rate (%) 4.9 8.0 8.8
Exports (US$ billion) 0.21 (1993) 0.15 (1993) 3.6
Imports (US$ billion) 0.4 (1993) 0.32 (1993) 4.5
Energy production (MTOE) negligible 0.08 11.3
Energy consumption (MTOE) 0.2 0.14 72

Note: All data are for the year 1994 unless otherwise noted.

Vietnam

GDP in Vietnam is growing at 8-9 percent per year, and the growth rate might reach
double digit levels in the late 1990s. Vietnam’s present levels of investment and trade are
small compared with most of the other high growth economies in the region. But, the

combination of economic reforms, accelerating levels of foreign investment, and rapid




growth in exports make Vietnam a contender to eventually become another Asian tiger.
Vietnam’s relatively large and literate population of almost 75 million people is one of
Asia’s lowest cost manufacturing bases, and Vietnam will become a substantial new

consumer market by 2000, as well as a substantial exporter of manufactured products.

In the energy sector, Vietnam actively encourages private investment in oil and
gas exploration and production, the refining industry, thermal power plants, and to a

lesser extent, in coal mining.

Cambodia

The GDP growth rate in Cambodia averaged 5 percent from 1989 to 1994. Cambodia is
attempting to make the difficult transition to a market economy. Establishment of a
strong, stable government will take a number of years, and investors will need to operate
in an investment environment with periodic political instability. The recently passed
foreign investment laws provide liberal terms to investors. Investors in the oil and gas
sector bid for contract areas under production sharing agreements. The licenses held by
the existing exploration companies reportedly contain liberal terms compared with those

in Vietnam.

Laos

The GDP of Laos grew at an average of 6 percent from 1989 to 1994, Most of the 4.5
million population is involved in agricultural activities. The country’s limited labor force
and inland location hinder the development of major export-oriented manufacturing

industries.

Laos moved aggressively in the early 1990s to enact favorable legislation to
attract private foreign investments. It recently passed a low 20 percent income tax and

still provides tax holidays for up to four years for desired projects. The government is



small and lacks sufficient expertise to manage many major projects simultaneously.
These limitations could result in acute problems with hydropower developments.
Memorandums of understanding have reportedly been signed with foreign investors for
twenty hydroelectric projects (Power in Asia, 6 March 1995). Over the past two years
there have been almost monthly reports of the signing of more memorandums of
understanding for hydroelectric projects. Most of these projects are many years from
commercial development, and many may not prove to be commercial. A critical issue is
that the Lao government cannot effectively manage more than a few projects at once, and
major delays are a near certainty for most of the projects being planned. There is
considerable risk of inaciequate attention to environmental factors associated with the

many planned hydroelectric projects.

Resources, Reserves, and Projected Production

Oil and Gas

Figure 1 shows the distribution of prospective basins for oil and gas in Indochina. The
most prospective areas are offshore Vietnam and Cambodia. Figure 1 shows the three
producing fields in Indochina (Bach Ho, Rong, and Dai Hung), all of which are located
offshore from southern Vietnam. On the basis of energy content, the oil and gas potential
is estimated to be distributed as follows: Vietnam, 80 percent; Cambodia, 16 percent; and

Laos, 4 percent.

VIETNAM

There is a range of estimates of the oil and gas potential of Vietnam, however exploration

is still at a relatively early stage, and no accurate projections can be made at this time.
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Figure 1. Distribution of Prospective Basins for Oil and Gas and Producing Oil Fields in Indochina
Note: The sizes and locations of basins and fields are approximate and have been generalized from a number of different sources.
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Our estimate of proven reserves is 1.4 billion barrels (10 percent), with total recoverable

oil potential at from 1.7-3.5 billion barrels as shown in Figure 2.

Figure 3 shows three production profiles for oil based on the three oil potential
estimates in Figure 2. As shown in Figure 3, for the optimistic high production scenario
(3.5 billion barrels), production is projected to peak in the 600-700 thousand barrels per
day range around 2005. In the medium or best estimate scenario (reserves of 2.4 billion
barrels), production peaks at 450-500 thousand barrels about 2002, and under the low
production scenario (reserves of 1.7 billion barrels) production peaks at 250-300 thousand
barrels about 2003. These production profiles assume that oil field discoveries in
Vietnam follow typical oil field production profiles. The estimates in this report vary
widely from PetroVietnam’s projections, which forecast about 410 thousand barrels per
day in 2000, over 600 thousand barrels per day in 2005, and over 800 thousand barrels
per day in 2010.

Present petroleum consumption is only about 80-90 thousand barrels per day, but
is growing rapidly. A plausible growth rate in consumption is 8-12 percent per year over
the 1995-2010 period. As shown in Figure 3, under the assumption of an average growth
rate of 10 percent per year, consumption will exceed production by about 2010, with a
maximum delay of 5 years under optimistic primary and secondary production
assumptions. The conclusion is that, even under the best possible conditions, Vietnam is

likely to be a net oil exporter for only about fifteen years.

Natural gas reserves are estimated at around 4-8 trillion cubic feet (Tcf). The
range in potential recoverable gas is estimated at 10-30 Tcf with a best estimate of 17.5

Tcf as shown in Figure 4.

! The recoverable oil and gas estimates used in this paper are defined as the amount of oil and gas that will
be declared commercial within a decade. The state oil company, PetroViemam, which reports directly to
the prime minister, estimates the oil potential to be considerably higher than the figures used here, and
PetroVietnam believes that production rates will continue to increase until 2010.
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The domestic gas market is in the early stages of development, and future consumption
levels depend heav11y on the timely unplementatlon of an integrated gas development
plan that makes sound commercial sense, and on assumptions about the future energy
mix in the economy. Based on various scenarios of the energy mix for power plants,
petrochemical facilities, and household use, a market requiring reserves of 5-10 Tcf is
plausible over the next twenty years. The largest user of natural gas is likely to be the
power sector, and electricity generation is projected to consume 50-70 percent of

domestic gas supplies.

The gas potential is considerably larger than domestic market needs, and
companies are examining possible export markets. The most promising export option is
to pipe gas to the energy-short market in Thailand. Gas reserves of 4-5 Tcf are probably
required before an 800 km or a 1,500 km pipeline to Thailand would be viable. The
options are to construct an 800 km pipeline from Vietnam’s Nam Con Son basin (in
which the Dai Hung field is located), to connect with the existing Thai pipeline that
extends out to the Bongkot field in the Gulf of Thailand. Alternatively, a 1,500 km
pipeline could be constructed from the Nam Con Son basin to Bangkok.”

All countries surrounding Thailand are planning to export natural gas or
electricity to Thailand, and there may be phasing problems, with more distant energy
suppliers, such as Vietnam, being deferred until lower cost, closer energy supplies are

committed.

The second export possibility is to pipe gas to energy-short southern China. This
market might be particularly attractive if large gas deposits are discovered offshore
northern Vietnam. The third possibility is to export gas as LNG to the growing LNG
markets in Japan, Taiwan, and South Korea. Low cost reserves of at least 8-10 Tcf would

need to be proven in the same area before this option would merit serious consideration.

? Preliminary estimates indicate that a pipeline would be a lower cost option for transporting the natural gas
for distances up to at least 3,000 km and perhaps up to 5,000 km.




Pipeline options appear to have greater economic merit than LNG options, but strategic

considerations of some Asian governments might enhance the prospects for LNG.

Active exploration for petroleum began in the early 1970s. Bach Ho, Vietnam’s
largest known oil and gas field, was discovered by Mobil in 1975. Mobil was drilling
over the Dai Hung oil and gas structure when it terminated operations in Vietnam at the
end of the Vietnam War. The Dai Hung oil and gas field was discovered in 1984 by
Vietsovpetro, a joint venture between the governments of Vietnam and Russia. In 1985,
the Rong field was discovered by Vietsovpetro, and in 1988, after further drilling, the

Bach Ho field was reported as a major discovery by Vietsovpetro.

Figure 1 shows the location of the Bach Ho, Rong, and Dai Hung producing
fields, and Figure 5 shows the approximate location of the exploration blocks in

Indochina.

In 1987, the Vietnamese government announced its open door policies for foreign
investment, and passed the Law on Foreign Investment. Since then the state oil company,
PetroVietnam, has signed twenty-nine production sharing agreements (PSCs) with
twenty-two oil companies. Under open door policies there have been about 100 wells
drilled (1988 to early-1995), resulting in 11 oil and gas discoveries that are commercial or
are likely to be declared commercial. Excluding the three pre-1988 commercial
discoveries, there have been eight commercial discoveries for a drilling to discovery ratio
of about 14:1. Recent drilling success ratios in the Mekong and Nam Con Son basins

have been much higher.

Table 2 shows our assessment of the status of oil and gas exploration in Vietnam.
Table 2 shows the 11 oil and gas discoveries that are expected to be proven commercial
in the next two years. There is limited solid information upon which the commercial
status of discoveries can be made, and the assessments in Table 2 could prove to be too

optimistic. Table 2 also provides an update of who holds the blocks as of March 1995.
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Since the early 1990s, various consortiums of 0il companies have indicated an
interest in building and operating a refinery in Vietnam. At present, the consortium of
Total, China Petroleum Corporation, and CIDC of Taiwan appears to be the leading
contender for the first refinery in Vietnam. It will complete a feasibility study of a
130,000 barrel per day refinery in 1995.

International oil companies have suggested locating a refinery at Long Son Island
near Vung Tau in the south or Van Phong in south-central Vietnam. However, the
Vietnamese government has recently designated Quang Ngai in central Vietnam as the
site of the first refinery. The government selected this site in order to establish a new hub
of economic development, away from the high growth Ho Chi Minh City and Hanoi
areas. The costs of developing a refinery at the remote Quang Ngai location are expected
to be higher, and the viability of the project is questioned by international oil companies.
The completion of a 130,000 barrel per day refinery at the remote Quang Ngai site is
unlikely before 2000. A second refinery located in the north has been discussed, but is
likely to take years of negotiations, and it will not come into commercial operation until

well after 2000.

Vietnam’s boundary disputes with neighboring countries are being peacefully
resolved, with the possible exception of the dispute with China. China presently claims
much of the South China Sea, including areas on the edge of Vietnam’s continental shelf

that are known to contain gas fields (See Figure 5).

In 1992, China issued an exploration license to a tiny oil company, Crestone, on
the edge of the Vietnam’s continental shelf. Vietnam has issued exploration licenses to
BP and a Mobil-led consortium that overlap with the Chinese claim. The future course of
this dispute is not fully predictable, however most governments in the region hope that a
physical conflict can be averted. But, early resolution of the boundary dispute with China
in Vietnam’s southern offshore areas is unlikely. Discussions with senior Vietnamese
officials lead to the conclusion that the disputed area with China off of south Vietnam is

not open for discussion pertaining to shared oil and gas developments. However, there is
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flexibility to discuss shared arrangements for areas away from the continental shelf

around the Spratly Islands.

With respect to the Vietnam and China disagreement over the gas deposits on the
edge of Vietnam’s continental shelf, the possibility of developing a portion of these
resources for pipeline export to southern China might reduce tension between the two
countries. With this scenario, the issue of ownership is placed in the background, but

China obtains long term gas supplies (at fair market prices) from these deposits.

CAMBODIA

Portions of the offshore area of Cambodia have high potential for commercial oil and gas
as shown in Figure 1. Oil and gas exploration in the early 1970s resulted in no
commercial discoveries. After a decade and a half hiatus, active exploration of the
offshore area began with the award of six offshore blocks to foreign companies in 1991.
In 1994, discoveries were reported in three offshore blocks—a Japanese consortium
(Campex) in block 3, Premier Consolidated in block 4, and Enterprise Oil in block 2. It

is probable that at least one commercial field exists in these three blocks.

The disputed area between Cambodia and Thailand (blocks 27-32 in Figure 5),
contains a highly prospective basin for natural gas and perhaps oil. Since the early 1990s,
agreement has been expected between the Thai and Cambodian governments on joint
exploration and development of this disputed area. However, an agreement is now

expected to be reached during the second half of the 1990s.

The combination of less potential for oil and gas in the onshore areas, risks from
unexploded mines, and other security risks to personnel explain the limited past interest
in onshore exploration. A moderately stable government and offshore exploration
successes are bringing more attention to Cambodia, and onshore exploration is expected

to proceed during the second half of the 1990s.
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Total petroleum product demand in Cambodia is about 3 million barrels per year

but is expected to grow rapidly over the next decade.

L40os

The three large onshore exploration blocks shown in Figure 5, cover the main prospective
basins in Laos. Three companies hold these blocks under PSCs, which have liberal fiscal
terms. Exploration in Laos is lagging behind Vietnam and Cambodia, even though the
first license with Hunt Oil was signed in 1989. As of early 1995, no drilling had been
carried out. The slow rate of exploration is attributable to a number of factors, including
the high costs of exploring in areas containing large numbers of unexploded bombs from
the Vietnam War, and a downgrading of the oil and gas potential resulting from
unfavorable drilling results on the Thai side of the basins. With three companies holding
all of the best exploration areas under liberal exploration terms, there is less competition
than in the surrounding countries of Vietnam, Thailand, and Cambodia, and consequently

less pressure on companies to drill.

The oil and gas potential is highly speculative at present, but preliminary
assessments indicate that less favorable conditions exist for large oil and gas reservoirs
than in Vietnam and Cambodia. The expectation is for relatively small oil and gas fields,

and high development costs.

Coal Resources

Figure 6 shows the distribution of the major reported deposits of anthracite and lignite
quality coal in Indochina. The distribution of coal resources (excluding lignite) in the
three countries is estimated as follows: Vietnam, 92 percent; Laos, 5 percent; and
Cambodia, 3 percent. Lignite resources under the Red River Delta in Vietnam are very
large but not considered economic. Laos has the only lignite deposits that may be

developed on a large scale within a decade.
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Figure 6. Main Anthracite and Lignite Quality Coal Deposits in Indochina
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VIETNAM

Vietnam has about 6-7 billion tons of coal resources, mostly located in Quang Ninh
Province, east of Hanoi as seen in Figure 6. Reserves, meeting the western definition of
reserves, are speculative but probably less than 1.0 billion tons. Most of the coal is
classified as anthracite quality and is not suitable coal for import-dependent Asian power
plants. This coal is used primarily in the metallurgical industry and home heating
markets. Annual production is 5-5.5 million tons, and there are plans to expand

production to 10 million tons by 2000.

Vietnam’s newly formed coal conglomerate, Vinacoal, optimistically projects that
coal exports will double in 1995 to 2.5 million tons. This implies that production will
increase to 6.0-6.5 million tons. However, the coal industry is plagued by poor
management as well as inadequate mining, transport, and port infrastructure.

Government subsidies to the coal industry currently equal about $4-5 per ton of coal
produced and are projected to increase. The long term export potential is heavily
dependent on a more fundamental restructuring of the industry to establish a non-state-

controlled coal sector that can attract major foreign investors.

CAMBODIA

There are numerous indications of anthracite-quality coal in Cambodia. The largest
reported deposit contains less than 10 million tons at the Ban Talat deposit shown in
Figure 6. Coal exploration has been limited in the past. A reassessment of the coal

potential of Cambodia appears warranted, and may reveal a wider range of coal qualities.
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LAOS

Laos appears to have substantial lignite resources in the north and anthracite deposits in
the south as shown in Figure 6. The economics of these deposits have yet to be proven,

and comments on large scale commercial developments appear premature.

There are reports of plans to build a $1.0 billion lignite mine and power plant
complex in northern Laos. The economics of this project have not been demonstrated,
and the environmental consequences of the project have yet to be fully evaluated. The
conclusion is that the proposed 600 MW lignite-fired plant is unlikely to be developed in
the 1990s, even though there are some reports indicating commercial production by 2000

(Power in Asia, 23 January 1995).

Hydropower Resources

Figure 7 shows the distribution of hydropower resources in Indochina. Laos appears to
have about half of the region’s hydropower potential, with the remaining half split
approximately equally between Vietnam and Cambodia. The World Bank (1993) lists
about 8,000 MW of potential commercial hydropower projects in Vietnam. The Lao
government estimates the hydropower potential of the country at 18,000 MW, and
Cambodia reportedly has about 8,000 MW. None of these estimates are based on

extensive feasibility studies, and therefore they should be used with caution.

Vietnam has developed about 2,600 MW. Laos has developed 200 MW, and the
generation from 50 percent of this capacity is exported to Thailand. Cambodia has no
significant hydropower developments. Major hydropower projects are planned or being

discussed in all three countries.
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Figure 7. Distribution of the Main Hydropower Resources in Indochina
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VIETNAM

Hydropower is the dominant source of electricity generation in Vietnam. The distribution
of Vietnam’s hydropower resources is shown in Figure 7, with more than two-thirds of
the potential in the north. Approximately 2,600 MW of hydroelectricity is operating,
with 800 MW under construction, and about 6,000 MW at various stages of planning, for
a total potential of 9,000 to 10,000 MW. The largest operating plant is the 1,920 MW
Hoa Binh project, completed in early 1994.

The weighted average capital cost of planned capacity is $1,100 per kW (World
Bank, 1993). Given the recent large discoveries of gas in southern Vietnam, and the
relatively high costs and long lead times for hydropower projects, it is likely that gas will
become the major fuel for electricity generation in southern Vietnam over the next
decade. Consequently, Vietnam’s ambitious plans for expanding hydropower generation

are expected to be scaled back.

CAMBODIA

Figure 7 shows the main hydropower sites in Cambodia. There are various estimates of
the hydropower potential, with a recent estimate of about 8,000 MW by the Mekong
Secretariat. Until recently there were no plans for large-scale hydropower development
in Cambodia. Thailand recently proposed to Cambodia a 470 MW project that would
divert water from Cambodia to a power plant on the Thai side of the border. The water
would come from the Strung Nam, which is not a tributary of the Mekong. Therefore, the
project would not fall under the jurisdiction of the Mekong River Commission and would

not be complicated by the unresolved Mekong River water-rights problem.
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Laos

Laos reportedly has over 18,000 MW of hydropower potential; however, a much smaller
potential is likely to meet commercial criteria. This distribution of major hydropower
sites is shown in Figure 7. The governments of Thailand and Laos signed a
memorandum of understanding in 1993 to develop 1,500 MW of hydropower capacity by
2000, primarily to export electricity to Thailand.

Table 3 lists some of the more important power projects being considered in Laos.
However, priorities among hydropower projects continue to change. The most advanced
project appears to be the 210 MW Nam Theun-Hinboun project that will be completed
about 1998. The present hydropower capacity of Laos is about 200 MW (150 MW at
Nam Ngum), and the generation from about 100 MW of this capacity is exported to
Thailand.

Electricity

Currently, the countries of Indochina do not have a large demand for electricity. The
region’s total capacity is about 4,300 MW. However, because Vietnam and Cambodia do
not have adequate generating capacity, electricity shortages have occurred. Most of the
electricity that Laos produces is exported to Thailand, and much of the additional

capacity to be installed there will be exported as well.

Vietnam

Vietnam has about 4,000 MW of operational electricity generating capacity, of which
about two-thirds is hydroelectric. The growth in electricity supplies during the previous
decade averaged just under 10 percent per year, and substantial shortages occurred—

particularly in the south.
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Table 3. Partial List of Existing and Proposed Hydroelectric Projects in Laos

Plant Name Capacity Status
Nam Ngum 1 150 MW operating
Se Set (also spelled Xe Set) 48 MW operating
Selabam 5MW operating
Nam Theun Hinboun 210 MW 1997
Houai Ho 150 MW 1999
Nam Hai 800 MW planned
Nam Nhiep 2 440 MW planned
Nam Ngum 2 420 MW planned
Nam Ngum 3 400 MW planned
Se Kong 4 346 MW planned
Xe Kamen 255 MW planned
Nam Tha 1 220 MW planned
Nam Theun 3 200 MW planned
Nam Bak I and II 190 MW planned
Nam Khan 2 145 MW planned
Sepone 100 MW planned
Nam Mang 3 30-50 MW planned
Nam Theun 2 600 MW n.a.
Nam Ngum 4 290 MW n.a.
Nam Theun 1 210 MW n.a.
Total 5200 MW existing and planned

Note: n.a. means not available.
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Electricity production is projected to grow at an average of 8-12 percent per year
over the 1995-2010 period. Electricity prices vary from about US$0.045/kWh for small
users to US$0.09/kWh for enterprises with foreign invevestment. The government has
indicated that private power will play an important role in future power plant expansions,

however, the scope of private power participation is yet to be defined.

Cambodia

Present capacity in the country is a tiny 70-80 MW of diesel generators. However,
operational capacity is much less. Almost all of this capacity is in Phnom Penh.
Recently, 18 MW was ordered for Phnom Penh to help alleviate the electricity shortage.
Demand in Cambodia is reportedly much greater than the total available electricity

supplies, and double digit growth in consumption is likely if supplies become available.

Laos

Laos’s current capacity of 200 MW is all hydropower. Of this 200 MW, the generation

from 50 percent is exported to Thailand.

Present demand for electricity is small, owing to the combination of a small
population of about 4.5 million, a largely rural population, and an insignificant
manufacturing base. The generation from nearly all of the planned capacity in Laos will

be exported to Thailand and perhaps to other countries in the region.
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