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As the enexgy sector is a fundamental component of the
economic system and could exert a significant influence on the
development of other economic sectors, it is necessary for the
government to formulate a comprehensive and appropriate Energy
Policy and Energy Deve?opment Plan. This Energy Development - Plan
must also be suppoxrtive of the following strategies of the Sixth
National Economic and Social Development Plan : : ‘

- Maintainance of the coﬁntry"é'ecohdmic and financial
stability by reducing exterrnal financial deflclts
‘and foreign debts.

- Imprqve the country'sfinte;nationals'écmpetitiveness"
by reducing production costs and encouraging the
acceleration of exports of goods and services.

~ Rationalize the role of the public sector and
encourage greater private sector participation.
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2. ENERGY SITUATION
2.1 HORLD ENERGY SITUATION

. After the second oil crisis in 1979/80, the Thai
economy was affected by the followinq changes in the world energy
gituation.

(1) Decline in the Yorld Epergy Copsumption

'Since the second oil erisis in . 1979/80, the world
commercial energy consumption has shown succeasive declines. In
particular, . the world oil consumption declined £rom 64 million
barrels per day in 1979 to 59 million barrels per day in 1985
(Table 1). This decline was due to the increase in o0il and other
energy bprices in 1979/80 which in turn Kas resulted in the
following developments:

" = The reductlon in the world econonmiec growth and energy
demand.

= The successful implementation ofenergy
conservation measures by a nunber of countries.

- The rapid increase in the exploration and development
of indigenous energy resources in many oil importing
countries in order to substitute for imported oil.

(2) Degline in the Internstional Qil Price

The increases in oil production and oil export from the
non-0PEC countries have reduced the influence of OPEC gountries
in the international oil market. The market share of OPEC oil
production declined from about 50 percent in 1979 to about 30
percent in 1985 (Table 2). The decline in OPEC's influence on the
international oil market has resulted in the following
develepments: )

- The decline in the world price of oil from 1983
onwards to levels below US § 20 per barrel by
early 1986.

- The world price of o0il is expected to femain low
during the next 4-5 years.
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- During the 1990s there is a possibility of
higher oil prices as a result of higher energy
demand = and declines in the: productmons of oil and
'cther types of energy.

(3) Qi1 grice‘and Exchange Rates Eg;ggi;igg

Energy Prices are highly volatile. This is due to the
follcwing factors:

- Both the political zituation in the Middle Bast and
the oil production policy of OPEC countries are
highly unstable, and could directly influence the
international oil price. Although the world oil
‘price is likely to decline during the next 4-5
years, changes in the political situation and
production policies of OFEC countries could
cause rapid tluctuations in the international oil
prxca.

~ Under the current international monatary gystem of
floating exchange rates, exchange rate volatility
{especially the US dollar) could cause even larger
fluctuations in oil prices (in local currencies)
for both oil impo:tinq and exporting countries.

(4) @_m;n_eugmmw

The reduction in oil ‘consumption during '1979-1983 had
resulted in a surplus in world oil refining capacity. Although
many countries have reduced their refining capacities, the actual
refining capacity utilization in 1984 was still below 75 percent
{Table 3). Refineries currently in operations are likely to be
those which are highly efficient and have high operstional
Flexibility.

- (5) The Role of Qil in the Energy Sector

In the 1long term, it is expected that oil would
continue to be the most important source of energy for the world,
accounting for about half of the world commercial aneryy
consumption. O0il prices, therefors, should continue to have a
significant influence on the world energy situation._
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~ (6) Summary of Issues on the Impact of World Eperay
Situation on the Thai Enerqgy Policy and Epergy Development Plan

. fThe . world ehetg& situation and its trend, as already
described, are likely to have tha following impacts on the Thai
Energy Policy and Energy Development Plan.

- The dacline in international oil prices is expected
to reduce Thailand®'s éxternal financial defieits.

- The decllne in oll inmport pr;ces will faC111tate the
improvement in the distorted retail prlce structure
- of petrc1eum producta.

- Without changes in laws and regulations on petroleum'
exploration, the establishment of natural gas pricing
‘policy and natural gas pipeline tariff, and the
development and expansion of natural .gas markets,

_the present level of oil price dees not provide
sufficient incentives for continued investments in
domestic petroleum exploration and  development
activities. This will result in a decline in oil
and natural gas producticon after the Sixth Plan

. periocd,

- Volatilities of oil prices and exchange rates make
national energy planning more difficult. The
approprlate energy development strategy is,
therefore, to streamline the energy demand and
supply management in oxder to create flexibility and
the ability to adapt to any future situation.

' = Under the gituation of surplus world oil refining
capacity, any expan51on or improvement in :
domestic 0il refineries must be carefully assessed,
especlally in regards to. the rate of return and

_comparison . to the alternative optlon of importing
refined petroleum products.

- Evaluations of investments for improving refinery
efficiency or refining flexibility should take
into account market conditions, crude oil
supplies and the econcmic feasibility.
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2.2 THAILAND'S BNERGY SITUATION
(1) Thai Energy Consumption
Since the beginning of the first National'Econoﬁic aud
Social Development Plan in 1861, the Thai economy and soclety
have experienced the following changes: :

- a rapid economic growth;

a significant expansion of the industrial sector;

- an increase in the number of population and
urbanization;

- development and expansion of the transportation
system: and :

- the diversification of electricity use throughout
the country.

, These changes have resulted in a rapid increase in
eommercial energy demand as evident from:

- The country's energy intensity (as measured by
commercial energy consumed per one million baht of
output) rose from 18,400 litres of crude oil
equivalent in 1961 to 35,380 litres of crude
0il equivalent in 1985, i.e. teotal energy
intensity has doubled during the past 20 years.

- Total energy consumption rose £from 1,359 million
litres of crude oil eqguivalent in 1961 to 13,400
million litres of crude oil equivalent in 19835, or
at an annual rate of about 10 percent.

(2) Impacts from O0il Crises

Since  most of the country's commercial energy
requirement is imported from abroad, both oil crises (in 1873/74
and 1979/80) had substantially affected the Thai economy in the
following ways. ' ' :

~ The levels of trade and balance of payments deficit
increased considerably. The value of oil import
also rose significantly relative to the exports of
goods and services.
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- Price inflation became a very serious problem
"especially during the oilrcrisea.

- Both public and private external debts showed a
substantial increase.

‘= A1l these events eventually led to a slow down of
the country's economic growth from 1982 onwards.

(3) Res gimemmmmmmmmmg
During the Flfth Plan

One of the FPifth Plan's cbjective is to reduce the
reliance on imported petroleum through the following strategies:

- acceleration of the development of various types of
indigencus energy resources in order to substitute
for imperted oil;

- adjustment of the domestic energy price structure to
more appropriately reflect the international energy
prices; and

- encou:égement of energy conservetion effort and more
efficient uses of energy.

Results of the energy sector development programne
during the Fifth ?lan period'could be summarized'as follows:

a) The Develogment of Domestic Energz Resources
to ubstltuge Imported Energx

During the -Fifth Plan period, Thailand was able to
greatly diversify the production of indigenous energy resources.
The actual amounts of energy production from hydro-power, lignite
and natural gas were close to the Plan's targets. Besides, crude
0il production from a&n on-shore field had alse been developed.
Though the amount of crude oil production was not ‘bhigh, it marked
the begining of an important step in Thailand's indigenous energy
development programme. The development of these indlgencus energy
resourceg had resulted in : :

- the reduction of the country's dependence on imported
energy from about 90 percent of commercial energy
requirement in 1981 to about 58 percent in 1985; and

- the reduction in the value 6f-impérted"energy £rom
63 billion baht in 19881 to 53 billion baht in 198S5.
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: However, a trend is emerging that the level of
Thalland 58 domestic petrolaum development activities is not a8
high as it should be because of the following tactors-'

- The complex gaological conditions have 1ncraased the
riak in natural gas and crude oll exploration and
production, as well as their production costs,

- The government's laws and regulatians are not
conducive to petreleum exploration and development,
particularly the development of small petroleun
deposits as those existed in Thailand.

~ The long delay in the natural gas well-head price
negotzat;on.

- The demand for natural gas is too low and the natural
gas market is not sufficiently diversified. :

b) The Adjustment of Energy Brice Structure

During the Fifth Plan period, the domestic energy price
structure still does not appropriately reflect international
prices, partly due to political constraints. _

- The policy of uniform electricity tariff throughout
the country to promote development in rural areas has
affected  the financial pesition of the Provincial

Electricity Authority.

- The differentials between the retail prices of
various types of petroleum products axre too large,
resulting in inefficient interfuel substitutions.
Retall prices of petroleum products were also slow
to keep Dpace with changes in internationsl prices.

The distorted energy price structure had resulted in
inefficient energy uses and investments, and is a crucial issue
which remains to be tackled during the Sixth Plan.

c) mmmmwm

During the Fifth Plsn period, the government has
started  to implement various neasures to increase snergy
efficiency in 8 number of eccnomic sectors. la particular, energy
efficiency improvement in the industrial sector had Dbeen -
encouraged through the dismemination of information, promotion
canpaign, and tax reductions for some snergy saving equipments.
However, in the transportation, household, and commercial
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sactors, . thﬂrs has been no 3trong 2£fort in  promoting anergy
ccnservatﬁon The dec‘lnﬁ - in energy priecss aas alzo d*scsuragad
enarqgy conservat afiorta to a ‘eertain eXtent. It is,
thersfore, neCstarJ “for the govermment to formulats mors

effective. enerqgy aonservat*on st*ateqlas in order to maintain its
momentum.

{4) Rural.Energg'ConSumbtioh

- TYhe  wmain sourcszs of rural energy consumption ars
fuelwood . and «charcoal = (more than 70 percent - of total energy
consumption in rural arzss). It i3 2stimatad that .the consumption
of traditional esnergy (fuelwced, charcoal, and bagasse) in rural
arz2as accounts for about. 26 rercent of total tradiiional sznergy
consumption in the Jhole Xingdom. It i3 also estimatsad that
commercial energy consumpticn (petyrolzum products, coal and
eleciricity}. in rural arsas acoounts for about 23 percent of
total commercial snergy consumption of the country.

Rural Ipergy Consumomhticon in 1285
% of total % of total
snersy consumnption energy consumption
in rural ar=as in the country
Traditional energy . 72.%9 45,91
Commercial energ 26. 44 23.03
However, commercial energy has been substituting

t*adltlonal anergy in rural ar=zas due to the following factors:

- The foresst, which i3 the sourcez of fuelwood and
charcoal, i3 diminishing, ther2by incrzasing the
cost of traditional energy.

- The increase din electrification of rural areas
together with the expansion of road networks  have
facilitatad the use of commercial energy.

. The issues of rural snergy demand and supply arz
closely relatzd to the issues of environment and natural
resources yprote2ciion {forsst, land, and watar resources), which
in turn affact the well~dbeing of the rural population. Thersiore,
the. development of ;ppropriata trpes of energy for the rural
sconomy i3 a crueial issue which has teo ke tackled inconjuction
with the 2ffort to alleviatz poverty in rural arzas during the
Sixtth Plan pericd.
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{3) summary of Issysa on Demestis Ipaxqy 3isuatisn

-. The expansion and the change in_dcmestic aconoemic
tructura will inerazane the commercial energy
consumption ia all zconemic 3ectors, both in urban
and rural ar=2as.

-~ Since most of the commercial energy raguirsment still
has to be importad, the world snergy situation
(especially oil prices) will continue to have an
important influencs on the 2conomy and the domestic
anergy zituation.

-~ Rasu 3 of enerqy develapment eﬁﬁarts during the
JiELE lan pericd have indicatad that thers ars
still many weaknesszeg in the Zollewing stratagias:
the diversification of domestic snergy ra2sourses,
adjustment of enevgy »rice: 3tructurz, and inevzasing
znergy efiiciancy. It iz, theraforz, imporxant
to continue the iaprsvement of 2nergy  utilisation
during the 3ixth 21lan »eried 30 that thera would be
2noughn. Flexikility ina adaptiang to rapid changes
in the world =nergy situation.

- Although rural commercial =nergy conzumption will
incr=zase, tradiilonal aneyryy (especially fuelwood
and chargcoal) #ill 3till pe the aain 3curces of
rural energy raquirzment. The developnent ol
traditional snergy and other tyves of =snergy will
help to alleviatz the rural =2nergy problems as
well as reduciag the level of poverty.

—231—



3. B COUNTRY'S INERGY DIMMM SUPPLY ALANGE
EE_EQ:_ DIMAND 15 Aam mo IdCRIAST grmsg:u‘-r":gg;.,

{1} The domestic energy demand iz a2xpectad to incrsase
by approximataly 4. 2 percent per year during the Sixth Plan
periecd and 3.1 percsnt per year during the 7th -3th Plan period
from 31,300 million litrezs of erude oil equivalent in 1988 to
38,700 and 52,500 million litres of crude o0il 2quivalent in 1991
and 2001 respectively. : _

(2} Although total energy demand is expectsad te
incrzase at a rather low ratz, the commercial energy - demand is
aunpectad to incraase by about 3 percent per year during the Sixth
Plan period. The countxy's 2nergy demand in 2001 will doubles Irom

the present leavel.

Enerrjv Demand Growth Rats

Unit : % per wear.

5&h plan 7ta-3%h »plan
Commercial energy 5.9 4.1
Traditional eneVg; 6.3 0.1
Total : 1.2 3.1

{3} At the same time traditional =nergy consumption
such as fuelwood and charcoal is expectad to remain 3tagnant
during the next 15 years. This will sharply push up the r2liance
on commercial energy, and iz an iaportant energy development
issue as most of tlhe commercial gnergy raquirszment will have to
be importad.

Energy Consumption Pati=rn

Unit : million litres of crude oil equivalent

1238 3 2001 X
Commercial energy 20,5086 53 40,904 70
Traditional znergy 11,022 35 11,582 22

Total 31,527 100 53,486 100

{4) The rapid growth in commercial snergy demand during
the next 15 yearz iz the results of a number of crucial changes
in the country's sconomic strzucturs, for instance:
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- the high urban population growth and rapid
expansion of urban economic activities;

~ the rural electrification programmes; and

- the shortage of fuelwood in rural areas which is
expected to become more acute especially in
‘the Northeast.

3.3 COMMERCIAL EﬂE&E& CONSUMPTION IN RURAL AREAS WILL
INGREASE RAPIDLY

During the next 15 vears, commercial energy consumption
in rural areas 1is expected to increase rapidly with the following
significant changes: .

- Residential electrlclty consunption in rural ar=sas
will double.

- By 2001, 98 perecent of the villages will be
electrified. . :

- The ligquified petroleum gas (LPG) consumption in
rural households is expected to increase 6 times.

- Fifteen percent of rural households will use LPG for
cooking compared to 4 percent at present.

- The low income households in rural areas will be
using more charcoal for cooking and the consumption
of fuelwood is expected to deecline.

3.3 FUEL CONSUMPTION 1& THE TRANSPORTATION SECTOR WILL
CONTINUE TO BE INEFFICLENT

(1) The txansportatlcn sector will continue to rely
mainly on diesel ¢il. Approximately one third of LPG use 1is
consumed in the transportatlon sector.

(2) If the retail price structure of gasoline, diesel
oil, and LPG are still distorted then the imbalance between o¢il
demand and refining capacity will become even more serious.

{(3) The demand for gasoline will increase at a rather

low rate, while the demand for diesel oil snd LPG will show rapid
increases. .
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The Qsmagi igg Qﬁggling& Diesel Qil and LPG

Unit : million litres
Growth rate {% per year)

1986 6th plan Tth-gth plan
Gasoline 2,140 2.0 2.6
Diesel 6,090 . 5.2 3.4
7.8 6.8

LPG 1,210

(4) This imbalance grdwﬁh pattern will result in the
following : = )

~ The import of diesel oil will continue to-
increase despite the installation of conversion
units to convert fuel oil to diesel.

- The import of LPG will increase rapidly thereby
necessitating large investments in the expansion
or  comnstruction of new gas separation plants.

- Thailand will have to increase the export of
condensate because there is no domestic market.

3.4 E&E!&&h QAQ E&S§§1 A8 LIMITED

. Fuel 011 lignite, imported ¢oal, and natural gas are
commercial energy which are substitutable in certain types of
industries and electricity generation. It is expected that the
demand for fuel oil, lignite, imported coal and natural gas will
show a considerable increase due to the following reasons:

- The electricity demand will continue to increase
at a relatively high annual rate of about 6.0
percent during the S3ixth Plan perioed and 5.1
percent during the 7th-8th Plan period.

= The industrial sector is expected to grow
rapidly. '

Domestic energy prices are important factors which
determine the subatitution between these 4 types of energy.

(1) Qoggumpgi,n of Fuel 041

= buring the past 3 -~ 4 years, £ual oil had become
the most expensive fuel. This had rezultsd in =
decline in fuel o¢il consumption as it was
substituted by lignite, ipported ccal and
natural gas in the industrial sector and power
generation. '
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~ This trend is expected to continue in the next .
2-3 vyears, . before the substitution process
slowing down .The .consunption .of fuel oil
would then start to . increase again if the .
‘present  structure of energy pricss,
especially the price  of natural gas, still
persists. This. is because the substitution of
fuel oil by other types of energy in large .
industries (such as cements) and power
generation will be approachlng its saturation
point. ‘ : : - T

~ However, if the oil price should remain at the
level of USS 10-15 per barrel for a sufficiently
long pericd, the  demand for fuel oil would
increase more vapidly than expected as it
would ke cheaper than patural gas. '

‘= The result is that there would be a surplus of
fuel oil for export in the next 3 yeavrs if
EGAT fully utilizes natural gas for power
generation. However after the installation of
the hvdrocracker for converting fuel oil to
diesel, the import of fuel o0il is expectad to
increase substantially.

(2) Consumption of Lignite and Imported Coal .

~ Lignite consumption in the industrial sector and
power (eneration. is expected to show a high
rate of increase due to its low cost and the
existance of large amounts. of reserves.

-~ Lignite consumption will increase from sbout
5 million tons per year in 1985 to abouc 10
million tons per year in 1991.

~ The consumption of imported coal will also show
a rapid rise especially in the industrial
sector. During 1997-2001, with the capacity
constraint on natural gas supply, EGAT may have
_to use imported csal for power generation which
could rise to 5 million tons per year by 2001.

(3) consumption of Natural Gas

~ The consumption of natural gas is expected teo
increase from 368 million cubic feet per
day in 1985 - to 680 million cubic feet per
day in 1991. The main use is =still expected
to be for power generation.
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-~ The ' consumption of natural gas will be lower

- than its production capability during the
next 10 years because of the relatively high
natural gas price.  Moreover, market
diversification has been partly slowed down by
the lack of clear and transparent

regulations for establishing retail natural gas

-

prices.

3.5 THE DSPENRENCE ON IMPORTED ENERGY WILL DECLINE

{1} The types of energy which would become more
important during the Sixth Plan periocd are lignite and natural
gas. It is expected that the consumption of lignite {including
coal) and natural gas will increase from 29 percent of total
commercial energy consumption in 1986 to 37 percent in 1991.

Demand for Commercial Enerdy

Unit : million litres of crude oil eguivalent

19386 5 1891 % Growth rate

(% per year)
Petroleum Products 13,226 64 15,573 57 3.3
Lignite and Coal = 1,894 - 9 3,227 12 11.2
Natural gas 4,037 20 6,884 25 11.2
Hydro-power 1,345 7 1,580 ] 3.2
Total 20,5086 100 27,264 100 5.9

(2). Although ° the quantity of imported energy is
expected to increase during the Sixth Plan period it will not
cause any serious problem for the balance of payments. The
proportion of imported commercial energy will decline from 58
percent in 1986 to 52 percent in 19%1.

Dependence on Imported Commercial Energy

Unit 3 million litres of crude oil equivalent

1283 1986 19891 2001
Consumption 14,593 20,506 27,264 40,904
Production : - 3,348 8,704 . © 13,112 © 15,885
Import h 11,246 11,802 14,152 25,019
Impo;t/consumptian {%} _77.1 7.6 ‘51.9 ' 61.2
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(3} The natural gas surplus, the decline in oil prices
together with the disincentives in the petroleum exploration laws
and taxation regimes will slow down exploration activities for
natural ors and erude oil during the Sixth Plan period. Th1s will
‘result in the following developments:

- The production of crude oil will begin to
‘decline during the Sixth Plan period, while
the production of natural gas will start to
decllne during the Eighth Plan period.

- Lignite production is expected to remaln
stagnant during the 7th-8th Plan. This will
cause an increase in the import of petroleum
and ceoal towards the end of the Sixth Plan
period.

~ The dependence on imported commercial energy
during the 7th-8th Plan will increase and
reach 61 percent by 2001.

3.6 SUMMARY OF XS5UES IN ENERGY DEMAND DURING THE
SIXTH RLAN ,

(1) The country's energy demgnd' will show a
substantial increase during the next 15 years, especially
commercial energy requirement which is still mainly imported.

Therefore, strategies of improving energy efficiency will need to
continue in order to reduce the reliance on imported energy.

{2) The distorted domestic petreleum price structures,
which  is out of line with international prices, will lead to a
rapid increase in the demaq@ of diesel oil, fuel oil, and LPG. At
the same time there will be a surplus of gasclxne, and condensate
will nesd to be exported.

(3} There is no transparent retail natural gas pricing
policy. This will cause the natural gas consunption te be lower
than its production capability, thereby discouraging petrolsunm
explcration in the country. Eventually, this will result in =a
shortage of mnatural gas and makes it necessary to import coal
during the Eighth Plan period.

(4) The scarcity of fuelwood will bs more critical im
rural areas, especially in the Northeast. This will result in
more forest destruction and switching to commercial energy, uhich
will mainly have to be imported £rom abroad.
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4. mmwmm&mw
4 m&gxm_ma__cm___z__m@mswm ENERGY REQUIREMENT

(1) The Level QQMIM&MMMM

~ The level of energy import will remain
high, particularly commercial energy whose
demand is expected to increase by about 6
percent per year during the Sixth Plan
period to attain a much higher level by
2001.

- If the level of petroleum exploration
activity does not increase during the
next 5 years, natural gas and crude oil
productions will decline during the
Sevanth and Eighth Plan period. Energy
imports in the forms of petroleum and coal
will begin to rise after the Sixth Plan
pariod.

(2) The Countrv's Energy Resources are Quite
Diversified but Under—Utlllzed.r

This is due to the following reasons : _

~ Additional exploration work is needed to
discover new dJdeposits and confirm the
levels of resgserves, especially for
natural gas, crude oil, lignite, and
gecthermal energy.

~ The nmarket for natural gas is still not
sufflclently diversified and natural gas
is under-—utilized except for use in the
power sector. This is partly due to the .
inappropriate and unclear pricing policy.

- There may be opportunities to develop
renewable energy resources, such as solar
"gnergy. biomass, and wind energy. Howsver,
at present they remain at the research
and development stage of developing
appropriate technologies for production
and utillzatxon.
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. There  is ¢learly a need to  continue the
acceleration of  exploration and development activities for
indigenous  energy rescurces. This  would eventually produce
sufficient information to allow an afficient formulationm of
enargy production policy and production plan.

L3) Petroleun gxgloration nd Development
Activities Mu g t be Contigpueougly: ng;g;g;g__

Thls will help to maintaln the levels of
indigenous energy production and to partly satisfy the growth in
energy demand. In particular, there are yvooms for increasing the
utilization of already discovered natursl gas deposits whiech at
present are not in preducticen due to the following major
obstacles @ : : S :

- Government's laws and regulations,  and
taxation regimes for petroleum explorastion
are inappropriate. In particular, during
‘the period of weak oil prices such as at
present, these regulations and taxation
regimes do not provide sufficient
incentives for petroleumn exploration and
development. .

- There is no clear and transparent set of
rules accepted by both producers and users
in price negotiations, especially for
natural gas. This has xesulted in delays in
price negotiamtions and slowed down the
development and production from new
natural gas depas1ts.

- At present, the natural gas market is gtill
very narrow with only 2-3 major consumers.
The government sheould expand the natural
gas market by using the pricing policy as
the major instrument to stimulate market
diversification.

. (4} JIssues on Refining Capacify Expansion and
Petreieum Import _ : ;

In order to ensurse the balance between the
supply of petroleum products and domestic demand, and at the same
time minimizing the acquisition cost, the following issues on
refining capacity expansion and import of petroleum products
need to be conside:ed '
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- The level of domestic refining capacity i=s
insufficient. to meet the domestic demand.
However there is a surplus of world
refining capacity and the  international
oil prices ‘are weak. It may be more
economical to import refined petroleum
products to satisfy domestic needs
rather than to expand the domestic
reflnery capacmty.

= The domestic price structure of petroleum
products is distorting the consumption
pattern. The high level of diesel oil .
e¢onsunption, for example, has resulted in
the imbalance between its demand and
domestic refinery production. Some
products have to be imported while there
are surpluses of some other products.
This has necessitated large investments to
improve and expand domestic refineries,
thereby incurring unnecessary economic
losges.

- While both domestic and world refineries
do not have sufficient c¢racking/conversion
capacities, any installation of conversion
unlits to convert fuel oil to diesel oil
in domestic refineries should be
undertaken only when it is economically
viable.

- Since oil prices are expected to increase
again in the future, the improvement of
refining efficiency to save energy and
reduce losses should be encouraged.

- At present, the public.sector is facing a
number of financial and budgetary
constraints. Since any expansion or
improvement of refineries normally regquire
high investment cost, the government should,
therefore, encourage prlvate sector .
investment in oil refiping activities and
reduce the rcle of the public sector.

= At present, the government 1mposes a numbar
of controls on the imports of petroleum
products which cause the domestic oil
market to be less competitive than
otherwise, espscially for diesel oil and
LPG. Moreover, =2mall independent importers
have been acting rather irresponsibly and
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have tended to disregard government's
rules and regulations. This has led to
“uneven flows of petroleum imports and
has created undue burdens oan PTT and
domestic refineries.

(8) Qvex-Investment in the Enerqy Sector could
cause Unnecessary Economi¢ Losses Especially in the Power Sector

_ : In the past, over—-investment in the
energy  sector has caused unnecessary  economic loases and
increased f£inancial burdens for the country, especially in the
power sector. In addition during the Sixth Plan period, it is -
axpected that the level of publiec sect investment in the energy
sector will be very high and approximately 60 percent of the
financial requirement will be met by foreign borrowing. So the
following issues must be carefully considered:

- Most of the energy sector investment is in
the power. sector. At present, the reserves
eapacity in power generation is as high
as 60 percent. Therefore, under the present
financial constraints the investment for
power ¢e2neration should be minimized
whenever possible by improvement in load
forecasting and the maintenance of reserves
capacity at an appropriate level,

- The “energy price structures both for
petroleum products and electricity do not
truly reflect the ecopomic¢ values and have
led to over—investment in energy by the
public sector. This has resulted in
negative repercussions on financial
positions of MEA and PEA.

{6) Bnergy Supply Strategies for Rural Areas HMust
red with the Rural Development Policgy

- Changes and growth of economlc and social
structures in rural sreas are
expected to result in increasing commercial
energy consumption which in turn would be
exerting pressures on the country's
external financial position. Moreover,
the price of certain types of commercial
energy (for example electricity} in rural
areas do peot truly reflect their economic
values. An impertant issue which has to be
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considered is how . to  satisfy the rural
energy requitrement while at .the same time

- minimizing both the country's and

public -sector's  financial burdens.

Forest  destruction is likely  to
deteriorate, especially - in the Northeast,
because of the necessity of using fuelwood
and charcocal as fuels. In the Sixth -

Plan period, the government would need to

develop energy rescurces in rural areas,
especially biomass such as fuelwood -and
charcoal, in order to preserve the balance
of rural environment.

6.2 ENERGY CONSUMPTION. ENERGY PRICES AND ENERGY

CONSERVATION

(1) Inefficient and Imbalance Use of Petroleum

Products

The dlfferent1al tax rates on various

types of petroleum products have resulted in large differences in
the retail prices of different types of petroleum products. This
has caused the following problems:

It is unfair to consumers whose ‘vehicles
use gasoline as fuel. These consumers
have to bear an unproportionate share of
the tax burden compared to diesel and

“LPG users.

An inefficient interfuel substitution in the
transportation sector is a serious problem.
In particular, the distorted retail prices
have resulted in the substitution of
gasgoline by diesel o0il in light trucks and
the substitution of gasoline by LPG in
certain types of vehlcles.

Horeover, it has also created illegal

‘blending of petroleum products, in

particular the dilution of gasoline with
diesel o©il has increased 31gn1f1cantly.
This has caused large losses in
government's tax revenues 2s well as

'damaqes to vehlcle englnes.

The excessive consumption and import of
diesel o0il and  LPG have led to an
increase in the country's dependence on
imported petroleum.
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'~ The gasoline market has remained stagnant,
resulting in the need to export condensate
at & relatively low price.

- Any investment for expansion or
improvement of domestic refineries or gas
separation 'plants in order to correct
the present imbalance between domestic
demand and supply would cause unnecessary
econonic losses for the country.

- 0il Fund subsidy for certain types of
petroleum products has kept their retail
prices at levels lower than their
economic costs. This has resulted in
inefficient energy uses, and has also
caused negative impacts on the
government's financial position.

-~ The - existing two-tier pricing of LPG is
causing illegal decanting of cylindered LPG.
This has resulted in losses of tax revenues
as well as being extremely hazardous.

{2) The Mechanism for Retail 0Oil Price
Adjustment Lacks Flexibility

o The 0il Fund has been used to stabilize the
retail prices of oil for toeo long. A consequence of this is that
the domestic o0il prices do not reflect the changing international
0il prices and the variation in exchange rates. The 0il Fund has
also made the domestic oil market to be less competitive than
otherwise. '

to the Prices gﬁ Substitutable Fuels

“The mechanism for the retail mnatural gas
price determination lacks flexibility and the price bears little
relation to the price of substitutable fuels such as imported
coal, thereby making it uncompetitive with other types of energy.
This, in turn, discourages the expansion of the natural gas
market as well as hinders exploration, production and development
activities of new domestic petroleum deposits.
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(4} Progress in Energy Conservation Effort
is Rather Limited

‘This is due to the following reasons :

- There is no governmental organization with
‘enough flexibility to efficiently and
-dontinuously promote energy consexrvation
effort in both the public and prlvate
sectors.

- Reduction of energy prices and
inappropriate energy pricing policy
have discouraged energy conservation
efforts. :

-~ Energy conservation in large-—scale

- industyries have increased because of
the perceived long run benefit. However,
medium and small-scale industries still
lack understanding in benefits of energy
congervation efforts, and do not have
personnel or funding teo undertake energy
conservation work by improving their
production processes.

- Expansion of the telecommunication system
would help to save energy. However, the
present telecommunication system remains

- well below the level of requirement.

- Traffic cohgestibn in the Bangkok
Metropolitan Areas ave waRsting a
congiderable amount of energy.

4.3 ROLES OF IE_.__,lLﬁ.ﬁﬁgigi AN ENERGY
___A_EQEEE AND ROLES OF THE ERIVATE SECTOR IN THE ENERGY SECTOR

: At present, roles of the public sector in
energy sector management are not sufficiently clear, and have
resulted din an inefficient management of the country's energy
sector. : . :

{1) uﬁhagement Q; Enexrgy Sector Qacks ﬁnitx

The  Fifth National BEBconomic. and Social
Development Plan recommended the improvement of the country's
energy sector management structure by reorganizing the functions
of various energy related governmental organizations to create a
more aystematic management structure and a unified line of
command. However, not much progress has been made, in  particular
the following:
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=. The reorganization of various . energy
related organizations to come under a
single line of command has not made
'sufficient prﬁgress.

w The presant energy management structure of
the government in the areas of plannlnq,'
supply managenent and development of
various energy resources, and the
formulation of the energy ‘pricing
policy are scattered among ~ various
governmental agencies / committees/
subcommittes / working groups. This
nmakes it difficult to efficiently
coordinate and regulate their activities.

{2) Roles of the Public Sector and Private
Sector in Energy Development Lack Clarity

- In the past the government has played
a leading role in energy development
efforts in order to stimulate and
accelerate the development of indigenous
energy resources and increase their
utilization as required by the energy
situation at the time.

- However, the present situation is guite
different for the following reasons:

. the world energy situation has
changed significantly; and

. the government still has a responsi-
bility to invest and develop
the country in other directions
whereas its financial position has
come under a severe constraint.

It is, therefore, mnecessary to encourage
private sector's investments in energy development, especially
the exploration and development of patural gas, 0il and 1lignite
in order to alleviate public sector's investment requirements.

« But the poliecy to encourage the private
sector investment on energy development
‘remains unclemsr. ' Co-ordinations between
the public mnd private sectors in energy
matters also lack permanent mechanisms

" o create closme cooperation.
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(3) Wwhat Should be the Rple of the Public
SBcter in ggt;o;eum Activities?

Durlng the past 5 years, the public sector
has substantially incressed its role in petroleum activities
which now ranges from production, reflnlng, transportation,
import to retail distribution. The issue, which needs to be
considered, - is whether the government should réassess its roles
in petroleum activities and allow the private sector to increase
its participation as the present energy situation is substatially
different from the past.

- Certain stages of petroleum activities
require high levels of investment,
technologies and expertises. Public
sector's involvement in these activities
should take intoc consideration the
‘'readiness of governmental organizations
which are to participate in these
activities and the c¢ountry's financial
constraints.

- The world energy situation has changed
from the situation of an ©0il shortage to
the present situation of excessive oil
production. Therefore, the government may
be able to allow the private sector to
take part in certain petrolesum activities
without undermining the country 8 security
of energy supplies.

- ¥With the rapid changes in the energy
situation, activities such as refinery
operations need highly efficient and
£lexible management structure. Whether
the government should ceontinue to play a
leading role in this segtor is a crucial
issue as the public sector management lacks
the ability to timely and consistently
adapt to changes in external situations.

- For certain activities, such as retail
distribution, which the private sector can
operate efficiently, is it necessary for
the public sector to compete in. such.
activities?

= The public sector through PTT has the
-monopely - to sell petroleum preoducts to.
state enterprises and governmental
organizatlons, causing prices for certain
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_users to be unnecessarily high. In order
to increase efficiency and competition
as well as to lower production costs
of state enterprises, particularly for air
transportation, it may be appropriate to
reconsider this policy. .

Furthermore, the public sector through PTT
has a2 moncpoly in the purchase,
transportion, and sales of domestically
produced natural gas and crude oil,
resulting in relatively high user prices.
The monopoly positicn of PTT also
discourages the private sector to increase
exploration, development and marketing
activities, and reduces the private
sector's confidence as to the scopes of
public and private sector's roles in
petroleum production activities.
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5. §§§B§X DﬁXﬁh&.ﬁEﬁI &xaaxgg;gﬁ DURING THE SIXTH PLAN

Key 1ssues used to estahlish the framework for energy
development - strategiez during the Sixth Plan period, could be
summarized aS‘follows: '

- Energy demand is expected to show a 81gnif1cant
increase.

- It-'is. becoming increasingly necessary to
accelerate efforts in the exploration and
development of domestic energy resources.

- The use of energy is not adquately efficient
because the present energy price structure
still does not truly reflect the economic
values.

- The country 8. flnaneial constraints need to be
fully taken into consideration in assessing
investments in energy production and
distribution.

~ In the short term the intermational oil price
will remain weak and volatile but it is
expected to 1increase again in the long term.

In order to establish targets, policy measures, and
energy development projects of the country, the following energy
development strategies have been formulated:

{i} Reduce the dependence on imported energy and’
diversify both sources and types of snergy by accelerating the
exploration and development of indigenous energy resources, such
as natural gas, crude oil, lignite, hydro-power and wvarioua types
of renewable energy sources.

{(2) Improve both the petroleum and electricity price
structures in order to encourage efficient uses of energy and
create a more balanced demand supply pattern. The prices of
natural gas, lignite, imported coal and fuel oil zmhould elsze be
consigtently determined.

(3) Encourage efficient energy uses by promoting energy
conservation efforts in the transportation sector, manufacturing
industry, commsreial buildings, and cocking by fuelwood and
charcoal. '
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(4) Encourage private investments in the energy sector
in order to reduce the public sector financial burden as follows:

(5)
appropriate

« Specify types of activities whare private sector

investment should be promoted.

€learly define roles of the public sector in
the energy sector by clearly specifying

activities where the public sector would be
the promoter/leader/co-investor or operator.

Improve and streamline the nmanagement and co-
ordination between energy related government
agencies in order to create a more unified line
of command.

Promote and encourage the acquisition of
types of energy to satisfy rural energy needs by

formulating rural energy strategies inconjunction with poverty
alleviation strategies.
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(1) ﬁéintain the overall domestic energy consumption
growth to 3.7 pergent per year during the Sixth Plan period.

{2} Reduce the dependence on imported energy from 58
parcent of commerclal energy consumption in 1985 to 49 percent in

19¢1.
(3) Targets for domestic natural gas production are set

as followsn:

_ Unit : million cubic feet per'day
A. Gulf of Thailand

1985 1991
- BErawan field _ 180 : 500

- 2nd Union's contract 147

~ 3rd Union's contract -
- "A" Structure 100
Total 227 £00

B, On—-Shore :

- Sirikit !1eld 27 20
- Nam—-pong field - 100
Total 27 120

(4) Targets for condensate production in the Gulf of
Tha;land are gaet as follows:

1985 1991
- Erawan field 7.100
- 2nd Union's contract 7.150 17,500
-~ 3rd Union's contract -
- P"B" Structure - i,000
Total 4,25 18,500

{5) 'rargets for on-shore crude oil production are set
as follows: '

Unit : barrels per day

1285 13291
- Sirdikit field 20,800 10,600
- Qther fields - 18,000

Total 20,800 28,600

250 ~



{(6) The use of natural gas for power generation is to
rise from about 250 million cubic feet per day in 1985 to at
least 500 mil;ion cubic feet per day in 1991, '

{(7) The use of lignite for power generation is  to
increase from about 5 million tons per year in 1985 to 9 million
tons per year in 1891. This should result in an increase in
electricity generation from lignite from 735 MW in 1985 to 1,485"
MW in 1991, '

(8) The reserve capacity for power generation should be
in the range of 15-20 percent of the peak demand in 1991,

{9) The use of lignite in the industrial sector is to
rise from 500,000 tons. per year in 1985 to about 1 million tons
per year in 1991. :

(10) The use of imported coal in the industrial sector
is to rise from about 200,000 tons per year in 1985° to about
500, 000 tons per year 1n 1991

{11) The rural electrlflcatlon programme should be
extended to another 10, 700.v1llages during the Sixth Plan period.

{12) Energy conservation through the improvement of
energy efficiency in the transportation secteor, industry and
households is to reduece annual energy consumption by 390 million
litres of crude o0il equivalent during the Sixth Plan pericd. :
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7. POLICY MBASURES

In order to attain the energy' development goals in
accordance with the above strategies, the following policy
measures would be«}mplemented. :

7.1 ACCELERATY THE EXPLORATION AND DEVELOPMENT OF YARIOUS
INDIGENQUS ENERGY RESOURCIS '

(1} Petroleum Exvloration and Development

(1.1} Inprove - petroleum related laws and
regulations to  provide more incentive for exploration and
development of domestic petroleum rescurces as follows:

- The snnual benefit and annual bonus
should be collacted at levels which would
provide enough incentive for exploration
and long tern development. The government's
snarie should reflect the real economic
values of resources and should directly
relate to profits from petroleum exploration
and development. :

- Reduce both the exploration and production
periods to appropriate levels in order to
stimulate and speed up petroleum develop-
ment.

~ Information on petroleum exploration and
production should be kept confidential
for at most 2 years before being
released to the general public to stimulate
interests from investors. For existing
concessions, confidentiality of information
would follow existing contracts.

~ Encounrage direct negotiations in natural
gas pricing and sales between producers
and consumers.

{1.2) Encourage the diversification and expansion
of natural gas markets in line with future production potentials.
This would help to stimulate more petroleum exploration and
developument activities.

{1.3) Speed up the cooperaticn with the Malaysian
government and  oll companies for petroleum development in the
Joint Development Area in the Gulf of Thailand so thet its
development could begin during the Sixth Plan period.
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(2) mwgmm

" Diversify- sources of oil supplies from abroad in
order to avoid too much reliance on any onhe sourcs. Conditions
and tlmlhg of purchase contracts should also be negotiated in

such a way as to maximize national benefits and reduce risks from
price volatility and supply disruption.

(3) Lignite Expioration and Development

{3.1) Encourage the Department of Hineral
Resources to undertake exploration and drilling activities of
domestic lignite deposits to be used in the industrial sector and
power generation.,

{3.3) Encourage EGAT to¢ carry out detailed
exploration activities of lignite depesits at Mae Moh, Rrabi and
other areas in order to obtain lignite deposits economically
suitable for power generation.

{3.3) Promote research and development work in
order to increase lignite consumpticon in industry and rural
households. :

{3.4) Encourage EGAT and other relevant
organizations to prevent and alleviate environmental effects
resulting from the development of lignite deposits. The National
Environment Board should closely monitor these activities.

' (4) Ezn;g;g;;gg and Development of atgr Rgsc ces
for Power Generation

(4.1) Encourage EGAT tuo explore and develop water
resources which are economically and ecologically suitable for
power generation.

(4.2) BEncourage an appropriate form of cost
gsharing for multi-purpose hydroelectric projects in oxder to
ensure efficient util;zat:on of natural resources.

{4.3) Speed “up the ¥National ‘Rnergy
Administration's effort in the formulation of mnini-hydreelectric
development plan snd projsct priorities. This would facilitate
the process of economic evaluation and essessment of suitable
locations =o that capable and well-prepared agencies would be
able to proceed with the projects.
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7.2 gﬂﬁ&ﬁ!.ﬁ&;&iﬂﬁ MEASURES

_ _ The basic pr:ncxple of the energy pricing policy
is . the optlmlzatlcn of energy use efficlency and reduction of
production costs in variocus economic sectors in order to increase
the . country's 1nternat10na1 competltiveness The pricing policy
should also help ta maintain the nation's financial stability.

In order to reach the above objective, the energy
pricing policy should create competition between various types of
substitutable fuels such as natural gas, lignite, fuel oil and
imported «c¢oal; or gasoline, diesel o0il and LPG by imposing
similar tax rates on these fuels. The government should not
provide special incentives exclusively to any particular type of
fuel,

(i) gd?ggtmegt of Eétggleum Products Pricing

Structure

(1.1) Reduce the differences in retail
prices of gascline and diesel o©il, and between gasoline and LPG
by imposing similar tax rates on these three fuels.

(1.2) Price subsidization by the 0il
Fund should be discontinued for all types of products.

_ n {1.3) In addition to the adjustment of
petroleum . price structure, the government may  use other
supplementary measures in order to reduce the use of diesel oil
and LPG in the transportation sector, such as an increase in the
vehicle licence for small diesel or LPG fuelled vehicles and/or
an increase in the business tax for small new vehicles which have
diesel engines. However, these measures should only be considered
as supplementary  measures. The government should still use
excise tax and the adjustment of retail prices as the main
instrument in reducing the differences between the prices of
gasoline, diesel oil. and LPG.

(1.4) The government should consider
the abrogation of the two tier pricing system for LPG. This could
be carried out in steps. Initislly the price of small cylindered
LPG could be mllowed to remain at a level lower than other <types
of LPG, but eventually the prices of LPG for all types of wuses
should be the sanme. .

{(1.5) Some tax should be ecollected on
fuel oil in order to provide consistency with other substitutable
fuels such as coal and natural gas.
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{1.8) Deregulate retail prices and ex-
refinery prices of petroleunm products during the initial part  of
the Sixth Plan peried. This could be dome by allowing the prices
to float din line with international prices. The deregulation
could either éover the whole system or only in parts, but it must
ba carried out with other satrategies to encourage . more
competition in production, inport and domestic retail marketing
of petroleum preducts. To implement this policy, a detailed
implementation plan needs to be carefully drawn up before
deregulation actually takes place 3t an opportune nmoment. -

, - {(1.7) Any effort to create a uniform

pricing of petraleum producta throughout the country should be
based on the principle pf market mechanisms and avoid strategies
involving government interference and comtrols.

(2) Natural Gaa Bricing

{2.1) Encourage the use of basing point pricing
for establishing the price of natural gas. The basging point
price .of natural gas has to be related to the prices of other
substitutable fuels and ensurs the competitiveness of nmtural gas
with these substitutable fuels. The basic mechaniams for
establishing the basing point prics of natural gas a&are as
followa:

-~ The basing point price must be related to
prices of other substitutable fuels such
as fuel oll and coal.

~ The basing point price iz the price set
at an important wholesale marketing
locetion, such az the end of the pipeline
at Rayong ¢or the end of the pipeline at
Bangpakong power plant.

.~ The basing point price will be used as a
reference price for calculating gas prices
at various levels, for example gas price
at the production well head would be equal
tc the basing point price less the pipeline
tariff from the production well head to the
wholesale marketing location, and the
retail price would equal the basing point
price plus the pipeline tariff from the
wholesale marketing locatioan to the user.

- The bazing point price should be flexible
and reflect market conditions.
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' (2.2) The government should establish transparent
reQU1atlons for determining the price structure and pipeline
tariff.  The pipeline tariff should énable the pipeline carrler'
to earn a “reasonable rate of return

(2.3 The above pricing mechanmsm could be
applled to productions and sales of natural gas in new contracts,
or it could be used to replace existing contracts with mutual’
consent by both parties of the agreement. ' '

(2.4) Encourage direct negotiations between
producers and consumers by clearly establishing the role of the
pipeline <c¢arrier so that all producers and consumers would have
the right to use the gas pipeline system by paying the pipeline
tariff according to the government's regulations.

{3) crude 0il Pxice

' {3.1) The ¢rude oil price shotld be established
in a similar way as the natural gas pr;ce. A crude oll basing
point price could be set by using the price of imported crude 011
as a reference. :

_ _ {3.2) For both crude oil and natural gas, the
government - should impose government benefits in the forms of
royalty, profit sharing or petroleum income tax which are only
collected at the production stage. The government should not
collect special benefits as disguised in the form of super normal
profits resulting from market monopoly, for instance as a part of
the pipeline tariff, transportation c¢ost, or marketing margin.

{4) Imported Coal Price Policy

{(4.1) In order to allow competition Dbetween
various: types of fuels which are used as raw materials in
industries, and in order to let the domestic industries optimize
the use of fuels, the government should continue to allow coal to
be imported freely in the same way as for other types of energy.

: (4.2) The present tax rate on imported coal and
the tax ceiling (25%) are already at appropriate levels when
compared with taxes on natural gas. In order .to provide
assurance for the private sector, the government should maintain
the present tax ceiling throughout the Sixth Plan peried,

) Adjustmen L_ﬁ-'w Iariff Structure
(5.1} Adjust the electricity tariff structure to

& level that would ensure s reasonable return on investment as
well as to cover future expansion plans,
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: " {5,2) - Adjust the electricity tariff structure to
encourage the efficzent use of electricity. :

(5.3) Encourage the reclassification = of
electricicy consumers according to their consunmption
characteristics and end uses. '

7.3 ENERGY EQ§§§EXEE§Q§,EEEMQE§“
(1) Transgogtat;gg §ectgr

{1.1) Encourage the establishment of a central
body respon31b1e for the coordination of traffic management - and
transportation systems planning in the Bangkok Metropolitan Areas
in order to increase efflczency and prevent overlapping of
respon51b11it1es.

A1 2) Encourage the 1mprovement of the traffic
system in the Bangkck Hetropol;tan Areéas. This could be done by
provxdlng adequate services of the mass transit system and
improving their services, particularly in regards to cleanliness
and passengers‘' safety. Moreover, adequate parking spaces should
be provided in various populated areas and the traffic law should
be strictly enforced. There should also ha  additional
constructions of <comnecting roads, main roads, ring roads and
expressways, as well as more bus—-lanes on some major roads. '

: (1.3) Campaign and provide training programmes for
buz drivers, vehicle drivers and the general publie in the
cbservance of the traffic law. :

. (L. 4) Improve the vehicle taxation system by
introducing a progressive tax rate based on fuel coasumption in
order to increase fuel efficiency and energy savings.

(1.58) Improve the air and water transportation
systems for freight and passenger traffics. Improve the land
transportation system to satisfy the requirement and provide fast
and convenlent services.

{2) Industrg, gommercxa gulldlngs and Households

(2.1) Establigh the Bnergy Conservation Center of
Thailend s zoon As possible in order to encourage the public and
private sectors effort in energy conservation work in industry
and other sectors. The center will provide advisory services
training programmes, energy audit snd information services as
well as conduct research and development work on enexrgy
conservation technologies.
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_ - - (2.2) . The Industrial . Finance Corporation of
Thailand and other f£inancial institutes  should encourage
industrial plants to increase the efficiency of fuel consumption
by providiag low~interest loans in adequate amounts.

{2.3) Amend the approval process for tax reduction
on machineries and equipments used for improving energy
efficiency. )

(2.4) Implement a campaign to create energy
conservation know-how and awareness for the general public. This
could be done by using educational imstitutes to provide this
know-how to students, and publicize energy conservation know-how
to the general publie. : :

(2 5) Consider the,eaactment_of laws to encourage
enargy conservation in industrial plants and buildings. Improve
building codes and regulations in order to increase energy
savings in new buildings or those seeking modificatlons.

{2.6) Government agencies should monitor and
study energy conservation policies and their implementation in
other countries, and adapt them for uses in Thailand. -

{2.7) Promote the transfer of energy conservation
knon—how and technology. Encourage close co-operation between the
related governmental organizations and the private sector.

: {2.8) Encourage and promote the use of high
efflclency cooklng stoves and charcoal kllna in rural areas.

7.4 EXPANSION OF £EEIHIHQ Q&EAQIII AND IHE JMPORT OF
EETROLZUM PRODUCTS

(1) In order to bring efficiencies of domestic
refineries up to international standards and to minimize the cost
of o0il acquisition for the country, the government should
consider the deregulation of retail prices and ex-refinery prices
of all petroleum products. Horeover, the govermment should
encourage a more liberal system for the dimport of petroleum
products. . : '

(2) In the short term, if oil prices are still set by
the g¢overnment then the ex~refinery price of each preduct
(including gas separation plant) should be at a level similar to
the import price, which izn turn should reflect international
prices. In particular the pricing of products based on production
costs mhould be avoided. .
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(3) In the long term, the government should reduce the
controls on petroleum product imports to create a nore: S
conmpatitive trading environment. However, the governmant should
impose certain controls to ensure regular flows of ilmports, such
as investment requirement in oil reserve tank. 1In addition, the
National Patroleum Policy Committee should be  given the
responsibility of formulating the oil import policy in order to-
provide a c¢lear policy £ramework and eliminate operational
problems. .

(4) Bncourage private investments in oil refineries, in
order to increase the efficiency and operational flexzbzlity, and
reduce the government’'s financial burden. :

{5) Explore the possibility of increansing the reflnlng
of condensate and uvaing condensate ag fuel in oil refineries.

QF _Eﬂﬁﬂﬁéhﬂ

{1} Encourge energy related government  agencies,
academic institutes and the private sector to undertake. research
and development of renewable energy sources such ag solar energy,
bicgas energy and geothermal energy. . There. should be co-~
ordination among these activities to prevent the overlapping of
works. L ' S .

{2) Promote the production and consumption of renewable-
energy sources which are economically feasible. This should be
undertaken by providing tax incentives for materials and
equipments used in the production process in order to encourage
investment by producers and consumers, and an increase in the use .
of renewable energy Yescurces. .

ENERGY IN RURAL AREAS

(1) Premecte the planting of economic foregts and wood
energy for households and local uses. This could consist of <trse
plantings in farm-edges, in the vicinity of dwellings and.
community tres planting in public lands. The government would
support these activities by providing seeds and seedlings.

(2) Encourage the private sector to grow trees for

commercial purposes from 50 rais upward, by ocffering low interest
locan and income tax incentive..
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(3} Dissemihate the technologies and materials used for
energy conservation which are already avallable in rural areas,
such as high efficiency cooking stoves and charcoal kilns,

SUEEEN € § B : Encouraqe . research, development and
exper;mentat;cn of the production of biogas energy, for instance
the increasing .0f growth rate and yield of 'plants by specie
improvement, and- the planting of o0il producing plants to
substitute for pefroleum.

(5) Promote the uses of LPG and electricity in rural
areas. This should be based on the principle of market mechanmams
and avo;ds any price subsidization.

7.7 ENERGY MANAGEMENT, ROLES OF PUBLIC AND PRAVATE = SECTORS
IN ENERGY DEVELOPMENT

{1} Under the present energy management structure,
energy planning and policy formulation work which are scattered
among the various agencies / committees/ subcommittees/ and
working groups should be better coordinated. This will create a
more unified system which would result in better co-operation and .
consistency, higher efficiency and more flexibility to adapt to
changing situations as well a3 eliminating overlapping work. An
Energy - Board will be established to implement this strategy. In
the long term, the government should consider the unification of
various governmental agencies related to energy to come under a
gingle line of command.

: (2) Imprdve the'éfficiency of the Department of Mineral
Resources in  the management of petroleum and mineral fuel
resources, : : S ‘

7.6 INVESTHENT MEASURES
(1) Electricity

{1.1) Regularly revise the load forecast in order
to keep the power investment and distribution plans up to date
and consistent with the changing situations. This  will  ensure
that power invesatment projects are of appropriate sizes and
timing. ' . .

(1.2) Bacourage the use of the Least Cost Analysis

a3 ‘a criteria for selecting projecte and for praparatian of the
national power development plan. .
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(1.3) Encourage the reduction of power generation
reserve capacity to an appropriate level in order to avoid - over-
investment and reduce 1nvestment burden of the publlc ‘sector.

(1.4) Encourage approprlate- cost sharing - for
medium scale and large scale multiepurpose-hydr091ectric projects
between -electric utilities and irrigation system development - in
order to optlmlze the use of natural resources._-

(1. 5) Bncourage the National Energy Admmnlstratlon
to accelerate the formulation of the master plan for small scale
‘hydroelectric development. The master plan will be used for
setting priorities of the locations and economic benefits in
order to prevent the implementation of recu**ant progects.

(1.6} Encourage the implementatlon of the rural
electrification programme in accordance to the target and
financial capabilities of the Provincial Electricity Authority.

{1L.7) Encourage  the electric ntilities to
increase the wuses of internal financial resources te finance
their investment programmes. This would help to reduce the debt
burden, especially foreign debt. At the same time, the electric
utilities should increase their eguity. and the government should
consider the possibility of private sector participation.

(1.8) Encourage the private sector to explore and
produce lignite in the areas outside of EGAT's responsibility.
This could either be in the form of private investment and/or
joint venture between the public and private sectors. Moreover,
the government should give more opportunity for the private
sector to participate in lignite marketing by formulating clear
production targets.

(2.} Petroleum

(2.1} Encourage private investment, both from
domestic and foreign investors, in petrocleum exploratien and
development. The government may enter into joint wventures with
the private sector in order to gain technological know-how and
experiences, but investment risk should be minimized.

(2.2} For petroleum supply managenmant, the
government should encourage oil refineries to operate
independently fully covering all aspects of <their operations.
The government should be responsible for moanitoring and setting
guidelines for supply management consistently with domestic
denand rather than getting involved with the operations.
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_ _ .{2.3) Encouraqa private invastment in both
existing . refineries and in any future expansion plan.

{2, d} For natural gas. development and related
industries, the government would encourage the private gector to
increase their participation and investments.

B (2.%)  For transportation and marketing, the
government would limit its role in competiting with the private
sector to the mianimum.
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8. FRAMEWORK FOR ENERGY INVESTMENT

According to the estimates by various government
agencies, total investment in energy projects during the Sixth
Plian period in accordance with the development framework of the
Sixth Plan would amount to 96,000 million baht of which 54,839
million baht would be in foreigm currencies and 41,161 mnillion
baht would be domestic currency. The details are shown below.

unit : million baht

Agencies Foreign = Domestic Total for Total for the
currencies gurrency the Sixth Plapn PRifth Plan

EGAT 33,872 ‘28,889 62,761 53,092

PEA 7,852 5,546 13,398 12,000

MEA 2,075 3,747 5,822 4,608

PTT 11,040 2,879 14,019 17,924

Total 54,839 41,161 96,000 87,624

However, the enevrgy investment target would need to be
regularly revised in order to provide consistency with the
financial positions of the country and the implementing agencies.
In the case of the National Energy Administration which uses the
government budget, its budgetary needs have to be assessed on an
annual basis in accordance with the country's €£iseal and
financial positions.
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Table 1

World Consumption of Qil, Natural Gas and

1979- 1285 |

' ;979

- World 64.1

-~ Free World 51.2

- Centrally Planned 12.9
Economy

d Coal _gziag

ngnﬁitx

.1980 1981 1982 1983 1984
0il {mllllon barrels per & 1!

61.6 59.9 58.4
48.6 A6.7 45.2
13.0 13.2 13.23

58.0 5B.9
44.8 45.7
13.2 13.2

Natural Gas (million tons of crude oil equivalent)

- World a 1,273

- Free World - . 892
~ Centrally Planned 381
Economy '

1,257 1,321 1,315
833 887 8§56
404 433 460

€oal (million tons of crude oil equivalent)

- World. : 1,976

- Free World 209

- Centrally Planned 1,08%
Economy

2,006 2,003 2,047
956 977 983
1,055 1,025 1,064

1,325 1,410
835 883
430 527

2,101 2,180
1,003 1,042

Commercial Energy {million tons of crude oil equivalent)
- World 6,940 &,896 6,857 6,858 6,943 7,202
- Free World 4,769 4,696 4,646 ¢,574 4,586 4,763

- Centrally Planned 2,171 2,200 2,211 2,284 2,357 2,435

Economy
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43.4
13.3

1.470
905
565

2,223
n.a.
n.a.



Table 2

Morld Production of 0jil. Natural Gas and Ceal during
1979~1985 : o
S Quagtitx
1979 1980 1981 1982 1983 1984 1985
Qi) (million barzels per day} : _
- World 65.8 62.7 59.4 57.0 56.7 57.8 57.3
-~ QPEC ) " 31.5 27.4 23.4 18%.9 18.% 18.3 1i7.2
- Free world i9.9 20.6 21.2 22.2 23.2 24.3) 24.8
(Except OPEC) ' :
- Centrally Planned 14.4 14.7 14.8 14.9 15.1 1hK.1 1i5.2
Economy ' '
Natural Gas {(million tons of crude oil equivalent)
- World 1,340 1,344 1,374 1,371 1,355 1,444 n.a.
- Free ‘world 928 906 Q95 864 816 861 n.a.
- Centrally Planned 412 438 470 508 B3B8 583 n.a.
Economy '
Coal (million tons of crude oil equivalent)
- World n.a. n.a. 2,021 2,082 2,107 2,167 n.a.
- Free world n.a. n.a. 991 1,004 989 1,018 n.a.
- Centrally Planned  n.a. n.a. 1,031 1,078 1,118 1,150 n.a.

Economy
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Table 3

World Refinery Capscity and Brodustion during 19791985

' Capacity and Production
| 1979 1980 1981 1982 1983 1984 1985
Refining capacity 80.1 81.1 81.7 79.0 76.4 7&.7 73.1

(milliion barrels per day)

Refinery production 61.9 59.9 55.7 55.2 56.2 56.2 n.a.
{million barrels per day)

Capacity utilization  77.28 73.23 70.50 70.42 72.25 75.23 n.a.
{% of refining cepacity)
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_ Over the past two years a number of 1mportant changes
have taken place in Thailand's enerqy sector, ranging - from the
development of domestic energy rescurces, changes in energy.
demand structure teo the implementation of a number of key policy
decisions. On the energy demand/supply balance there has been a
rapid incrpase in both thes country's economic growth and energy.
demand, theéreby creating a remarkable shift of sentiment in - the
investment climate in the energy mectorxr. On the policy side, the
8ixth Five Year National Economic and Social Development Plan was
launched din 1987, and a number of key policy decisions in . the
energy sector have Dbeen made or are in the process of being
implemented. .

~ This - paper is divided intoe two parts. The first part
will present the change in the country's energy demand/supply
balance and will try to assess its impact om energy investament
and policy issues facing the country. Thean, in the second part
important changes in the government'’'s energy policy over the past
two yvears will be presented.

I. Recent Changes in Thailand's Enerqv Situation

In  the early 1580's most o¢f Thailand's comiercial
energy requirement was inported from abroad. This is indicated
by the fact that the share of energy import in total commercial
energy demand of the country was over 90 percent. This consisted
mainly of petroleum. The major source of indigenous . commercial
energy was hydropower which accounted for one quarter of energy
input for electricity generation. There was a small amount of-
crude 0il and lignite production, but the . amounts were
negligible. Not only did Thailand rely on imported petroleum for
most of its commercial energy reguirement, most of the country's.
0oil import was from Saudi Arabia which made Thailand extremely
vulnerable tc any supply disruption. : :

As a result, Thailand was hard hit by the second oil
cerisis of 1979/80. The problem was accentuated by a severe
drought which greatly reduced the gensration of electricity from
hydropower. However, at the end of 1981 natural gas from the
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Gulf of Thailand came on shore. Production and - consumption of
natural gas rose steadily from about 100 million cubic feet . per
day to over 500 million cubic feet per day at present. This 1is
equivalent to crude oil production of about 100,000 barrels/day.
Approximately 15  percent of natural gas  is separated into
liquefied petroleum gas (LPG) used for cooking and automotive
fuel. a small amount is used in the industrial sector, and the
rest is used for power generation. Natural gas from the Gulf of
Thailand is wet gas which also yields about 20,000 barrels/day of
condensate and natural gas ligquid. The natural gas operation in
the -~ Gulf of Thailand represents Unocal's biggest investment
anywhere in the world including the USA.

_ ~Rupning in parallel to the development of natural gas
from “the Gulf of Thailand. was the massive lignite development
programme undertaken by the Electricity Generating Authority of
Thailand (EGAT). Over the past seven years the Electricity
Generating Authority of Thailand has sucessfully reduced oil
consumption in power generation by substituting it with lignite.
Lignite consumption in the power sector rose from 1 million tons
in 1980 to 6 million tons per year at present. This 1is
equivalent to crude oil production of about 40,000 barrels/day.

It is evident that the power sector’'s reliance on
imported energy has dropped sharply. In the early 1980s only one
gquarter of Thailand's electricity was generated from domestically
produced energy which made the country very vulnerable to power
shortages during the 01l c¢risis.. But now one half of the
country ‘s electricity supply 1is generated £from domestically
produced natural gas and one guarter is produced from
domestically mined lignite. Only 7 percent is produced from oil
and even this is also domestically produced. Apart from natural
gas and lignite, crude o0il was also discovered in the North of
Thailand, and production from the Sirikit field came on stream in
1983, Production from this field is around 20,000 barrels/day.
and earlier this year Thailand's first off-shore field, the Nang
Nuan field, also came on stream. At the moment it is too early
to  accurately ‘estimate the amount of reserves and productien
potential as production from this field seems to have run into
technical problems, :

The development of indigencus energy resources during
the past seven years has greatly reduced the country's reliance
on 1mported energy. The share ¢f energy import in commercial
energy requirement fell from 90 percent in 1980 to 55 percent at
present. The sources of Thailand's imported energy have also
become more diversified with less reliance on the Middle East.
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The succesas of past development effort has  made
Thailand's present energy situation substantially different from
the early 1980s. The country’s energy mix is quite diversified.
Commercial energy demand now amounts to about 400,000 barrels/day
of crude - oil egquivalent. Natural gas accounts for about. one
third of this while lignite and hydropower satisfy about 10% and
5% of total energy consumption respectively. The rest,
approximately 60% is petroleum products, To complete the
picture, it should be mentioned that traditiomal energy 1like
charcoal and fuelwood still play a very important role in rural
areas, - Traditional energy consunption amounts to about 200,000
barrels/day af c¢rude oil. Due to shortages of fuelwood and the’
rural electrification programme the use of charcoal and fuelwood
should remain stagnant over the next decade and possibly showing
sharp drops in certain areas as they are being substituted by
electricity and ligquefied petroleum gas.

During the first half of the 1980s both the country's
geconomic expansion and energy demand growth were yrelatively low.
This has resulted in the underutilization of Thailand's energy
investment. Foér instance, natural gas production was at a level
far below its production capability for a number of years, and
was a big cause for concern for Unoccal. At the same time, the
reserve capacity in power generation was as high as 60 percent as
a result of over optimistic investment programme. However, from
the second half of 1986 onwards the Thail economy has begun to
show a rapid expansion. 1In 1987 Thailand's GDP growth rate was
recorded at over 7 percent. This trend is likely to persist for
the time being - at least the level of economic¢ growth this year
shouldéd reach 8 percent. This was accompanied by an even more
dramatic rise in the country's commercial enerqgy demand which has
been growing at an annual rate of 13~15 percent, and is not
showing any sign of slowing down. The rapid expansion seems to .
have occurred for nearly all types of energy and in nearly all
economic sectors, particularly electricity, natural gas, lignite,
gasoline, diesel, jet fuel and industrial fuel oil. Another
important reason for the rapid expansion in commercial energy
demand is the structural change which is taking place in the Thai
eCONOmy . Thai dindustry in general is becoming more. energy
intensive and this has been accelerated by the relocation of
industries from Japan and some other Newly Industrialized
Countries. Inspite of the lower population greowth, urbanization
is increasing rapidly with a very rapid rise in the size of the
more affluent middle class. 2All these changes are leading to
major shifts in the ways both industry, business and the general
population use energy. For example we can expect more energy
intensive .industry to occur in Thailand, and the use of air-
conditioners in businesses and households will rise substantially
over the next decade.
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. To provide some magnitudes, the National Energy Policy
Office's projection indicates that the demand for commercial
energy would 1rise from 400,000 barrels per day of co¢rude oil
equivalent at present to 900,000 barrels per day of c¢rude oil
equivalent by the year 2001. The rapid economic growth and
energy demand has completely changed the country’'s energy demand-
supply picture and has boested confidence and optimism in energy
gsector investment. Natural gas, which was at one time in surplus,
is now .in short supply. Unocal has stepped up its exXploration
and development programme in the Gulf of Thailand. But even this
together with the development of new gas fields like the Esso's
Namphong concession in the Northeast and Texas Pacific concession
in the Gulf of Thailand will not be sufficient to satisfy the
growing - demand during the next few years. The generation of
electricity will 1ikely need to rely more heavily on fuel oil
during the medium term.

The type of energy which has shown the most rapid
increase over the past two years is electricity. 1Its growth rate
during the first five months of this year is approaching an
annual rate of 15 percent. The reserve capacity, which only two
years ago was excessive, is now rapidly declining. Investment
programmes of < the electric utilities, for both generation and
digtribution., have been recently revised substantially upward and
repraesent the biggest investmaent programme of the energy sector
over the next & yearsa. According to the latest investment
programme, total investment of the electyric utilities will amount
to over US$ 4 billion during the pericd 1987-1991 and this amount
could already be too conservative.

The vrapid increase in petroleum demand has also
substantially increased Thailand's imports of refined petroleunm
products to 70,000 barrels/day at present. Although there is
already ongoing investment programmes to expand refinery capacity
in two refineries, thig is not going to be sufficient. As a
result, the government has given approval for the expansions of
the Thai 0il and Bangchak refineries for the early 1990s, and
approvals for further expansions are expected shortly for
additional capacities to come on stream in the mid 19%0s.

. The rapid economic recovery and transformation of the
Thai economy  has c¢ompletely changed the . country’'s energy
demand/supply balance. The situation of over investment and
underutilized resources, which existed a few years ago, has now
turned into one where production capacities for many types of
energy have been reached, and a substantial amount of investment
will now be reguired over the next 5 years in order to satisfy
the growing demand.
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II. Recent Changes in Thailand's Epergv Eolicy

In 1987 the government launched its Sixth Five . Year
National Economic and Social Development Plan which covers the
period 1987-1991. The Plan has 5 strategiea for energy
development which could be briefly summarized as follows.

1. Reduction of the country's.dependence on imported
energy and diversification of both the sources and types of
Thailand's energy supplies by speeding up exploration activities
and development of indiggnous energy resources, namely natural

gas, crude oil, lignite, hydropower and other types of renewable
enerqgy. ,

_ 2. Adjustment of energy prices to reflect their true
economic values in order to encourge efficient use of energy
particularly petroleum products and electricity. The prices of
industrial fuels which are substitutable, namely natural gas,
lignite, imported coal and fuel oil, should also be adjusted to
reflect their true economic values, and their tax rates should be
neutral-that is not being biased towards any product.

. 3. Increase efficiency in energy use by encouraging
energy conservation effort in the transportation sector, in
industry and commercial buildings. Efficiency in the utilization
of charceoal and fuelwood should also be raised. ’

_ 4. hllow the private sector to play a bigger role in
energy sector’s investment programme in order to alleviate the
government's financial burden. The government would set a clear
set of guidelines for the roles of the public and private sector
as well as directions for private gector investment in the energy .
sector. The management and coordination of the government's
energy peolicy would need to be rationalized. :

5. Encourage the development of appropriate types of
energy to ke used in the rural areas. This could be undertaken.
inconjunction with the rural develcpment programme.

Although this is only the second year of the Plan a
number of major policy changes have already taken place or are
being implemented. These include the following :
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1. 7The Egtablishment of the National EBnergy Policy
Committge

In an effort to streamline the management of the
country's energy policy, the government established the National
Energy Policy Committee (NEPC) which is chaired by the Prime
Minister. fThe Committee's main taslk is to make decisions on all
energy - policy related matters on behalf of the Cabinet. The
National:  BEnergy Policy Office has been established toe serve  as
its secretariat. The establishment of the NEPC was the first
major energy policy decision to be made during the Sixth Plan
period. :

2. Development of the Indigenous Energy Resources Since
the establishment of NEPC a number of key decisions and policy

changes in regards to the development of indigenous energy
regsources have been made. :

2.1 Hatural Gas Price Negotiation with Esso to develop
its on-shore concession of Namphong in the Northeast of Thailand
has nearly been finalized. The long term price agreement has
been reached, but the short term price agreement iz still to be
concluded. The concession is expected to come on stream in 1990
and will produce 250 million cubic feet pexr day of natural gas by
the mid 1990s.

2.2 Development of the Texas Pacgific Concession The
government has agreed to buy back the Texas Pacific concession in
the Gulf of Thailand at US $83.25 milliocn. ‘The development
will be carried out in a jeint venture between the state owned
Petroleum Authority of Thailand (PTT) and multinational oil
companies. Pessible partners are Unocal, BP and Statoil. = The
concession is expected to begin its production in early 19%90s
with production of natural gas rising to around 300 million cubic

feet per day by the mid 193%0s.

. 2.3 The Amendment of the Petroleum Ac¢t In an effort
to boost petroleum exploration and development in the country,
the government has been working on an amendment to the Petroleum
Act in order to provide more incentives for petroleum exploration
and development. The change has already been passed by the Lower
House of Parliament, but unfortunately the Parliament was
dissolved while the bill was being debated in the Senate.
However, it is expected that the new government will try to push
this bill through the new Parliament as quickly as possible after
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the July election. The amendment wil, provide the much needed
incentives for petroleum exploration aund is expected to greatly
increase exploration activities in Thailand. The amendment seeks
to shorten the exploration and production  perieds  thereby
speeding up exploration activities and av the same time  provide

more fiscal incentives. The petroleum royalty system is  being
restructured from one single flat rate to progessive rates which
would help the development ©f marginal fields. The annual " bonus-
and annual benefit in the current £fiscal -term, which are
squivalent to progresaive taxes with a very high marginal ' rate,

would be abolished. To replace this, a fairer special Dbenefit
would be introduced. This “special benefit"™ is a tax which would
~only be collected once all investment costs have been written
off, The new term is expected to make petroleum exploration
worthwhile at $15 o0il price while the present fiscal term hardly
provides any incentive at $25/barvel.

2.4 The Revanpping of the Lignite Exploration and
Development  Regulations - Geological data indicate that the
country still has a vast amount of unexplored lignite resourcss.
Mae Moh is the biggest known reserves with proven reserves of 850
million toms and total geological reserves of 1,300 million tons.
Production from this mine is entirely used for power - géneration.
However, Thailand's current level of lignite.exploration activity
remains low and should be expanded during the Sixth Plan period.
Preliminary expleoration work in a number of basins have shown
encouraging results while many more remain unexplored. - Past.
development effort has been hindered by institutional  problems
and the weakness in the lignite concession system. All these
problems have been resolved and it is believed that much progress
would be made in the development of lignite in the near future.
In +the past, lignite concession was granted on the first come
first serve basis. Government income in the form of royalty has
been negligible and the mining operations are mainly carried out
by family businesses with little experience in lignite mining and
marketing. Lignite mining operations, with the exception of the
Electricity Generating Authority of Thailand's mining operations,
have been undertaken with insufficient consideration given to new
technologies. This causes inefficiencies and unnecessary loses
in the mining operations as well as environmental problems. In -
the new system, a system similar to ¢il exploration has been
introduced. First the government would carry out preliminary
exploration activities to obtain information on lignite reserves.
With this information, appropriate areas would then be auctioned
to - the interested parties. Conditions are placed on those
entering the bidd1ng process. to ensure that they would be capable
to operatlnq mining operatmona efficiently.
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~ In order. to mplement this policy the Department of
Minexal Resources has drawn up a five year programme to undertake
preliminary - exploration work in a number of basins which are
gshowing promising @ signs of lignite deposits such as Saba Yoi,
Wang Neua,. Chae Hom - Muang Pan and Ngow. The programme has been
approved by NEPC which has also approved the use of lignite
deposits at Sin Pun in the South and Wiang Haeng is the North for
power generaticen. -NEPC has also agreed that the Kian Sa deposit
in the South should be auctioned to the private sector to develop
under the new concession term.

3. Enerqgy Demand Manadgement Most of the effort on energy
demand management has concentrated on the energy pricing policy.
During the past two: years there has been two important changes:
improvement of the oil price structure and the restructuring of
the electricity tariff. Prior to 1986 the domestic oil price |
structure was highly distorted with large gaps between retail
prices of gascline - and diesel on the one hand, and between
gasoline and. -LPG on the other hand. The oil price decline in
1986 .- enabled the government to reduce these gaps. Although the
.present price structure remain far from perfect, it is believed
to have largely eliminated inefficient interfuel substitutions in
the transport sector. For instance conversions of gasoline
engine in passenger vehicles and small trucks to diesel or LPG
have c¢eased. The price of fuel oil has alsc been adjusted with
arnn imposition of an excise tax for the first time, thereby
encouraging the use of indigenous energy resources. The
structure of the electricity tariff, which had been distorted for
a long time, was adjusted last year whereby the demand charge was
doubled to a level which cleosely reflects the capacity cost of
power generation. However, the overall tariff structure remains
far from desirable. - With the rapid increase in power consumption
more reliance in now being placed on the tariff as an instrument
to regulate demand. Time of Day Pricing is being introduced-
possibly at the end this year.

4. Deregulation ¢f the Domestic Qil Market One of the key
policy measures proposed in the Sixth Plan is the deregulation of
domestic oil prices. No deregulation has taken place yet, but
steps are being made to achieve this objective. Ex-refinery and
import.  prices of petroleum products are now established weekly
with - a clear set of price formulae which make them more closely
reflect  oil prices in- the Singapore market. Import controls on
gasoline and kerosene have been lifted, thereby introducing more
competition into the gasoline market. New conditions  for
cbtaining an o0il trader license have been approved,; and when they.
are -actually announced the government would start to issue new
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licenses for those applicants who satisfy the requirements. The
new set of conditions is tougher than in the past, but any .
respectable oil company should have no difficultly in complying.
This would allow companies like Mobil to obtain an o0il -trader
license, thereby making the domestic olil market more competitive.

5, Refinery Expansion As already mentioned, the rapid
increase in petryroleum demand is making it necessary to increase
the country's refining capacity. Government's approval for Thai
0il Company (TOC) to expand its refinery capacity by another
100,000 barrels/day in early 19%0s has been given. The
government has also agreed to allow the state owned Bangchak
refinery to debottleneck its refinery capacity by about 20,000
barrels/day. But even with these investments it is likely that
additional refining capacities would be needed by mid-1990s. The
likely - candidates include Esso and Shell, but the government
would probably impose minimum requirement for Thai shareholding
as a condition for the approval. Esso at present already has a
63,000 barrels/day refinery in Thailand while 8Shell owns no
refinery. Not only have ¢il companies been showing strong
interests in refinery investment, the marketing side has also
attracted much attention from multinational ¢il companies which
at present have little stake in the country, for instance BP and
Mobil.

6. Investment in the Power Sector is likely to be very

high during the medium term as already menticned. In order to
reduce the level of borrowing by the public sector, the
government is considering the pogsibility of increasing the
private sector's participation in power generation. The first
option would be deregulation i.e. allow the sales of electricity
from small private producers inte the transmission line. This
would greatly encourage cogeneration by industrial plants. The

second option would be to allow the private sector to set up
power plants in order to sell electricity into the grid system,
for example by permitting the Build Own Operate Transfer Scheme

(ROOT), or Build Own Operate Scheme (BOO) or Build Transfer
Scheme (BT). A clear set of policy guidelines 1is expected
shortly.

On the whole the entire energy programme is a success
story, and none of the energy subsectors in Thailand are in
serious trouble. This is a particularly exciting time for
Thailand as the country is undergoing major structural changes in
the economic system and energy requirement. With the present
trend we would be able to achieve both a relatively high economic
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growth and financial stability. Major targets of .the Energy Plan
could probably be achieved particularly those on the production
of indigenous energy resources., The major task remained to be
.tackled is- in raising the efficiency of energy use. Without this
Thailand's depaendence on imported energy could begin to rise
again during the latter part of 1990s.
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TARE 1
: WOT = 1,000 BEL/D (CVF

PRODUCTION NET  CONSWMPTION  RET IMPORT/CONSUMPTION (%
IHPORT . .
1976 20 172 192 89.6
1977 18 198 216 91.7
1978 13 210 223 34.2
1979 2 241 263 91.6
1980 14 253 267 94.3
1981 P peal 250 88.4
1982 58 191 249 76.7
1983 68 218 281 76.0
1984 95 209 305 * 68.5
1985 144 180 3 * 56.1
1986 152 183 337 54.3
1987 m 222 389 57.2
1988 (JAN-MRY). 198 25 429 47.8

Growth Rate (% p.a.)

1977-1981 1.7 5.0 5.3
1982-1986 39.3 -3.7 6.2
1987 16.4 21.7 15.5
1988 (JAN-MAY) 15.1 -3.2 12.5

Note Comsumpticn inciudes changes in stocks emcept for 19541987 wheo
. changes in stocks are included.
* Excluding chaixjes in stocks

TABLE 2
Acnesoierek Ak

PRIMARY COHFRCTAL, ENERGY PRODUCTICH

LIGHITE CRUTE OIL CONDENSATE NATURAL GAS HYIRO

(KT} {BBL/D) (BRL/D) (D) (GWH)
1979 1,421 2714 0 0 3,261
1980 1,499 274 0 0 1,21
1981 1,712 313 1,287 30 2,972
1982 2,113 301 5,551 129 3,82
1983 1,997 6,578 6,660 155 3,655
1984 2,362 14,758 8,241 234 4,065
1985 5,188 21,690 14,2% 362 3,674
1986 5,476 21,208 14,265 351 5,532
1987 6,930 17, 15,200 489 4,056
1988 (JAN-MAY) 2,918 20,638 17,635 565 1,842
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Table 3
Primsry Commercial Energy

Unit : KBD COE
Growth Rate (% b.a.)

1987 1988% 1986 1967 1988%
Product.ion 177.3 198.4 5.7 16.4 15.1
Natural Gas 87.9 10t.6  ~3.7 40.2 30.3
Condensate 13.8 18.1 ~0.2 6.7 22.5
Crude 0il 17.9 20.6  -2.7 -15.3 10.3
Lignite 39.7 40.5 10.8 28.0 1.4
Hydro 18.0 1.6  50.1 -26.5 -13.1
Import, 222.3 215.2 1.4 21.7 -3.2
Petroleum ' 217.5 211.1 2.2 21.8 . -2.9
Coal 4.1 3.4  -33.0 48.2  -17.9
Electricity 0.7 0.7 4.8  -45.1 0.3
Consumpt. 1.on#k 3838.4 428.6 5.1 i5.5 12.5
Natural Gas 87.9 101.8  -L.C 40.1 31.1
Petroleun  240.1 262.1 4.8 11.3 9.1
Lignite 8.5 41.2 4.3 27.2 8.9
coal ' aa 3.4 -33.0 8.2 61.3
Hydro/Electricity 18.8 ° 20.3 53.4 -27.2 -12.0
Import./Consumpt.ion (%) | 57.1 50.2

# 5 months | |
#% Excluding changes in stocks
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1. Petroleum

Premium Gasoline

Regular Gasoline

Kerosene

Diesel

Fuel Qil

= JP
- LPG

2. Naturai Gas
3. Electricity

4. Lignite & Coal

Total

# Jan-May

Table 4

Final Energy Demand

1987

225.6

i6.8
22.2
2.1
111.0

34.3

24.4
15.1

0.8
42.4
9.2

©278.0

1988%

255.3
'18.9
24.7
2.1
129.7
35.0
29.2
15.7

1.1
46.4

10.0

312.8
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Unit : KBD COE
Growth Rate (% p.a.)

1986 1987 1980%
6.3 12.4 11.8
9.5 19.3 17.3
8.0 11.0 9.8
-7 -9.8 -2.6
4.0 12.1 12.5
11.3 17.9 9.9
10.3 8.8 23.3
4.7 8.7 7.3
-53.1  -53.8 21.3
7.7 15.1 14.4
~10.3 40.7 50,2
5.1 13.1 13.1




TABLE 5

COMSIMPTION OF PETROLEIM PRODUCTS

(BT : M.LITRES)

YEAR FREMITM  REGULAR DIFSEL KEROSENE FUEL OIL PG
GASCLINE GRSOLINE RO OTHERS
1979 1,465 397 4,298 312 3,994 N 24
1980 - 1,243 1,006 4,110 230 4,72 33 322
1981 1,168 983 4,030 389 4,143 82 368
1982 692 1,323 3,93 388 2,997 205 396
1983 740 1,327 4,402 538 3,364 282 549
1984 840 1,278 5,259 290 3,125 366 596
1985 849 1,240 5,524 fL2 2,281 380 680
1986 933 1,336 5,736 143 2,410 308 810
1987 1,113 1,484 6,429 129 2,3% 263 933

{GROMTE RAIE : %)

YEAR FREMIMM  REGULAR GIFSEL, KEROSENE = FUEL OIL - IPG
GASOLINE, GASCLINE AUTO  (THERS
1979. - - - - - - -
1980 -15.1 241 4.4 -1.0 18.2  -56.6 9.5
1981 -10.9 ~2.2 -1.9 33.8 -12.2 149.2  14.5
1982 ~-371.5 34.6 ~2.5 -0.2 =21.7 1515 7.4
1983 6.9 0.3 12.0 38.8 12.3 371.6 38.6
1984 13.5 -3.7 15.5 ~46.1 -1.1 29.7 8.6
1985 ~2.1 -2.9 5.0 -47.0 =21.0 3.7 4.2
1985 . 9.8 7.7 3.8 -6.9 57 -18.0 19.0
1587 i%.3 1.0 12.1 ~9.6 0.6 -14.6 15.3

NOTE : OTHERS = COCKING + INDUSTRY
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TABLE 6 _ :
_ ENERGY CONSUMPYION FOR POMWER GENERATION

::::z::::’.S:::.'.'.:‘.‘::2=:'.===ﬂ=R:;=====7—"=‘==========H=========H==2_===.==2==2==.!:$====
YEAR HYDRG  FUEL OIL’ DIESEL NATURAL GAS LIGNITE  PURCHASED
{GWH) {M.LITRE} (H.LITRE) (MHSCFD) . (KTON) {GwH}
.-.::-.===='.-.==:z:::::zz:::zz::::::========3:zzx:x:::::zxxxz::::xz::zn:::z:::sz:z:
1977 3263 1920 68 8 357 177
1978 2108 2513 122 0 480 222
1979 . 31261 2241 161 0 1559 788
1980 1271 - 3080 158 0 1321 766
1981 2972 2656 85 25 1534 740
1982 3826 1524 17 130 1687 752
1983 3655 1823 32 149 1573 701
1984 4065 1612 19 206 1945 710
1985 3674 893 11 270 4597 723
1986 5532 866 8 257 4685 758
1987 '
JAM 2686 60 0.3 296 486 39
FEB 403 48 0.3 331 398 33
MAR 542 36 0.4 346 514 32
APR 485 52 0.2 354 525 35
MAY 409 64 0.3 388 520 30
JUN 341 34 0.3 454 §42 32
JuL 385 &0 0.4 421 536 18
AUG 380 42 0.9 410 518 25
SEP 252 49 0.2 461 420 8
ocT 236 37 0.4 450 515 48
NOY 241 53 8.5 852 427 54
DEC 124 59 0.4 394 630 65
TGTAL 4,058 574 4.5 4,756 5,727 416
1988
JAN 220 42 8.2 444 472 43
FEB 340 37 0.3 466 633 i4
HAR 550 ' 64 0.4 455 458 30
APR 443 60 0.2 455 518 29
HAY 288 74 0.2 &70 517 27
YT 1,842 277 1.3 2,290 2,398 173
z:==:s::::sz::::::::!:::::::::::::::::z:g::::z:::::::=====:':t====::=:=============
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TABLE 7
POHER GEMERATION BY SOURCES OF FUEL

fe = VD e e W TE A M M e A T YR N e ek T M sl e R R T W KR GE W AP me e W WS W W 5 NS AU A M M SR TIPS TP OTE Ve VO AR W M W e o

e e e R M G P m A e e e o ek kR G AT e W MR s Ly N T P ME TP TR e W v w e WS N A AR W TS W W W WD R e e e KD aR W T TN A e W @ S

JAN

FEB
HAR
APR
HAY

JUN

JuL
AUG
SEP
ocT
NOV
DEC

TOTAL

JAN
FEB
HAR

1988

APR

HAY

YTD

4,058

220
340
550
443
288

1,842

2,188

167
139
239
226
297

1,069

L

ODOoOOOoODOCOoODCoCcoOoOQC

O L RDNNRRSR R

1,142
4,955
6,167
8,256
18,666
10, 252

1,013
1,014
1,150
1,134
1,268
1,445
1,405
1,376
1,511
1,503
1,467
1,338

15,622

1,506
1,469
1,530
1,479
1,572

7,556

536
478
546
600
617

2,777

416

£3
44
30
29
27

173

11,230
12,779
14,150
15,117
16,020
17,340
19,516
21,697
23,762
25,429

2,125
2,040
2,473
2,449
2,529
2,466
2,547
2,545
2,448
2,554
2,470
2,289

28,984

2,472
2,471
2,896
2,777
2, 801

T 13,416

o - TR R A A e A TR e FE . S W e W W R W W W AR A A vw T W MR S L AR U W) MR LS R M IR MR M WP M WO eR SN RS L L e S vy T R e s s
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