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Chapter 1

The Country and its Econonmy

1.1 The Country

Thailand occupies an ares of 514,000 sq. km. and is
situated roughly between the equator line and the 18 degree north
latitude and between the 95-105 degree east longitude. Her border

countries are Laos to the north; Malaysia to the sbuth? Cambodia,

Vietnam, and Laos to the east, and Burma to the west.

Climate

Thailand is a tropical country with 3 seasons during a
year. The winter months are from December to February with the
average temperature'§f about 23-26 degree centigrade. The‘summer
months are from March to May with the average temperature between
28~30 degree centigrade. The remaihing part of the year, i.e June
to November, is subject to the rainy season. The highest temperature
recorded in the last 30 years was 43,5 degree centigrade and the

lowest is 5.5 degree centigrade.

The average rainfall ‘is 1821.5 mm. for the whole country
with the western part of the southern region having the heaviest
rainfall (an average of 2889 mm.) and the central region of the
country having the lightest among other regions (an average of 1265

mm. ).



Population

The total population in 1982 is estimated to be 48.85
million with roughly 50.2% male and 49.8% female. The population
density stands at about 95 persons per square kilometer. - The age
distribution of the population shown in Table 1.1, shows that
children and youth (age upder 26) constitute for slightly more

than half of the population (51.1%).

The percentage of population living in the rural ares is
about 83% of which 19%.live in the north, 33% live in the northeast,
20% live in the center, and 11% live in the south. The remaining
17% of the population live in the urban area the mejority of which

live in Bangkok.

Lang and Its Utilization

Land use in agriculture is about 37% of the total land
area; this figure includes dwellings of farmers. The forest land

covers about 30.8% and the remaining land cannot be classified.

Of the total agricultural land about 85% is used for
food crops such as rice, maize, tapioca, sugar cane, sorghum, etc.
Land use for planting rubber accounts for about 10% of the
agricultural land. Rubber trees are planted mainly in the south
and southeast where the climate is most suitable. The remaining
5% of agricultural land is used for fiber crops such as cotton and
Jute, oil seed crops such as mungbeans, peanuts, coconuts; sesane,

and tobacco.
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Rice; which is the main staple of the population, alone
accounts for 59% of land use in agriculture. As a result, Thailand
has been a rice surplus country and enjoyed considerable foreign

exchange earnings from rice exports.

Degree of Urbanization

By international comparison, Thailand cannot be considered
to be highly urbanized. Only i7.5% of its total population live in
the urban areas while her neighbor countries like Malaysia and
Philippines have about 35% of their population living in the urban
areas. However, Thailand does have a very serious problem of having

one city, i.e Bangkok, gfowing too fast and becoming too large.

Béing the capital city and the center of everything,
Bangkok is the biggest city and its population is well over 5 million.
This population size is about 52 times larger than the second largest
cities of the country (Songkla and Chiengmai) The average growth fate
of Bangkok's population during 1970-1980 is 4.1% per year. About
2.4% is due to natural growth rate (birth«death rate). The other
1.7% is dué to the increase of immigrants from other parts ofvfhe
country. The majority of migratioﬁ (43%) comes from the Noféheast
where land is relatively least productive and the concentration of

the poor is high.

The 10 biggest cities and their popuiafion in 1981 are
shown in Table 1.2. These ten cities’account fé; about 12.5% of
Thailand's population and'71=5% of the urban population. éangkok
alone accounts for abqut 11% of Thailand's popglation and b2ah% of

the urban population.

1



The primate city problem of Bangkok is a mixed result of
industrialization with little concern for distribution and lack of
city planning. At present, although individuals can derive their
private benefits from living in Bangkok, the social cost of their
doing so is prevalent in termg of traffic jams, air pollution, noise
pollution, inadequate supply of'public utilities, slum sites, and

the erosion of soil, etc.

1.2 Economic Growth and Development

Since the start of the National Economic and Social
Development Plan which bégan in 1961, Thailand has experiened
cénsiderably high rates of growth in the past two decades. During
the pre-oil shock period, 1965-1972, the everage growth rate of
real gross domestic product was about 7.5% per year. The first
0il shock which took place in October 1973 did not slow down the
economy as the real economic growth registered at 9,0% in that vear.
However,; the impéct of the first oil shock seemed to take its full
effect in 1974 when the economic'growth considerably dropped to
around 4.8%. The economy picked‘up again td its pre-0il shock
growth path as the average growth rate during 1975 to 1978 rosc to

8.8%.

The effect of the second oil price increases during 1979~
80 coupled witﬁ the world economic recession siowed down substantially
the economic progress of Thailand. The groﬁth rate declined to around
4-5% (see Table 1.3) and even when the decline in oil prices tcol:
place during 1981-1982 the economy still seemed to be growing much

more slowly than the previous decade.
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In 1982, the real value of gross domestic product in
1975 price stood at 475,838 million baht or about 20,689 million
U.S. dollars. The current per capita income was around 17,000 baht
or 740 U.S. dollars. By intefnational comparison, Thailand is
considered to be a middle income developing country well on its

path to modernization.

According to the World Bank study (1) in 19783, the vast
nmajority of the country's population have participated in and
benefited from recent growth. However, the degree and nature of
participation have differed significantly among the‘four regions
and among differeﬁt pupﬁlation groups. . The proportion of the
country‘s population living in absolute poverty has declined from
about 52% in 1962/63 to about 25% in 1975/To. About 90% of these
poverty households live in the rural areas, mainly in the rural
North and Northeast with rainfed cohditions° These findings imply
that growth seems to have triggered down but there still cxzists
some part of the population, a sizable proportion, that need to be
lifted from absolute poverty. (2) Furthe?mdre we need a new study
on the incidence.of poverty and the change in the pattern of income
distribution between 1984 and 1975/76 to assess the distributional

effect of growth in the last decade.

(1) IBRD, Thailand: Toward a Development Strategy of Full
Participation A Basic Economic Report, No. 2059-TH, September 1978.

(2) The definition of absulute poverty is based on the
basic needs approach. For Thailand, this can be translated in nonetary
terms as 150 baht per month per person in rural areas and 200 baht per
month per person in urban,areas in 1975/76 prices.
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Industrial Composition

As data in Table 1.3 indicate, the industrial structure
of the economy has changed considerably in the past 15 years. The
significance of the agricultural sector in gross domestic product
has declined from about 36% in 1965 to 24% in 1982 although it still
ranks first in employment. The increasing importance of the
manufacturing sector can be clearly seen. Its contribution to gioss

domestic product ‘has increased from about 14% in 1965 to 21% in 1982,

Th2 mining sector is slowly declining in importé@nce whereas
the importanée of the service sector and the other tertiory sector,
namely construdtion, electricity9 transportation, wholesale and
retail trade, banking, insurance, and real estate,; is slowly

increasing.

Exports

In 1982, Thailand cexports totalled 159,728 wmilion baht,
an iﬁcrease of about 12 times over the export valgé in 1965, The
importance of exports in gross domestic product was 15% in 1965
and has increased to 18.9% in 1982. During the period 197Ow19809
the nominal value of exports grew at an average annual rate of 25%,
half of which was due to price increases. However, it slowed doun
in 1981 (14.9%) and went down further in 1982 (4.4%) partly as a
result of world wide recessiog which slowed down the.world demand

for Thai commodity exports.

Thailand’s exports are quite diversified among many

agricultural products. Rice has been the item which ranks [irst in



its value although its share in total exports has dropped from 33%
in 1965 to about 14% in 1982. The other important items are natural
rubber, tapioca products, sugar, maize, tin, garmentsS shrimp and
tobacco leaves. It is worth noting th@t Jute and kenaf have lost
theih importance while sugar, molasses, garments; tobacco leaves

and shrimp seem to be gaining in importance. (For more details

about five principal export commodities see. Table 1.4.)

The concentration of commodity exports has improved
somewhat over the period of study. In 1965 the first five major
export items (rice, rubber, tin maize, jute, and kenaf) accounted
for T4.2% of the total export value. In 1982, the share of the
first five major export items (rice, tapioca products, sugar, rubber,
maize) reduced to 45.7%. However, in terms of the export markets,
© the concentration is quite high,. The first five major trade partners
accounted for 52% of ﬁhe total exports in 1982. These are Japan
(13.7%), Netherlands (13.2%) , the United States (t2.7%), Singapore
(7.3%) and Hongkong (5.0%). The next fifteen major markets accounted

for another 25%. Efforts have been made to further diversify

Thailand's expert markets.

Imports

Table 1.5 shows Thailand's imports by economic
classification during the period 1965-1982.' In the period befcfe
the 1973 o0il shock, the total value of imports grew at an average
annual rate of a little above 10%. However, in 1973 and 1974, the
increases in the impdrfkvalue were 37% ana 52% respectively due’

mainly to the quadruple increasé in the world prices of oil,
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If we look closely at the import items of fucl and
lubricants it is clear that the 1973 increase in oil prices created
a-considerable burden in Thailand'’s foreign exchange. The valuc of
fuel and_lubricant imports increased by 169% in 1974 and its share

in total value increased to 19.6%.

The second oil price increases in 1979 further aggravated
the situation. The value of fuel and lubricant imports increcased
by about 80% in 1980 and its share in the total import bill
increased from 22.3% in 1979 to 3101% in 1980. In 1982, this
proportion is around 31%, the biggest part of the total import

value.

Trade Balance and Balance of Payments

It can be seen from Table 1.6 that Thailand has had a
chronic trade deficit for almost two decades. Even though the net
services have been positive but the trade deficits were much larger

in magnitude and rendered a chronic deficit in the current account.

The 1973 rise in oil prices raised the import value in
1973 and 1974 considerably. However, during 1972-1974 there was a
boom in brimary commodity trade and the export values also increased.
As a consequence, the trade balances in 1973 and 1974 werce respectively
~-10,802 and 14,302 million baht while the balance of payments vas

positive in both years.

In 1975, due partly to the drop in export prices and partly
to the slack in world demand, the trade balance ran a deficit much
larger than that of 1974 and the balance of paymants began to run a

deficit after three years of consecutive surplus.
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The second oil price increase, in 1979-1980, also had a
large negative effect in the trade balance because the value of
imports increased substantially while the value of exports
increased only moderately. In 1981, the trade deficit got worsc
(~65,782 million baht) and the government had to adjust the baht
value downward against the U.S. dollar twice in May and Julv by
1.083 percent and 8.7 per cent respectively in order to promotc
exports and correct the structural trade and payments problen.
(See Table 1.10 for rates of exchange) In 19829:the trade balance
still ran a deficit with the size half bf that in 1981. Howevaer,
the baht value still stood at 23 per U.S. dollar which is the rate

after the J&ly 1981 adjustment.

It is worth ﬁoting that although the tradec and the current
account balances have been in chronic deficit, the balance of
payments have been positive in some.years° This is becaﬁsé of
the positive contribution of the net capital flows. ‘Beforc 1976,
the inflows come mainly from private foreign borrowings and aftcer
1976 the government has considerably incfeased its share of forcign
borrowings. Table 1.7 provides some detailed information on
foreign borrowings. The figures clearly show that the growth of
external debt after the second oil crisis came largely from the
public sector. However, debt service ﬁayments of the public¢c scctor

started to exceed those of the private sector in 1982.

To some extent increases in earnings from oil supplying

countries offset increases in the oil import bill of Thailanda



Table 1.8 shows the share of ecarnings from commodity exports to oil
supplying countries j, Thailand’s total exports. The share has
increased from 6.5 percent in 1973 éo 10 percent thereafter. The
proportion of earnings from the Middle East fluctuated around 4 to
7 percent. However, thesc figures do not include earnings from
transfer income of Thai migrant workers in the Middle East. lc

can see¢ from Table 1.9 that the receipts of *other services” have
increased significantly and in 1982 accounted for 32 percent of
total receipts from services. Since the large component of thesc
other services was transfer income of migrant workers in the Middle
Fast, we can say that these earnings have helped the Thal cconomy
to finance the increased oil import bill. However, they Qere not

enough to cure the balance of payments problem.

Inflation

- Table 1.10 shows that during 1965-1972; the ratc of price
increase in Thailand was less than 5 per cent per year. In 1972
and 1974 because of the increasc in oil prices, the inflation rate
jumped to 15.4 per cent and 24.3 per cent (measured by the consumer
price index). Nevertheless, the inflation rate seemcd to be
contained during 1975-1978 since the annuai rate of price increcasc
during this period was still less than two digit even though there

seemed to be an increasing trend.

The second o0il shock in 1979-1980 brought up the price
level in the economy as the rate of price inrease was 9.9 per cent

in 1979 and 19.7 in 1980 and slowed down to 12.7% in 1981. 1In 1982,
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" the rate of price increase further slowed down to around 5 per cent
partly because of”the'fesﬁfictidnary‘monetary and fiscél pélicies
and partly because of . the slack in aggregate demand. Furthermore,

the increase in import prices had also slowed down.

It»is evident that a small open economy like Thailand
with the external sector (exports plus imports) accounting for
about 40 per cent of its gross domestic product cannot escapc frbm

the international influence especially through the price linkage.’

Overall Outlook

The economy of Thailand seemed to be doing well-with a
groW@b réte_of 6.0 pér cent in 1983 and an expected growth ratec of
about 6.2 per cent in 1984. The world econcmic condﬁtidn was
expected to get be;tef andjtherefore thé;@gvld demand for primary
commodity would‘expandu ‘This wouid havéwé.bositivé”effect for the
exports of the country.. However,; the government haé'beeﬁ mére
careful in monitoring the domestic demand, especially the demand
for imports because lessons from the past two decades havc shown

that the econémy has grown with the trade deficit problems.
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TABLE 1.1 : Age Distribution of Population ~
Age - Percentage of Total Population

0 - 4 13.3
5 - 9 A 13.4
10 - 14 12.9
15 - 18 . 11.5
20 - 24 , 9.7
25 - 29 8.1
30 - 34 7.0
35 - 39 5.5
40 - 44 . 4.2
45 - 49 3.5
50 - 54 3.1
55 - 59 2.5
: 7 60 5.3

gj This is for the year 1982, using low fertility estimates.
The 1982 population is estimated to be 48.84693 million
after adjustment.

Source ! Population Projection for Thailand Whole Kingdom and
Regions, 1970 - 2010, by Working group on Population
Projections, National Economic and Social Development .

Bcard, Institute of.Population Studies, and MNational
Statistical office.
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TABLE 1.2 : Ten Biggest Cities and their Population (1981)

Ratio of Bangkok’s
Population to the

Region and city names Population Population of other
Big Cities
Jenter : Bangkok Metropolitan 5,331,402
North : Chiengmai 101,394 52.6
Nakornsawan 91,138 58.5
Pitsanulok 73,836 72.2
Northeast : Khonkaen 100,210 53.2
Nakorn Rajsima 89,381 59.6
Udornthani 81,717 65.2
South : Hadyai 102,953 51.8
Songkla 75,553 70.6
Nakorn Srithammarat 67,961 78.4
Source : Chira Hongladarom, "Population and Bangkok’s Expansion" a paj

presented at the symposium titled "Thailand is Bangkok”.
organized by the Faculty of Economics, Thammasat University,
February, 1983.
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“TABLE 1.4 : Exports nf Prmcxga‘ Camuﬂitzes

{in Metric Ton and Million Baht)

1863 1973 1974 1578 o 1573 1380 1951 1982
Metric Metric Hetric Hetric Hetric ’ Hetric Hetric Metric
Eaht Ton Baht Ton Bairt Ton Bant Ton Baht Ton Bant Ton Baht Ton Baht Ton

Rice 4,334 1,895,223 5,594 348,717 3,778 1,029,273 10,824 1,404,752 15,592 2,796,859 19,508 2,799,724 26,356 3,031,783 22,510 3,784,143
Tapicca 87h 715,442 2,537 1,835,453 3,835 2,395,704 10,892 £,287,965 9,851 3,981,210 14,887 5,217,702 14,446 4,265,833 19,752 7,815,455
Products .
Sugar 82 54,858 1,264 407,501 1,151 275,405 3,370 1,040,045 4,797 1,189,813 2,575 451,698 9,572 1,118,83% 12,’5‘32 2,206,240
‘Rubber 1,59 210,854 4,573 350,514 5,035 382,563 8,030 442,151 12,351 520,953 12,351 445,006 10,841 §72,122 2,4%0 544,487
Maize 1,004 831,355 2,%8% 1,386,374 5,078 2,232, 2 5 4,275 1,972,444 5,644 2,013,985 7,299 2,202,510 8,349 2,574,508 8,330 2,530,701
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TABLE 1.5 : Imports by Econosic Classification af
‘ {value in million bath)

I Consuser 6oods 4,113 &31 7,995 12,992 IS,953 19,286 22,965 22,73
(6.6)  (14.9)  {12.5)  (1.9)  (10.9)  (10.6)  (10.8)  (iL.6)
2. Intersediate and 3,210 13,621 18,370 29,598 43,500 45,312 53,575 48,59

Products {20.8) (32.33  (28.7} (27.2} {29.8) {24.0) (26.7)  (24.7)
Haterials
3. Capital Goods 4,775 12,826 19,808  3L,317 39,902 46,075 56,772 47,778
{30.9) {30.4) {30.9) {28.7) (27.3) {24.4) {26.2}  {24.3)
4. Other Isports 3,335 9,42¢ 17,871 35,042 46,826 78,013 83,414 77,459
{21.6)  {22.3)  (27.9)  (32.2)  (32.0) (41.3) {38.5)  {39.4)
4.1 fuel and 1,353 4,661 12,571 22,851 32,647 58,733 65,100 60,765
lubricants (8.8) {11.0) {19.6) {21.0} {22.3) {31.1) (30.0) {30.9)
b/
2/
4.2 Other 1,982 4,765 5,300 12,191 14,179 19,280 18,314 16,694
{12.8) {11.3) (3.3} (11.2} (9.7 (10.2)  (3.5) (8.5)
5. Total Imports 15,433 42,184 64,044 108,899 148,161 188,685 216,746 196,616

{100) {100} {100) {100} (100} {100} {160} (100)

NOTE : a/ Figures in parentheses are percentage shares of total.
b/ Includes vehicies and parts, gold bullion, and miscellaneous itess.

Source : Bank of Thailand, Statistical Bulletin, various issues.
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TABLE 1.6: Balance of Payments

- {Million Baht)

1965 1973 1974 1975 1976 1977 1978 1979 | 1980 1981 1982
1. “rade Balance -2,556.3 | ~10,802.4 } -14,302.2 |-20,161.2 |-11,084.9 |~25,598.8 |-28,540.0 | -47,053.1|-57,984.8 | -65,781.9] ~36,136.7
2. Net.Services 1,443.8 6,836.4 7,600.7 6,160.8 1,642.5 2,405.2 | 4,279.1 3,237.9 | 11,144.9 | 6,042.4 8,795.0
3. Current Account 5 - \ e o -
Belance -1,112.5 | -3,966.0 | -6,701.5 |-14,000.4 | =-9,442.5 |-23,193.6 |-24,260.9 | “43,815.2|-46,839.9 |~59,739.5 | -27,341.7
4., Unrequited Transfers 794.,4 2,968.8 4,916.9 1,632.1 164.5 801.9 |  816.0 1,224.0] 4,430.5 3,690.2 4,203.5
5. Balance on goods, _
services and unrequil  -316.1 -997.2 | -1,784.6 |{-12,368.3 | 8,977.9 | 22,391.7 {-23,444.9 | -42,591.2 |-42,409.4 |-56,049.3 | =23,138.2
ted transfers : . :
6. Nﬁ:ﬂg;plwl Move~ 1,665.3 | 2,937.6 | 9,054.7 |  7,754.7 | 9,263.6 | 13,966.9 | 14,858.3 | 33,766.5| 50,736.6 | 55,130.2 | 38,345.2
7. Allocation of SDR's - - - - - ~ - 493,56 506.4 488.0 -
. Net errors and - ; o e o
& | i‘jm;{m:; a 635.8 | -1,076.2 741.9 1,755.6 -368.5 886.9 { ~4,711.4 405.8 | ~3,654.3 2,952.2 | -11,852.7
3 gverall Balance 1,985.0 864,2 8,012.0 | =-2,858,0 | ~-82.8 | -7,537.9 |-13,298.0 ~7,925.01 5,179.3 2,531.2 3,314.3

Source:

Bank of Thailand, Quarterly Bulletin, various issues.
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TABLE 1.7 Debt Outstanding and Debt Services of Private & Public Sectors

{Million 4.5.,8)

1965 1973 1974 1975 1976 1977 1978 1979 1980 1581 1952

1. Debt Guistanding 405.0 920.3 1,176.3 1,359.5 1,815.5 2,031.1 2,713.0 3,956.0 5,751.4 7,213.% 8,317.7
Disbursed

1.1 Private 150.0 §61.2 £43.0 736.2 783.1 878 930.6  1,243.0 1,751.4 2,098.¢ 2,296.3
1.2 public . 255.8 459§ 528.3 £23.3 836.4  1,151.2  1,788.4  2,713.2 4,000.2 5,115.3 6,021 4
2. Debt Servite 69.8 270.5 258.3 363.2 380.4 460 82¢.1 945.4 1,232.2 1,347.0 1,523.1
Pavpenis
2.1 Private 37.4 213.4 195.8 258.3 291.2 320.3 £24.1 £458.0 788,85 704.0 70%2.4
2.2 public 32.4 57.1 63.3 78.2 89.2 125.7 202.0 298.6 442.4 £43.0 513.5
3. Debt Service - 14.9 11.0 15.5 2.3 18.4 15.4 15.1 15.4 14.3 i6.8
a
Ratio

Note : & Ratio of total debt service payments over total export earnings of goods and nonfactor services. Qbiained from BOT Annual Report.
Source : Bank of Thailand, Statistical Bulletin and Annual Economic Beport, various issues.

e
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TABLE 1.2 . Share of Export Earnings from oil Supplying Countries in Total Export Value#

1973 ’ 1974 1978 1979 1980 1981 1982

1. Middle East 1.9 6.3 4.3 4.1 6.2 7.4 5.9

2. Indonesia §.5 3.8 1.7 3.6 3.6 1.9 2.4

3. Higeria - - §.4 1.2 i.1 L3 1.0
4. Share of oil

Supplying 6.5 10.1 10.4 8.9 10.9 10.¢ 9.5

gountries

* Exports of goods.

Source : Calculated from UN, Yearbook of International Trade Statistics, Various issues.







TABLE 1.10 : Price, Inflation, snd Excharge Rates

1. Consumer Price $3.3 733 §ill 9.9 1000 107.6 6.1 1976 152.7 1721 18Ld
Index {Z change) (15.4)  {24.3)  {5.¢p  {a.my {7y {79y {99y (w7y {127y (5.2)
2. Hholesale Price 9.4 2.0 928 9.2 1000 107.8  115.8  128.8  154.7 1§95  171.0
Index {¥ change} (22.9) {229 (3.7} (3.9 (7.8)  (7.4) (112y (201} 0 {(9.8)  ({0.9)
3. 6 D P Dbeflator 5.9 787 93 6.2 100.0  Ing.6  1i7.9 1316 153.2  165.4  171.1
(3 change) {20.2} {159y (2.8 (3.90 (8.8%  {g.6) {116 {168 {7.9) (3.4}

4. Average exchange 20.7 20.6 20.4 20.4 20.4 20.4 20.3 20.4 20.5 21.8 23.0
rates (Baht/U.S.$)
- Buying 20.4
- Selling 20.9

2 2049 20,25 20,26 20.30 20,30 20.24 20.33  20.38  21.72 22.9(
0 2072 20.45 2045 20.45 20.45 20,38 2046 2053 21.9/ 23.08

Source : Bank of Thailand, Quarterly Bulletin, varicus issues.
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already in production. They are two reserves 1

Frovince, one reserve in Lampang and one in Hrabi.

o L.ampoon

The total

proven reserves of these four sites are 420 million tons. There

are additional proven reserves in other sites but not vyet in

production of about &7.23 million tons.

L1

The total inferred reserve in Thailand is believed to be

1438, 6 million tons since there are 14 more deposite st

ill ey

exploration. lignite depositse are mostly found in the Northern

part of the country.

The production of lignite in million Con was 2.11

and 1.92146 in 1983,

0il

Eoin 19832,

The first Found crude o0il reserve in Thailand is  the

Chaiprakarn deposit at Amphur Fang in Chiengmai Frovince. The

praven reserve at  this site was 203,800 barrels and

depleted since 1974,

The other important deposits are the Massoon

Tas Deen

Luang and

Banpong Nok, both  in Chiengmai, and the Sirikit deposits in

CkRampangpet  Frovince. Maesoon Luang has a crude mil o

searve of

about 1.5 million barrels and about half of this has been used.

The amount of orude 0il at Banpong Mok deposit is still

unknown.
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The Sirikit deposit is probably the largest corude oil
deposit  in Thailand with & possible reserve of 199 miliion
barrels  but with a recoverable reserve of about 3@ million

barrels. It also has some natuwal gas.

The total production of crude oil in 1983 was only 2.2
million barvrels which is about 4 - 3 percernt of total supply of
- orude oil for Thailand. The rest of the supply of crude oil has

to be imported.
Matural Gas

Matwral gas and liguid natuwral gas are mainly found in the
Gulft of Thailand. The proven reserve of natwral gas at present
stands at around 2 to 6.73 trillion cubic feet and that of liguid

natwral gas is about 63.14 million barrels.

Matwral gas can be used to generate slectricity in place of
diesel and Ffuel oil. Since 1981, the Electricity Generating

Authority of Thailand (EGAT) has uzed-natural gas for generation
of electricity and has reduced the use of fuel oil and diesel oil
raemarkably, almost by hald of the levels in 1984 for fuel oil and
by 8% percent for diesel oil. The domestic production of natural
gas started at the end of 1981 at the rate of 25 MMSCFD. It rose
to 134, 159, and 25¢ MHQCFD in 198?, 198% and 1984 respectively.

The currernt production is about 484 MMSCFD and  the ourrently
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falling to 437 MMBCFD in 1991, ‘However, more gas is expected to

be found and the total production could reach the level of 3@¢-

Qs

MF

i@

MMSOFD i the 19946°g.,

Crudse oil can be extracted from oil shale which contains

than 124 of oil in weight. There are two reserves of oil

shale found in Thailand. One is at Mae Sod in Tak Frovince which

has

her

is

13

@

&

a reserve of 1,172 million tons. Some of the oil shale found

+

contains as high as 28 percent of oll in weight. The other

t Amphiur Lee in Lampoon Frovince which has @ reserve of about

million tons. The il shale found at this site contains only

B4 oof oil.

Hecause  of some technical difficulties in the extraction

process, o0ll shale has not been used as a sowce of  gnergy.

Howsver, the continual increase in 0il prices may make 1t a

via

b

le source of ensrgy in the future.

Hydropowar is an important potential source of energy for

Thailand although &t present only about 4 per cent of the

domestic potential 1@s bheen used. The country has  about 148
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The Ffigures for consumption of fusiwood and charcoal shiown
ey e

in Tahle 2.2 4for the vears prior o 1979 are commerclal data from

the Departeoesnt of Forestey and they reprasent on the avers

about less than 1 percent of total energy consumpbion, o e,
whan  the  ~sonecomnseoi al data were addsd singe 15

proportion of fuelwood and charconal has JrCfu sen o about @74 of

total engergy consumption, which iz guite 1 most i
fusliweond and charcoeal used asre domestically produceaed.
Faddy husk s anchh 23 .

It isg a by-prodect i rice silling and mainly usaed at the place

wherae  oroduaction takes olace as & corvvenient  nom-—-oo

grergy consuaption is

£
rE
i
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- sare sron swen e v PRTe : " e e - pnen P S —— 3
soaurce of Snsrgy. Its share in the b

smail, less bthan onsg peroent.

see 18 also  a bye-prodacst i HE LGS factories &N

mainly  used at the place of

convanisntly  transported. Tt

Lilocalories per metric ton., However, in contrast to paddy foash,

e

ite ashare in the total consunption is ogults subs

biogas, and solar energy have not besn in omuch use in Thailand.

fArny attempt to

country 1s still at an exploratory sta




2.1 shows the energy consuamption by tvope of ensogn

Thailand during 1965 to 1982 (1) and Tabls 2.7 shows the supply

of energy from demestic and foreign sources by type of snergy for

the same period. There are several important observations to be

H

mads From these two bables.

Firastly, it can e geen  that nor-renswainls

{epzpacially petrolsum products) is the biggest part of snergy
cornsunntion  but  dits share seems to be on a slowly declining

trend. (Bese Table 2.2, WHe use the word "slowly

though the percentage share drops from BbS.EW in 1971772 to 72X in

1981 /782 becasuse we realize that before 1979 a vart of non

- gommercial wse of renewable  energy (d.g fusiwood and charcoal)
por

was edcluded and therefore created 2o upward hias in bthe sharse of

fon - renaswable energy dwing 1971 - 1978, Howavesir, i+ we look
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orly et petroleun products we can ses olearly that i

as  a country'e sowrce of energy heas dropped  substantially  from

-~

vy e

A% i IST7F/EE to only 401 in 1921782, This is partly dus Lo

B

jasi

£

31 arnd

the discovery and use of domestic natwral gasz in

is divided into renewable  and  oone-

oy
i
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~7
i
£
S
i
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ot
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renswalile  types instead of commercial tand non-comnsrolal sinae

sart  of tha data in the non-commercial (namaly fuelwood

and oharcoal) g commsroialired and the commeroial and non-

commsErol al proportions cannot be idesntified,



Becondly, the growth rate of energy consumption has a clear

trand of slowing down in the dacads. In 1971-72 the avsrage
Fate  of  inorease  in total snergy consumplion was around 17,3

peircent pEr YEAr. During the first oil shock

E+

it slowsd down to 7.4 percent. During 19275-1978 the average rate
nf increase was about 9.5 peroent and in 198182 the average rats

of Inorease

."1

was 4.7 percent.

Firom the above figuress, it locks as though the second @il

y

price increase in 1979 - BE did not have much effect on the rate

:fj

of energy consumption as compared to the first oll price inorssse

in 1973 - 74, But we should bear in mind that the total snergy
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4
o

conswrption consists of several types O9F energy. a8 only look

at the consumption of petroleuvsm products, the effect of oil price

increases  in bobth periods can he & much  more  olsarly. in
EQ?i*?D, the growth Fate of petroleun products was 26007 percent.
During the first oil shock, this rate dropped to 5.3 peroent. In
the adjustment pafiadﬁ 19751976 the growth rate increased to

otl price

arouwnd 8.9 percent. During the
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CF o OBrergy. such  as natural  gas and  lighite, were used as

suuhatitutss.

Thirdly, it can be clearly seen that in the sarly 19787¢

i

Thailand relied heavily on imported energy for  her  snergy

consumption. Howsver, the importance of imported ensrgy s on a



declining trend as its share in total consumption deops from Dver
™~

g peroent in the sarly 1978°s to about &8 peroent in the

4
b3

fey

Ay |

t'x

s

1980 «., This drop cones mainly from the decrease in imported
cruds @il o which is mainly due to the incrsases in 0il prices  in
1927%  and in 1979 - 89 and also to the discovery of orude oil and

ratural gas reserves in thse cauntry in the late 1978°s and sarly

19867 &,

The growth of imported snergy also slowsd down dwring 1973~

74 and 197980  when there were mnmzdwwmh;@ inoreases  in omil

prrices, (Table 2.4) It ig worth nobing that in 19811982 thers
was  a drop in imported energy, particularly in crude oil ariel
petroleum products, as Thalland began to use her  domestico
ragmyogs of  natwral ’ga% m.d increase  the usa of domestic

My dropower .

Fuufthiyﬂ ﬁhe growth rates of ﬂ(TB&tlﬂ ﬁupply of @nergy were
quite high during 197351974 when the economy faced the firét oil
shock and also ﬁuité remarkable EXHCQ’1@7@ {an average af about
38 percent per vear during 1979 to 1983). This seems to indicate
the adjustment of the sconomy to the inﬁreagg in oll prices which

sgated a considerable burden on  the ilmport bill. Furthermnorea,

this adjustment was possible because Thailard is Tuckily endowed
with eome energy reserves which can be tapped whan the imported

prices of  snergy increase.
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price
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the effect of the First  and

=@ on the changss in demand for and

+ollows. Thare is evidencoe that

as
@rergy

Al though petroleun products ars

gnergy consumption, iteg importance has

2

shifts toward her domestico

BrEray

lignite, and other renewable enerov

1282

't

in Tahl
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ererogy for 1982 i shown 2 2.5

o1l aguival . From this table we can

rely on indigenous resources for

gnergy consumption.  The rest has to be

il to he refined by  domestic

finished pstroleun produacts Fetrol eun

:

) . 4
of Thailand's

o

Imported  ensray.

and hyidroelectric  power  which
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percent come from fuselwood O and charcoal we have to be carsfaul in

3
{

planning for reforestation in Thailand. The potential domestic

e
-t
Fade
Ho

gource  of  energy may be hydropowsr since & large part of &

renewabile energy is still left untapped. at pressnt.
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TABLE 2.1 Energy Consumption by Type® (103 Miog)

1965 1970 1971 | 1972 1973 | 1974 | 1975 1976 | 1977 1978 | 1979 1980 | 1981 | 1982

1. Total Commercial 2,455.7 15,040.1 | 6,245.4 |7,180.2 | 7,968.1 | 8,004.7| 8,516.8 | 9,563.9/10,357.210,864.1 {11,931.2|11,313.9 |11,858.9|12,268.51

11 (fxyleci tn]":ityic) 267.1 | 488.2 | 560.0 { S524.4 | 568.5 | 726.6] 990.6 | 1,057.1| 9s9.1| 648.9{ 9es.9| 497.8| s06.6| 1,120.6

1 2 Non-electric 2,188.6 14,5519 | 5,685.4 |6,555.8 | 7,399.6 | 7,278.1| 7,526.2 | 8,506.8] 9,398.1{10,215.2 {10,942.3]10,516.1 | 10,952.3 11,147.91

1.2.1 Petrg;gd“:cts 2,146.2 [4,414.4 | 5,529.8 |6,425.7 | 7,271.1 | '7,075.8] 7,323.0 | 8,268.6 9,185.0{ 9,939.1 {10,531.5{10,412.2 |10,209.7] 9,367.11

~Gasoline 308.9 | 744.1 | 998.9 | 997.4 | 1,180.2 | 1,263.8| 1,387.1 | 1,504.8| 1,717.7] 1,815.7 | 1,829.2] 1,780.7 | 1,653.7! 1,586.0

~Kerosene 57.7| 11L.7} 165.7 | 233.3 | 18L.4| 209.3|" 179.4 | '256.1] 247.5| ‘2311 | 281.3| ‘2615 | '3g0.2] ‘3371

-Diesel 0il 918.4 11,916.3 | 2,268.7 |2,383:3 | 2,707.2 | 2,594.4| 2,517.4 | 2,947.0| 3,208.3| 3,447.6 | 3,873.0 3,589.6 | 3,448.7{ 3,152.51

—Fuel 0il 367.1 11,283.2 | 1,653.1 |2,088.8 | 2,403.4 | 2,345.7) 2,449.1 | 2,697.4] 3,249.2 3.645.7 | 3.,636.1} 3,668.9 | 3.761.4] 3.759.5

~Jet Fuel 489.7 | '308.8 | '2388.0 | 650.1 | 713.2| 566.7) 674.2 | 690.4[ 616.6| 634.0 | 7Ti4.2| '895.5 | 'g12.8] '873.7

-L.P.G. 4.4 Tso.3 55.4 | 2.8 85.7 5.9 115.8 | 132.9] 145.3] 165.0 | 195.7] 216.0 | 282.9| 358.0

1.2.1 coal 42.41 137.5 | 1s5.6 | 130.1 | 128.5| 202.3) 203.2 | ' 238.2) 213.1) 276.1 | 410.8| 403.3 | 433.8] 660.2

1.2.3 Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 218.8] 1,120.5

2. Tutal Non-Commercial 30,4} 390.4 | 392.8 | 412.0 | 505.1 | 613.8] 640.2 | 879.5| 972.1| 1,066.2 | 2,021.1) 2,922.6 | 3,206.6| 3,343.8

2.1 FuelWood%; 53.5| 45.6 57.6 | 51.3 44.2 38.6{  36.3 36.5] 40,2 31.6 | 378.3] s27.0 | 572.5]  ss6.8

2.2 Charcoal 2 73.90 57.1] "55.0{ 4L.5 33.8 20.1] 124 23.0  17.8] 16,9 | 1,083.4]1,393.4 | 1,640.9] 1,666.0

2.4 Paddy Husk 58.2 | 34.8 36.9]  30.3 36.4°0 3371 409 35.5]  36.1]  39.4 43.90 428 51.9] 122.7

2.5 Bagasse 124.8 | 252,9 | 243.3| 288.9 | 390.7 | 521.4| 550.9 | 784.5| 778.0] 978.3 | 609.8| 959.4 | 901.3] 9963

3. Total Energy Dumna 2,766.4 15,430.5 | 6,638.2 7,492.2 | 8,473.2 | 8,618.5] 9,157.7 |10,443.4(11,229.3111,930.3 |14,052.3 [14,236.5 |15,065.5 |15, 612. 31

4. Electricity : .k

(in 10° kul sold to m.d.  13,804.9 | 4,422.0 15,136.3 | 6,189.8 | 6,525.4| 7,468,0 | 8,597.3| 9,945.6[11,348.5 |12,419.2 3,136.2 |13,810.6] 15,017.8
£inal users)

Note: a/ Data from NEA were in temms of heat content or in'l
b/ buring 1965 - 1878 the figures
Since 1979, these figures include non-commercial data f

itres of crude oil
for fuelwood and charcoa

1 are comrercial data from the De
rom Pilot Rural Energy Survey conducted by NEA

Source: NEA, Thailand Energy Situation, 0il and Thailand, and Electric Power in Thailand,

various issues,

equivalent and were converted into MIOE here.
partment. of Forestyy,
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I.
1. Commercial 94.4 93.5 g2.2 82.3 78.8
1.1 Petroleum Products 84.5 83.9 8l1.0 . 74.0 64.1
1.2 Coal § Lignite - 2.0 1.9 2.1 2.9 3.5
1.3 Natural Gas 0.0 0.0 0.0 0.0 4.3
1.4 Hydroelectric 7.7 7.6 8.7 5.2 6.6
2. Non-Commercial 5.6 6.5 7.8 17.7 21.2
2.1 Fuelwood 0.7 0.5 0.3 3.2 3.7
2.2 Charcoal 0.7 0.3 0.1 8.7 10.7
2.3 Paddy Husk 0.5 0.4 0.3 0.3 .0.7
2.4 Bagasse 3.7 5.3 7.1 5.5 6.1
3. Total Energy 100.0 100.0 100.0 100.0 100.0
II. Growth
1. Commercial 19.5 5.7 B.0 2.3 4.2
1.1 Petroleum Products 20.7 5.3 8.9 2.4 -5.0
1.2 Coal & Lignite -1.6 28.1 9.2 25.2 29.8
1.3 Natural Gas ‘ - - - -
1.4 Hydroelectric 4.2 18.1 0.4 1.4 , 52.8
a
2. Non—-Commercial 2.7 22.1 15.8 68.3 7.0
2.1 Fuelwood 7.7 -13.2 -4.1 . 25.1 3.0
2.2 Charcoal -14.0 -29.5 5.4 3,186.3 9.6
2.3 Paddy Husk -5.9 6.3 4.8 4.4 73.9 .
2.4 Bagasse 7.5 34.3 18.2 8.9 2.4
3. Total Energy 17.5 7.4 8.5 9.5 4.7
Note a/ The high growth in 1979 is due to the inclusion of non-commercial

data. from . the Pilot .survey of NEA.
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TABLE 2.3 ENERGY SUPPLY (10> MIGE)

.

e i

1965 | 1970 | 19m | 1972 1973 | 1974 | 1975 | 1976 | 1977 1978 | 1979 1980 | 1981 | 1982
1. Domestic Source? 628.6 |1,037.9 1,134.3 | 1,039.9 |1,166.1. | 1,500.9 | 1,800.1] 2,142.5 |2,009.8 | 1,937.5 | 3,800.3 3,597.9 | 4,582.9| 6,678.2
1.1 crude 01 of T | v " na. ‘a. na. na. na. na. na. na. na. na. na. na.
1.2 Petroleum Products 1.7 10.6 | 13.4 8.4 5.7 4.1 11.8{  10.5 ] 14.7 15.0 9.5 1.6 14,70 190.5
1.3 Natural Gas~ 0.0 0.0 |« 0.0 0.0} 0.0 0.0} 0.0 0.0 0.0 0.0 0.0 0.0 | 218.8] 1,120.6
1.4 Coal 39.6 | 130.2 | 144.3 | 119.8] 116.5] 180.8 | 182.2] 2156 192.9| 248.9 | 356.0] 343.9| 394.3] 578.4
1.5 Hydro 267.1 | 498.9 ] sm.7 | as2.2| s24.7 ] ee2.7| 94e.8| 1,015.4 | 911.3 ) ses.8 | 796.6{ 310.7-] 726.0] 936.6
1.6 Non-camercials/ 320.2 | 398.2 | 4d0a.9 | 420.5) s519.21 €33.3] es7.3] 901.0| 890.9 | 1,084.8 | 2,138.2] 2,931.7 | 3,229.1] 3,852.1
2. Imports pa. |5,145.9 |6,362.6 | 7,530.8 |8,667.3 | 7,578.7 | 7,938.0| 8,653.4 |9,918.6 |10,535.9 |11,323.3{11,808.3 |11,291.5| 9,658.5
2.1 Crude Oil na. |3,818.5 |5,422.7 | 6,842.1 |7,655.8 | 6,602.8 | 7,168.1] 7,512.5 |8,347.1 | 8,217.4 | 8,904.2{ 8,450.7. | 8,216.2} 7,359.2
2.2 vetroleom Products |1.220.1 [1,320.3 | 927.5 | 636.4 | 9s55.2 | w907.8 | 704.1) 1,074.1 |1,502.0 | 2,229.5 | 2,181.7] 3,069.0 | 2,847.9 2,007.7
2.3 Natural Gas R | ~
2.4 Coal 2.8 | 7.1 | ua3 | 1.2 | 120 21.5 20,9 | 22.9 | 201 | . 274 55.1 1  60.7 45.5 ] 98.0
© 2.5 Electricity 0.0 0.0 1.1 42,1 | 442 | 46.2 44.2 | 437 | 49.4 61.8 | 192.3 | 187.0 | 180.6 | 183.6
2.6 other® 0.0 0.009{ 0.0 0.03| 0.1 0.4 0.7} 02| .o.08.. 01| 0.0 0.9 1.3 0.01
NOTE: &) The total excludes petroleun products from foreign sources.

b}

oil are not p\bhshed

c)

(1.2 + 1.3+ 1.4 + 1.5 + 1.6)
Petroleun Products fram domestic sources are extracteé frm domestic pmductmn of crude oil but the exact production figures of crude

include nop-comuercial data from the Pilot Energy Suxvey conducted by NEA.

)

Includes mly charmal and fuelwood.

NE;A, Tha:.la.rﬂ %mtm and 0il and Thailand, various issues.

During 1965 - 1978, the data for fuelwood and charcoal are corwercial da{:a from the Department of Forestry. Since 1979, these figures
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TABLE 2.4 : Importance and Growth of Imported Energy

1971-79 1973-74 1975-78 1979-80 1981-82
Average
1. Share in total energy
consumption

1.1 Crude 0il 86.5 83.5 73.4 61.5 50.8
1.2 Petroleum Products 11.3 10.9 12.5 18.6 15.9
1.3 Coal 0.1 0.2 0.2 0.4 0.5
1.4 Electricity 0.3 0.5 0.5 1.3 1.2
a/
1.5 Other ‘ - - - ’ - -
1.6 Total imported energy 98.2 95.0 86.5 - 81.8 68.4
2. Average growth of
imported energy

2.1 Crude 0il 34.1 -1.0 5.7 1.9 -6.8
2.2 Petroleum products -30.1 22.6 29.6 19.3 -18.2
2.3 Coal ‘ 24.4 48.2 7.4 56.8 45.2
2.4 Electricity 1,808.9 . 4.7 8.2 104.2 -0.9
2.5 Other - ‘ - - - -
2.8 Total imported energy 21.0 1.3 8.6 5.9 -9.5

s o o = A e e " M A . — - — - " — o —— - ——— V- — e | " Vot " . = s e G T e . — o — W e Y - At e i —— S ——

NOTE : & This item includes fuelwood and charcoal. The share of this it
4 is very small, less than 0.00001 percent, therefore, the avera
rates are not shown in the table.

Source : Computed from Tables 2.1 and 2.3
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TABLE 2.5 :-Thailand's Energy Balance Sheet for the year 1982 3
{10 WTOE)
, Supply
Types Of ENergy  —=mmmmmmmm oo e “Exports Total Statistical

Inland Production Suurces Sub Total Imports Total Supply Re-exports Consumption Difference

Ingigenous F0191gn
{. Petroleunm Products 190.5 7,248.9  7,435.5 2,017.7 2,453.2 - 9,367.4 85.8
1.1 Gasoline 111.9 1,448.0 1,560.0 15.5 1,575.6 - 1,586.0 154.5
1.2 Kerosene 313.3 313.5 58.6 372.1 - 337.1 34.5
1.3 Diesel 31.4 2,467.1 2,495.6 1,023.1 3,521.8 - 3,452.5 £9.3
1.4 Fuel i} 16.% 2,164.7 2,161.4 551.9 2,763.3 - 2,75%.8 3.5
1.5 Jet Fuel 23.4 743.0 766.4 34.8 851.2 - 573.7 22.4
1.6 L.P.G. 6.9 108.4 115.3 532.5 358.8 - 358.0 10.8
2. Coal and Lignite 578.4 - 75.4 98.0 £76.5 0.7 £60.2 15.6
3. Hatural gas 1,120.6 - 1,120.4 1,120.56 - 1,120.% -
4. Hydroelectric 936.4 - 236.6 1336 1,120.3 - 1,120.3 -
5. Fuelwood 955.8 - 596.8 0.01 596.5 004 9368 -
6. Charcoal 1,688.9 - 1,688.9 - 1,683.9 22.3 1,666.0 -
- 7. Paddy Hisk 536.5 - 336.8 - 336.5 - 122.7 414.1
3. Bagasse 1,069.5 - 1,065 % - 1,069.4 - 998.3 71.3
2. Total b,678.7 7.284.5 13,9234 2,299.5 16,223.2 23.6 15,612.7 6.2

Soyrce; NEA, Thailand Energy Situation 1952
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During the period 1971 - L1982, the average growth rate  of

gross  domestico product s around 6.4 percent whereas the growth

rate  of total engrgy consumption is " around 9.3 perosnt.

This indicates that the aversage inoome elasticity of energy

demand during this period is about 1.4,

ST RY

i owme separate the period into the pre-oil esbargo

¢

and  the post-oll embargo we cant see that the incoms slasticity

has  dropped  slgnificantiy between these  tw

Py

3 periods. During
19711975 the incone elasticity was 2.42 and dropped  to #.43
(19741973, L An the intermediate

R
s that the economy had adjusted to the

during

el od

ambargo  and ths income elasticity rose Lto 1.4, 0 The second oil

shoaok  whi Lo full effect during 198~19B2 reduced  the

!
incone elagticity to almost the same level as that during the

’

first oll shook, B.64. Ond if we consider the vears 1974-1982 as
a whole, the average income glasticity stood at around 1.86 which

is less than hald of that in 19711973,

We can ses from Table 2.1 that during the first oil  shock,

the average growth cate of GDF wasz about the same as that during
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Erergy dntensity in Thaeiland as measured by the proportion
of  total snergy consumption par real value of GDF in 1965 was
101 tons of oil ﬁquivaiunt {TOES e millicon babbs It dncoreassd

2 average level of 29 TOE dwring 19789 - 1973, and an average

™0
o et

af B1L% TOE during 19741979, It should be noted that  although
during 19861982 the averege level of energy intensity increased.

s

to o EELY, this dncreasing averagse teend may be mis

tne non-comnmercial energy was first inoluded dn the tobal Brer gy
consumption in 1979 and thereafter. This, of course, results in
a big jump in 1979, I w&‘ﬂﬁﬁﬁidﬁf ornly the trend during 1979
1982 we will obsasrve that energy Jﬂtﬁhwity ie slowly  dsolining.
This is  also trus for the,;nténgfty_a{ the qrm €r"ia1 BT gy .

For  international comparison, the total eﬂ%wgy intensity - of

Thailand i 1% i B.75  TOE  per L, 80403 bud dollars, . the
commeroial anergy intensity is ﬂ.f“ Tar/1 @eny U.E. 'dmll wm, cand
the electricity intensiy is 7325 kwh per 1qﬁMQ U.S. dollar%q ALl

levels are nobt high compared to the fmlluwtnq Figures of

Forea 1+ total energy 1.81 TOE 7 ;qmmm U. 5. uullmr%u commaroial

o~

snergy LT TOE /1, U“u, dollars, and electricty 1,

by T/

1.639% U.8. dollars.

sl ol

T deolindng tuaﬁ! of @nergy intensity after the
price increase in 19 379/88 can be attributable to the fact that
the second oll shock had a more pronounced sffect on thé BHTOHTOM O
growbh  rate than the first one. Cwnééqu@ﬁtly, ‘theire was - more
public effort  to conserve snergy when  faced with viﬂﬁfﬂ&ﬁiﬂg

enargy praces in general, and  dnocresasing oil prices in
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A dnvestigation of Tables 1.7 and 5.8 shows that the rat

of price charnge, as measured by the change in the consumer prics
[y

index, o the GOF deflator, followed the sovemsnt of the rate of

change in snergy prices. Betfors the oll shook in 1973 . the rate

o price increase was generally les 5 opsroent pee oyear. T

crease  reglstered

1973,  even though the effect of oil pri

late in the yesar, the rate of inflation in Thailamd jumpsd Lo a
1 ¢ 3

racord high level of 15.4 psrcent for CFI, 22,9 percasnt for WPT,
and 24,37 percent for the GDF deftlator. The incresse in oll price
seened . to, take its full effect in 1974 when the consumer price

index dncrsased at 24073 percent and the wholesals price indse at

28.9 percent.

Howsver, during 19751978, ths inflationary problem

to he contained since the rate of domsstic price increa

tdown to & less than 2-digit level. Tha s il oprios ing

in late 1979 brought the inflation rate to a 2-digit level again,

around 1812 pasrcent. The aeffect of the sscond il prd

registered fully in 1984 when the inflation rate iveped

incre

i
i

&S
up again to 19.7 percent for OFI and 2801 percent for WPLL This
effect appeared to lingsr into 1281 bult has slowed down and then

oy

i 1982 the indlation rate deropped to 3.2 percent for COFI and

7

orly  about 1 parcent for WRID., It should be emphasized that the

in

in
Fued
i

smali rate of inflation in 1982 was due partly Lo a =
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Fourthily, in most cases, the petroleum product price  can

spplain the movemsnt of the domestic price levaels better than the

total commercial energy price which includes cricity and coal

prices in addition to petrolaews progucts.

Fitthliv, concentrating on only the souations with the dummy
var-iable which give better statistics, we can ses  that  ths
magnituds of the effect of srergy price is slightliy larger on the

PR Sy Pl g g -
Loiens . Thiag i=s

wholesals price index than on the conswmsr prios
not  surprising since the weight of petroleun products in WRD is

-y

2.9 percent whergas the weight of transport

peroent.

The most obvious & stoof the oll price inores

import bill., Frior to the miliwmha?gw in bL?DD“P 19735 the valus
of  fusl impawt (13 in 1972 was 3,113 million baht or about 10
percent of the total import value. Im 19735 , the valué‘u¥ frasl
import increasad to 4,441 m11lfr' E&ﬂt bt th@kﬁii pri o inoreass

took  dts full effect in 1974 when the fusl import value rose  to

1~,u}’ million baht and becams aloost 20 peroent of  the total

{11 The fuel import itesms are ofude oil,  petrod

aLm peoddues
and coke and nPlQLZt" The last itemn accounts for a very small

percentage, less than one percent, of the total fusl import il1.
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As Table 1.6 shows, tihee overall bhalanc

to e atfected by the two oil

mffmaetting factor coms from the net smovemnsnt of capital
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TABLE 3.1 : Growth Rates of GDP and Energy Desand and Percentage Changes in Energy Real Prices

Pre-embargo
TmTTmmossoemomes First 0il shock  Intermediate Second 0il Shock Post - embargo
1955 1971-73 1974-1975 1976-1979 19801982 1974-1982

‘1. GDP Grouth rate 12.9 8.1 6.2 8.9 5.3 5.7
2. Growth rate of total energy demand i4.9 16.0 3.9 1.3 3.5 7.1
- Total commercial energy demand 19.2. 145 3.3 5.7 1.0 4.9
- Electricity demand {hydro} 275.9 5.6 32.0 4.3 18.6 15.2
-~ Non - electricity comsercial demand 10.5 17.6 0.9 2.7 0.8 §.7
- Demand for petroieus products 11.3 18.1 0.4 9.5 -3.7 3.6
LPG n.a 19.7 16.3 14.0 22.5 17.3
Gasoline 1.8 17.4 8.3 7.2 -4.5 3.5
Diese} n.a 12.2 -3.5 11.3 -3.7 3.0
~Kerpsene n.a 22.2 4.5 13.¢ 1.3 §.6
Fuel 0il- - n.a 23.3 1.0 0.4 ©-7.7 2.3
- Desand for coal -17.7 ~1.4 28.8 21.2 20.3 22.6
- Desand for non-commercial energy -5.9 3.3 12.9 35.4 17.2 26.1

3. Percentage Change in Energy Real Price
Total commercial energy - -$.9 26.2 3.3 1.1 12.6
Electricity prices - -1 2.5 0.8 20.4 7.8
Nor-electric energy prices - -5.5 9.2 £.0 12.3 13.4
Petroleug product prices - -6.0 30.2 £.3 13.3 14.1
LPG - -6.2 -9.7 2.4 £.5 g.4
Gasoline - 4.3 6.6 8.7 2.9 11.¢
Diesel - - -5.4 30.2 6.5 14.1 14.3
{erosens - 6.9 12.5 3.4 7.4 £.8
Fuel Bil - -3.9 £9.5 5.2 14.3. 22.5
Coal Prices - ~2.8 -18.7 17.9 15.2 §.9

Source : See Tahles 1.7 and 2.1. Changes in energy prices are cosputed from Table 3.6



Pre~embargo First 0il 1Intermediate Second 0il Post-embargo

1971-1973 Shock 1976-1879 Shock 1974-1982
'1974-19756 1880-1982
1. GDP Elasticities
1.1 Total Energy demand 2.62 0.863 1.41 0.66 1.06
1.2 Commercial energy demand 2.70 0.53 1.09 0.19 0.73
1.2.1 Electricity demland a/ 0.92 5.16 0.54 3.51 2.27
1.2.2 Non—electrictiy demand 2.89 0.15 1.21 0.11 0.70
1.2.3 Petroleum Product demands 2.97 0.06 1.19 ~-0.70 0.45
- LPG 3.23 2.63 1.75 4.25 2.58
- Gasoline 2.85 1.34 0.90 -0.85 0.52
— Diesel 2.00 ~0.56 1.41 ~0.70 0.45
- Kerosene : 3.64 0.08 1.70 1.38 1.28
- Fuel 0il 3.82 0.16 1.33 -1.45 0.34
1.2.4 Coal demand -0.32 "~ 4.65 2.65 3.83 3.37
1.3 Demand for non—-commercial 1.52 2.08 4.93 3.25 3.89
2. Price Elasticities '
2.1 Total Commercial energy dem -2.45 0.13 2.64 0.06 0.39
2.2 Electricity demand &/ -0.50 12.80 5.38 0.90 1.95
2.3 Non—electric commercial dem -3.09 0.03 1.62 0.05 0.35
2.4 Petroleum Product -3.02 0.01 1.52 -0.27 0.21
- LPG - —-3.18 -1.68 5.83 5.00 43.25
- Gasoline -3.87 0.50 0.83 -0.35 0.29
- Diesel -2.44 "-0.12 1.74 -0.26 0.21
- Kerosene -3.22 0.04 4.00 0.99 1.26
- Fuel 0il -4.24 0.01 2.04 -0.54 0.10
2.5 Coal demand b/ 0.50 ~-0.65 0.84 0.75 0.39 .
NOTE : a/ Include only hydroelectric part but the price used to calculate elasticities

is the average price of total electricity sales.
b/ The prices used are weighted cost of production at Mae Moh and Krabi Mines
6 .
- converted into Baht per 10 - Kcal since retail prices and import prices are not available.
SOURCE.: Computed from Table 3.1.



3-15

TABLE 3.3 : Per Capita Energy Demand and Energy Intensity

1965 970« 1971 1972 1973 1974 1975 197 877 1978 1979 1950 1981 1982

1. Per capits 6DP {1975 4,720.2 £,193.5 6,296.6 6,301.0 4,621.5 6,707.2 7,049.2 7,517.6 7,867.1 8,610.8 8,816.9 9,I56.5 9,549 9,742.8
prices, B/person) ' : -

- Growth rate - - 1.7 0.07 5.10 1.3 5.1 6.6 4.6 2.4 2.4 3.8 4.3 2.0
- Average growth rate ¢ 6.9 ¢ 3.2 —> € 5.7 3 3.4 3
2. Per tapita Energy {T0F/
person) 6.0899  (0.1527 0.1803 G.1953 0.2121 0.2085 0.2160 0.2417 0.2537 0.2638 0.3048 0.3032 0.3147 0.319%
- Growth rate - - 1.1 8.3 8.6  -1.7 3.6 119 4.9 40 15.5 0.5 3.8 1.6
- Average groxth rate e~ 11.7 > € 0.9 — ¢ 3.1 =4 ¢ 1.6 ?
3. Energy Intensity (TOE/
6 .
10 B, 1975 prices)
~ Totai energy/6DP 88.06 2570 28.60 31.00 32.00 31.10 30.60 32.10 3220 30.60 4.0 33.10  32.30  32.80

- Commercial energy/GDP  15.90  22.90 26.9¢ 29.30 30.16 28.90 28.50 29.40 2970 27.90 29.30  26.30 25.%0  25.80
- Electricity/6Dp {(a} h.a. 1.39 1.54 71 i.88 1.90 2.0 2.13 2.30 2.35 2.4 2.46 2.44 2.54

6
(Kuh/10 6DP) - (17,280} (19,073} {21,995} (23,399} (23,540} (24,992} {26,466} (28,557} (29,145} (30,548} (30,550} (30,229} (31,561}

NOTE : &/ Use electricity sales which include electricity generated from all types of plants.
SOURCE : Computed from data in (1) BOT, Monthly Bulletin, various issues; _

{2) NEA, Thailand Energy Situation, varisus issues; and

{3} NEA, Electric Power in Thailand, various issues.
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TABLE 3.4 : Composition and 6rowth of Economic Sectors. (%)

- e o e i e e e = -~ ———

1965 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

1. Cosposition

3.1

Agriculture - 36.1 32.0 38.3 31.2 29,9 38.5 28.5 27.3 27.7 25.7 24.3 24.9 .2
Hining and Quarrving 1.7 1.7 i.8 1.7 1.4 1.8 1.2 1.3 1.4 1.5 1.6 [.6 i.4 1.4
Hanufacturing 14.3 15.4 16.0 16.9 17.5 18.1 13.0 19.0 20.0 20.1 20.8 20.6 20.7 20.8
Construction 5.7 5.7 4.8 4.3 i.0 3.9 4.1 3.3 5.9 5.2 52 5.6 4.9 4.7
Electricity and Water 8.5 1.0 1.2 1.3 1.4 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.0 C 2.1
Supply :
Transportation & 6.4 6.5 5.9 6.3 6.2 £.3 5.4 5.9 6.0 6.2 6.3 £.4 5.4 §.7
Coamynication - 18.3 21.4 21.4 2.3 21.¢ 2.7 22.3 21.9 2.0 21.8 22.0 224 22.5 22.3
d : ‘
C'Gmerciai—l 16.3 15.% 16.4 16.5 16.3 15.8 15.5 5.1 15.3 15.5 Is.1 16.4 16.7 17.2
by
others
2. Growth Rates
Agriculture 3.8 2.8 4.6 -1.2 12.7 1.3 2.0 6.1 -0.5 . 145 -4.9 1.9 6.7 1.0
Wining and Suarrying 43.5 -0.9 11.8 1.1 -7.0 g.2 -l4.5 1.9 21.3 . 183 10.5 5.5 -3.3 -§.2
Hanufacturing 16.2 6.9 §.1 10.5 13.1 6.8 3.6 15.6 13.0 g.7 9.6 5.8 T 6.4 4.4
Construction 11.3 -0.2  -i1.7 -6.8 8.7 3.3 14.1 i7.7 19.7 7.3 2.9 i3.9 -6.5 -2.4
Electricity and Water 27.6 20.0 4.7 9.8 16.7 6.1 14.2 14.5 13.8 2.5 150 . 7.4 138 6.7
Supply , ‘ : '
Transportation & 5.1 16.5 -4.3 12.2 7.7 7.0 11.0 2.0 10.2 14.2 - -4.2 6.5 7.4 7.5
Coamunication 73 12.3 §.4 2.0 6.0 8.3 7.5 8.0 7.7 8.5 6.6 7.5 7.1 5.5
. 3 :
Cossercial 8.9 7.9 7.4 5.5 8.5 5.5 1.5 7.0 8.3 10.7 10.1 7.7 8.4 7.5
b
Others

NGTE : g Includes wholesale and retail trade, and banking insurance and real estate.
b/ Includes ownership of dwellings, public adeinistration and defence, and other services.

SOURCE : Computed from NESDB, National Incose of Thailand, various issues.
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TABLE 3.5 : Real Prices of Energy (B/10 fcal)

1970 1971 1972 1973 1374 1975 1876 1977 1978 1973 1930 1981 1982

a .
1. Total Cosmercial Emergy 209.149 205.24¢ 186.223 166.139 257.308 255.814 246.580 251.542 255.187 288.325 386.733 423.717 442.653
PTCE v
uY -
2. Electr‘c1ty 350.479 340,115 297.888 244.52% 261.420 256.427 246.44% 247.216 324.760 244.913 381.957 387.332 404.222
3. Non-elettric energy 190.920 150,924 176249 161676 256,861 .255:735 246.598 252.012 250.509 316.146 406.232 427.054 447.354
PNE : : .
:"V‘.!::‘ d,li o » AN : C HEEE R : S
A Petruleun Praﬁuctq 197.506 195.08% 178.99% 163.847 263.538 262.620 252.865 256.664 255.79¢ 326.925 421.057 443.25 475.335 -
B 1 595.648 592.659 S64.819 489.321 412.565 396.522 380.636 363.963 400.92¢ 432.698 537.609 505.365 482.086
L PLPG - , .
"M,:;- Gasollne ' 391.64 387.711 393.784 339.485 460.109 443.035 431.055 402.607 495.3%6 616.813 751.726 799.833 884.377
T b :
.- Diesel oil - 187.066 184.718  171.166 160.068 254.0B1 258.456 245.53% 255.362 - 243.197 321.097 444.883 462.063 461.210
e e - _ o _ o ,
 -ferosene - 273.922 274.245 227.370 219.073 285.021 270.474 259.698 262.392 248.706 303.125 395.150 381.357 36d.1l6
R : o o - L o _
- - fyel ail 78.485 71.74%  £6.958 . 66.049 160.085 154.488 148.585 149.196 142.377 183.5%4 232.240 270.201 270.812
U ' T TR . o : - ,
gy
S. Coal & Lignite | 54.1%  51.47 5401  49.60 0 4098 3278 - 43.9%6  62.82  73.4%9. 57.22 . 5%.4¢ 75.03  Be.71
PCL

NﬁTE a/ Weighted average of electricity and non-electric
- bi Average prive of electricity sales deflated by wholesale prlre 'ndE\ wnere the price index in 1972 = 100
" gj MWeighted average of petroleua products and coal & lignited’ R
d] Weighted average of individual product real prices {LP, gasolxnn and kerosene retail prices are deflated
by consumer price index; fuel oil and diesel prices by wholesaie price index}, where the price indices in 1972 = 100
ej Weighted average of cost of production at Mae Moh and Krabi Mines only, and deflated by uholesale price index, where the
price index in 1972 = 100

SOURCE :  NEA, EGAT, and Ministry of Cosaerce.
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TABLE 3.6 : Percentage Share of Energy Consumption by Economic Sectors (1982)

Type ,

Sector LPG Gasoline Kerosene Diesel Fuel 0il Jet Fuelty Electricity Lignite
1. Agriculture . 2.00 2.80 0.33 31.90 0.03 0.00 ‘ 0.73 0.00
2 Mining & Quarrying 0.04 0.04 0.06 0.17 0.17 0.00 { 63.10 7 70~j
3. Manufacturing 12.10 2.50 12.70 . 85.90 44.70 0.00 }

4, Construction ) - 0.00 0.04 0.28 2.90 0.32 0.00 a/ 0.00

5 Electricity & Water 0.00 .31 c/ 0.66 50.80 ¢.00 - - af 92.30

Supply o '

6. Transportation & 34.10 88.80 1.30 52.70 1.90 ° .100.00 - a/ 0.00

Communication - ) :

7. Trade & Banking 0.00 0.77 0.76 0.97 ' c/ 0.00 11.30 0.00

B. Residential ’ 49.20 0.00 48.00 0.00 0.00 0.00 24.20 0.00

9. Other Services 2.50 4.70 36.50 2.90 2.00 0.00 a/ 0.00

10. Total 100.00 100.00 100.00 100.00 100.00 1000.00 100.00 100.00
NOTE : a/ The rest of electricity is used in street lighting and others (0.7%)

b/ This figure includes industry (3.1%) and tobacco curing (4.6%)

c/ The proportion consumed isless than 0.01 percent.

SOURCE : Computed from NEA data.

—~—
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TABLE 3.7 : Relationship between Domestic Price Levels and Energy

Prices 1970-82.

Const.

o o o e TSt T L Gt o . — e - — " — o — — " o i S i o o Y P S . s —— o " — . o s ot YD s i e e om0 v e o

2.

Price of Commercial

energy
CPI

CPI
WPI

WPI

DFLA
DFLA

Price of Petroleum

Products

CPI

CPI

WPI

WPI
DFLA

DLFA

1.604
(8.717)

1.723 7

(8.707)
1.399
5.685

1.627

(6.833)
1.768

(7.821)
1.932

(8.141)

1.740
(10.192
1.838
(9.7886)

1.540

(6.779)
1.742
(7.773)
1.896
(8.993)
2.038
(9.024)

(10.332)

2
Energy Price Dummy R

0.542 -
(16.477)

0.512 0.103 0.961
(13.353) (1.357)

0.574 - 0.934
(13.047)

0.518 0.197 0.950
(11.215) (2.154)

0.513 - 0.930
(12.706)

0.473 0.142 0.934
(10.275) (1.558)

0.516 - 0.960
(16.967)

0.492 0.089 0.961
(13.462) (1.1869)

0.547 - 0.938
(13.516)

0.497 0.183 0.951
(11.347) (2.000)

0.489 - 0.934
(13.024) :

0.454 0.129 0.939

{(1.409)

1.740
2.037
1.189
1.886
1.402

1.825

1.749
1.990
1.213
1.867

S 1.412

1.790

A i e e M i e o e e = Tt T e o ot ok b e o s Mt e h e i, e St MAS $hR0 i e T o W " A - = 2 . > n _— v oo

to zero during 1970-1973 and equal

1. Dummy values are equal
to one thereafter. :
2. t-values of coefficients are in parentheses.



ChaEter 4

Sectoral Demand for Energy

4.1 Introduction

We have seen in chapter 2 that in aggregate terms, the

‘growth rate of energy consumption has a slowly declining trend.
Furthermore, the importance of imported energy as the major
source of energy has reduced from the level of over 90 percent in
the early 1970's to about 68 percent in the early 1980's. In
this chapter we will examine the pattern of energy consumption in
the major economic éectors to capture the chaﬁges in sectoral
demands.and the impact that they may have on the aggregate demand

for energy.

Table 4.1 shows the distribution of petroleum products
consumption among various economic séctors. It can be clearly
seen that in 1982 the transportation sector is the largest user
of petroleum products; ébout 40 percent of total consumption.
Next is the manufacturing sector which consumes about 12.2
percent, followed by the electricity and water'supﬁly sector,
16.3 percent., It is worth noting here that p?ior to 1982, the
electricity and water‘supply sector is the second 1argest
consumer of petroleum brqducts.‘ However, staftiﬁg in 1981,\this
seétor has substituféd domeséic ﬁatufél gas‘for fueivéil‘ in
generating electricity. The fourth largest user of petr;ieum
product is the agricultural sector, 13.3 percent. BAll the other

sectors together consume the remaining 12.2 percent with



individual shares varying between less than one percent to 6

percent.

Tables 4.2 and 4.3 show the distribution of electricity
and lignite consumption respectively among various sectors. For
| electricity, the manufactufing sector. is the largest user, about
63 percent, followed by the residential and the commercial
sectors. These three sectors together consumed about 98.6
percent of electricity sales in 1982. The use of lignite is
. even more concentrated as the power plants take more than 92

percent of lignite and the remaining is taken up by the industry

The above description points out the importance of the
manufacturing; transportation, electricit& and agricuitural
sectors as major users of commercial energy. The commercial
energy includes petroleum products, electricity, lignite and
natural gas. Although there is no detail about the consumption
of non -~c§mmercial‘energy, we can accurately infer that most of
fuel wood and charcoal is uéed by the agricultural households,
most of paddy husk by rice mills; and most of bagasse by sugar

factories.
we will discuss the pattern of energy consumption among
large users in detail and briéfiy discﬁss that of the remaining

sectors.
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4.2 Agriculture, Forestry and Fishery

The agricultural sector is the fourth largest user Qf.bptﬁ
petroleum products and electricity. Its relatively low share of
energy use reflects the traditional method of productionﬂwhich is
very. labour intensive. 1In 1982, this sector consumed only 109.,8
million Kwh of electricity (0.7 percent of total electricity cqnsumption),
and 1326.1 million litres of petroleum products (13.4 percent of total

petroleum products).

Diesel is the most significant item of energy consumption in this
sector, accounting for 94 percent of all types of energy consumed,
This 15 not unexpected since diesel is used as fuel in fishing boats
and in operating farm machines and water pumps. The average growth
rate of diesel consumption during 1971 - 1982 is around 4.6 percent.

However, the growth rates considerably fluctuated from year to year.

The other types of fuei used in this sectoréafe-éasoiiné, LPG,
kerasene, and fuel oil, but in very small amouhts ih cgmﬁéfison to the
other sectors. The pattern of energ& éonsumpfion in this seétéf does
- not appear to forego a drastic change in the futute since the agricultural
sector is only moderately growing and substitution of other fuels for

diesel may not be practical.

Table 4.4 shows the energy consumption of the ggficultural sector
by types of fuel in original units, in metric ton of oil‘equivalent,

and their percentage share.
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4.3 Manufacturing Sector

The details about eneré& consﬁéﬁliéﬁisy'r§§;'152§£é
manufacturing sector are shown in Table 4.5. - This seétor is the
sécond largest consumer of electricity, and one of the two usérs
of lignite. Therefore any changes in the energy demand in this
sector will have a large and significant effect on the aggregate

energy demand.

Apparently, among the several types of energy consumed by

this sector, petroleum products account for the highest share,

‘followed by electricity and lignite. The proportion of petroleum
products has declined’ from about 76.8 percent of commercial energy
in 1974 to about 66.7 percent in 1982 whereas that of electricity
increased from 21.7 percent to 32 percent. The share of lignite
fluctuates around 1 percent even though the absolute quantity of
1i§nite consumption appears large, 140, 872=tons in 1982, This:
quantiry is enly 1.7 percencﬂof total lignite consumption. Slightly
more_tnan half of this is ueed for tobacco curing ah& the remaining

is used in the cement industry.

Among the petroleum products consumed by the manufacturing
" sector, fuel oil takes the largest share, followed by diesel and
LPG. It should be noted that since 1979 the use of fuel oil in
this sector has been declining both in absolute terms and in percentage
share whereas the use of electricity has an increasing trend
This may be due to the large increase in oil prices in 1979-80 which

reduced the difference between the real price of fuel oil and price



of electricity per unit of heat content (see Table 3.6) while

electricity 1s more convenient to use than fuel 0il.’

Although.the shares-of LPG and kerosene in total fuel
consumption of the industrial sector are only 3.2 percent and 1.8
percent respectively, it should be noted that the industrial sector
accounts for considerable proportions of the total LPG and kerosene
£

consumption. The manufacturing sector is the third largest user of

both LPG (12.1 percent) and kerosene (12.7 percent).

vAs for élecéricity, the manﬁfacturing sector is the largest
conéﬁﬁer si&é; It tékes about 43 pércent 6fvtotal'éiectricity salés.
It is also a growing consumer since during i§51¥£552, ité electricity
consumption‘has an\average growth rate of more than'lodbé;cent per

year.

The ten major fuel users of the manufacturing sector, in
order of importance, are the textile, food, non-metallic, iron and
steel, chemical, paper, metal, rubber, beverage, and petroleum refinery
industties. Altogéthér they consume about 82 percent of total energy
consumption ih the manufacturing sector. The textile fndustry alone
accounts for over 25 percent of energy consumption.  The textile, food,
non—metallic, iron énd steel, and chemical industries together account
for more than 70 percenf of eﬁgfgy consumption in the manufacturing
sector and more than 30 percent of energy consumption in all economic

sectors. (1)

(1)

“/Arayah Préechametts, "Econometric Model of Energy Demand:
A Study of Major Manufacturing Subsectors in Thailand", an M.A. Thesis,

Faculty of Economics, Thammasat University, 1984, p.8.
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Considering that the growth rate of the nanufacturing
sector as a whole has been high around 18—20 percent and the growth
rates of the above menticned 'subsectors are quite considerable, it is
rather sutprising that during 1980-1982, this sector could have reduced
its commercidl energy consumption on as average of abcut 3.7 percent
per year. This may be an evidence of more efficient use of energy in
this séctor in response to the oil price increase° The energy intensity
for the whole sector and for most induatry.groups, as shown in Table
4 6 fell conaistently over the period between 1977 and 1981. This
evidence 1is not inconsistent with a study done by the Asian Institute
of Technology in 1980 which indicated that considerable energy saving
can be achieved in many industries by more appropriate use of plant
and equipment.(l) If <nnsiderab1e energy saving can be achieved in the
manufacturing sector, then the aggregate commercial energy consumption

will grow more slowly since it is a large energy consuming sector.

4.4 Transportation Sector

The sector which takes the highest share of petroleum
prodpcts consumption »is the transportation sector, the share of which
) is about 40 percent in 1982. It can be observed that during the first
oillcrisis, the use of,petroleum products in this sector did have some

reduction, from 2,551.660 thousand MTOE in 1973 to 2,343.099 thousand

a )Asian Institute of Technology, Division of Induattia;

Engineering and Management, A Study of Enetgy Consumpticn Pattetn and

Its Potential Savings in Selected Industties_in Thailand, Bangkok,

- 1980.
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i

" MTOE Tn 1973 to 2,343.099 fhousand"MTbE‘in‘197h. Théﬁrfhe‘coﬁsumption
leVé!gﬁadian'fncfeasiﬁg trénd during the adjustmentAperioq (1975f>
' i§78faéhd it reversed to a Jeélining trend after the éécénd oii
:Eéﬁbci; durfnﬁ 1980-?382, The Céﬁsﬁapfioh Jevel dropped from.3;6h8.432
thousand MTOE in 1979 to 3,497.706 in 1982. | |
The adjustment to the seco . oil price increase in this
sector registered not only in termﬁ'of reduced conSﬁmption but also
in terms of fuel switching. As‘can be seen in Table 4,Z“prior to the
/secqnd oil crisis, the use of LPG in this sector was either zero or
:insignificant. ,However, because LPG can be substituted for qasoline
in motor cars and because it is much cheaper to run on LPG than on
qasolineuespegigl}y after the éil price adjustment, many people have
switched to using LPG as car fuel. Table 3.6 shows that up to 1973,
the price of qasoline per unit of heat content was cheépgr than that
of LPG. But since 1974 this situation is reversed and the difference
between their prices was getting bigger. 1In 1982, the price of

gasdline per unit of heat content was almost double that of LPG.

During 1975-1978, LPG consumption increagéqvon the average
at 14 percent per year but during l979;1981, the average rate was'
20j?§rgent per year. This large increase in LPG consumption was made
possible by the increase in LPG imports which, dug;ngv}QZQ—}981:
increased at the rate of 50 percent per year. A survey study done by

. the National Energy Administration of Thailand in 1981(l) reported

)

"A survey of LPG use in motor cars'y a preliminary .-

report by NEA, December 1981, mimeagraph.. -.: -
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that from their sampling {in Bangkok about 98,457bercent of privatel -
owned cars still use gasoline as car fuel, 0.52 percent use diesel,

and about 1.03 percent use‘LPG, The types of cars which significantly
~use LPG as fuel are two~row minibuées and taxicabs. About 58 percent
of all minibuses and 90% of taxicabs use LPG as fuel. ‘The main reason
for making thié\switch is the much cheaper price of LPG. Another major

reason is that LPG stations provide services 24 hours a day.

This poinés to the increasing imporfahce of LPG in the
transportation sector.‘ Even thodgh LPG accounted for only 6 pefcent of
» petfoleum product consﬁmptioh in tﬁié sector in 1982,the LPG consumption
of‘tﬁe trénqurtatioh seétor accounted for 34 percent of total LPG
consumption (éee Table 4;10). 'Therefore a few pefcéntage changes in
LPG consumptibnnih this sector can have a significanf effect on the

total demand for LPG.

We cannot, at any rate, disregard the importance of gasoline
and diesel as major fuels in the transportation sector. Although
fhere appears to be a tendency for car users to switch to LPG, the
ﬁéjority of private car'dfiQéré'stili.ﬁseé gaéoline for their "believed"
safety resson. The use of gasoline has an'ihcreasing trend up to
‘1979 and a decreasingltrend afterward. The éverage decreasing rate of
about 5 percent ﬁer/year during i980—1981 is due méinly to the large
‘iﬁcféasé in gasoline price in itself and in comparison to LPG which .
stimuiated the'fueltswit.ch:ing'° Nevértheléés, in 1982,.gasbiiné’accounted
for 40 percent cf petroleum products consumption in the transportation

sector and the transportation 'sector is the largest consumer of gasoline.

It accounted for 88.8 percent of total gasoline consumption.
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Another major fuel used in this sector is diesel which as
widely used in buses, trucks, and pick-up cars. Diesel:eccounts
‘fér ﬁhe largesﬁ share of petroleum products used in the transportation
sector is also the largest user of diesei as it takes about 52.7

pefcent of total diesel consumption in 1982,

- It is quite clear that when we consider the petroleum
products as a whole, the transportation sector is the largest
coﬁsumer. And since:the country is heavily dependent on external
supply for petroleum products, any change in the energyAdemand of the
transportation sector has"grave implications on the import bill and
the trade balance of the country. As it standég the recent trend
shows that the growth of energy demand in this sector seéﬁ;“to have

slowed down in response to high energy prices.

4.5 Electricity and Water Supply Sector

This sectof is the largest consumer of‘fqel 0il and the
third largest user of all petroleum products. In 1982, it takes
50.8 percent of the total fuel oil conshmﬁtion and 16.3 percent
of the total petroleum products consumption. It is also the largest
consumer of lignite and the only consumet_of‘natural gas and

hydropower.

The significance of each type of fuel in this sector can
be. from Table 4.8, Prior to the discovery and use of natural gas
" in-1981, fuel o0il was the most important fuel used in generating

electricity, followed by hydropower, lignite, and diesel. However,

i
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the u§g‘q§‘natﬁre_gas in 1981 and 1982 has reduced the impqr;ance of
_ ;fuel oil in this sector dropped frpm 3,000 million litres in 1980 to
2457 in 1981 and to 1523 in 1982. Conseqently the share of fuel oil
dropped from 78 percent in 1980 tqt61‘pefcent in ;981 and 35 percent
in 1982 whereas the share of natural gas increased from 5.7 percent

in 1981 to 27 percent in 1982

’

We can see that there are considerable fluctuations in the
use of hydropwer which, of cou:se,»depends to large extent on the
n@tural availability of water supply. However, there seems to be
a long-term increasing'trénd in the use of hydropower in electricity

generation.

;t is obvious thét the increasing imported ériée of dii
and petroleuﬁ products and the burden it puts on the trade balance
has encouraged the subétitution away from imported eneréy toward
the availéble domestic.fuel such as lignite, natural gés, and

hydropower.

4.6 Residential Sector

Tablé 4,9‘presen£s the detail about enerQy conéumption‘by
this sector. Prior fo 1979, the breakdown of petroleum product;' |
consumption included the household sector with other serviCés sector.
However, we can infer from Table 4.10 that the household. sector took
the largest share of both LPG and Kerosene during 1970 - 1978 just

as it .did during 1979 - 1982:
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In 1982, the residential sector is the largest user of LPG
taking 49.2 percent of total LPG consumption. It is also the largest
user of kerosene, taking 48% of totel kerosene consumption.. It may,
not be far from reality to say that the residential use of LPG will
increase with the increaee in income and population since itlisxnore
convenient to use in household cooking than charcoal and fuelwood. |
During 1979-1982, the average growth rate of household use of LPG

was about 12 percent per year.

In contrast, the household consumption of kerosene as.a

lighting fuel in the rural areevehould decrease with the increased

availability of electricity, and with the increase in income. It
can be observed that during 1979 1982, the use of kerosene by households

has a decreasing rate on the average of about 7.5 percent per yea}

whereas the electricity consumption as lighting has increased. (1)

The household sector is the second largest consumer of
electricity, next to the manufacturing sector. 1In 1982 the share
of the residential use of electricity in the total electricity consumption
was 25 percent. On the average, the growth rate of electricity
consumption duing 1971-1982 was about 13 percent per year. Again,

we can predict that with the increase in income and the expeneion of

(1) ‘
NEA, Electric power in Thailand, 1982,
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the supply of electricity, the household use of electricity will
increase. At present, electricity is the most important fuel used
by houéeholds, it accounts for about 98 percent of all commercial

fuels used in>1982}

4.7 Other Sectors

Table 4.10 shows that if we consider the mining and
quarrying sector, the construction sector, the commercial sector,
and the other services sectors together as one consuming unit of
energy, we shouid find that it accounted for about 2.54 percent of
total LPG, 5.58 percent of ;otgl gésoline, 37.66 percent of total
kerosene, 8.8 percent of total diesel, 2.5 percent of total diesel,
and gbout 11 percent of all petroleum products consumption. It also

accounted for about 27.9 percent of total electricity consumption.

‘The above percentage shares show the importance of other
sectors in kercsene and electricity consumpticn. The important
user of clectricity is the commercial sectér as it took‘aﬁout
;lég7xpercent of total electricity cousumption in 1982, It is also
very likely that the commercial sector is‘the most impor#ant user
of kerosene (next to households), since it is widely used as lighting

fuel by movable vending stalls throughout the country.

4,8 The Total Demend fcr Enersy

From the aiove data analysis, we probably can say that
the transportation secror will remain the biggest user of petroleunm
products, taking the most nart of gascline, diesel, and an incrcasing
part of LPG, The manufacturing sectro seems to have an

increasing use of electricity and a stowly decreasing



D
§

b

(RS

usc of electricity and a slowly decreasing use of petroieun products
There oppears o be an incrazasing trend of the household demand for

electricity also,

!:

2

Zince, tho electricity sector has reduced its reliance
Nz vetroleum products to some extzsnt by substituting demestic

cources of enargy 1n electricit on, we may say chat this

w2
o
ot}
o
2]
™
o
s

will reduce the country’s veliance on imported emergy. dowevar,
since thetransportation sector and the agricultural sector otill
rely heovily on petroleun: products, the contry's reliance

Imported oil ot‘ll Temaing v nlasgs, through some rood fortunes, more

0il deposits could be found Zr thae country.
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TABLE 4.1 : Consumption of Petroleus Products {10 TOE)

1570 1971 1972 973 1974 1975 1978 1877 1978 1979 1950 1981 1982
Agriculture £71.240 595,868 6B1.906 814,821  932.086  851.316  9l1s.445  9%7.500  1,007.737  1,072.87%  1,152.4%0  1,031.307 1,181.330
Mining & fuarrying) §4.936 86.131 73.51% 74.43¢
Hanufacturing o 9%4.95% 1174530 1,325.48% 1,429.337 1,217.4%4 1,437.387 1,563.938 1,743.275  1,620.866  2,025.785  1,920.233  1,755.053 1,595.804
Construction 125.188  140.403  143.195  106.873 ° 112.731 36,546 36.063 93. 466 102.128 97.656 123899 126,828 111.988
Electricity 643.076  733.776  97¢.488 1,174.583 1,180.366 1,156.854 1,418.381 1,846.064  2,466.237  2,227.652  2,928.482  2,355.205 1,430.740
Transportation 1,383.503 2,028.364 2,201.167 2,551.460 2,343.099 2,480.618 2,891.199 3,172,000  3,370.423  5,643.432 3,363.82%  3,566.511 3,497.70¢
Residential 3 295.853  403.476  443.1s8  530.387  505.51%  6B5.508  £%4.521  B27.443 875.448 330,137 335.250 342.541  337.874
other } : ' 479.798 451.417 355.982  552.314
Total Ali Sectors  4,033.013 5,175.423 5,771.422 6,607.461 6,571.315 6,621.229 7,570.557 B,580.306  9,435.031  %,967.324 10,387.707  9,806.946 §,760.244

SOURCE : Calculated from NEA, 0il snd Thailand, various Issues.

-
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£
TABLE 4.2 : Electricity Consusption i0 kuh

1. Resideniial - Bae7 1,023.8 1,221.2 1,2%0.1 1,8%0.3 1,7
2. Commercial 315.8 5%6.1 922.2 923.5 1,094.6 1,2
3. Industrial 2.897.4 3,850.1 3,%9:.2 4,265.0 4,838.5 5,5
4, Agricuiture 5.5 3.3 2.4 3.5 4.9
5. Street lighting 37.2 43.0 §7.6 0.3 455
§. Dther 8.0 0.0 8.0 8.0 0.0
7. Total §,420.0 5,316.3 &£,189.8 4,525.4 7,458.0 8,3

SOURCE : HEA. Electric Power in Thailand, [97i-1982

1979 1980 19 1982

6.5 2,427.4 2,737.8 3,025.2 3,192.%6 3,630.%

7.2 1,740.5 1,846.5 1,665.5 1,564.4 1,653.4
3.6 7,091.7 7,739.5 5,350.0 8,958.1 9,480.8

3.6 5.0 172.9 22.% 20,1 10%.%

42.4 60.3 35.9 5.6 3.1 63.5
11.7 20.2 22.5 17.3 1.5 4.8
97.3 11,348.5 12,419.2 13,136.2 13,8195 15,617.9
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TABLE 4.3 : Lignite Consumption (Tons)

1971 1972 1973 1974 1975 1978 1977 1573 1879 1980 1931 1952
Power Plant B.3. n.a. . n.a. 429,285.8 432,182.2 459,349.% 70,6948 533,7%%.1 1,205,200.2 1,321,333.6 1,534,427% 1,684,971.0
TebatﬁGACuring n.s. n.a. n.a. 4,045.8  2,702.6 10,1023  2,135.86 13,0007 19,1475 10,421.0 77,1072 B4,518.5
Industries n.a. n.a. n.a. 97,8908 73,064.6 103,605.8 114,759.3 113,472.9 83,451.7 87,871.7 24,1314 55,353.5

531,225.4 507,909.4 4£03,058.5 487,593.1 660,271.8 1,335,799.4 1,41%,426.5 1,435,686.5 1,827,843.¢

SOURCE - NEA, Thailand Energy Situation, 1982.
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TABLE 4.4 : Energy Consusption by Agricultural Sector-

1970 1571 1972 1973 1974 1975 197s 1977 1578 187% 1930 5T | 1982
A} In Original Units
6 . |
1Pg {10.1t) §.604 0.0806 4.006 4.060 .400 &.000 -0.000 ¢.0368 §.010 11.417 - 12731 . Hiels . 12.614
Gasoline 0.100 {4,000 0.0630 4.500 0.400 0.306 3.000 3.300 3.500 53.942 54,519 35.553 55,654
kerosene .000 0.508 0,010 4.00% §.010 4.00% 8.020 0.020 8.020 §.885 0.217 1.050 1.294
_ Diesel ?54‘.303 792,200 772,500 920.500  1,005.300  951.000 1,040.600 1,132.600 1,144,100  1,158.039 1,255.006 1,107.sll 1,255.278
Fusl il 0.000 0.000 0.500 4.400 5.500  7.800 8.300 §.300 0.500 1.630 3.963 2.0¢1 {.824
- 5 - . o . - o .
Electricity {10 kuh) n.a. 5.500 3.306 2.600 3.500 4,960 5,600 13,600 £.000 17.080 22.600 20.100 16%.800
© Lignite {Tons) 8.060 §.006 0.060 §.000 0.600 G.000 #.000 §.000 - 0.000 §.600 0.080 0. 008 4.000
B} Percentage share by |
heat tontent
Petroleus Producis . 99940 99.90  99.970  99.970 99950 99.950 99890 53,940 99.870 99840 99.840 59.240
Elactricify f.a. 0.040 §.040 (.630 4.030 0.050 - 0.050 g.110 G.060 §.130 0,150 0.1a8 ‘ 0.7s0
Lignite 0.000  0.000  0.000  £.000 5000 - 0.000 0.000 0.000 8. 000 8,000 0.008 0.000 D.000
Total - n.a. lﬂij‘;"ﬂﬂﬂ 100,060 100.600 106.606  100.000 100.000 100.600 100.900 180400 160.008 100.008 100.000
¢} In 10 setric ton of
oil equivalent
Petroleun ’Prt‘lf.iu:ct 571.246  £95.668  681.90s  Bl4.521 932.08¢  851.31% 916.445 937 500 1,007.737  1,072.87% 1,162.4%0  1,031.367 1,161,330
Electricity n.3. 0.443 0.2¢6 0.2i0 (.282 0335 0.452 1.09% 8.56435 1.370 1.822 1.420 3.840
Lignite 4.000 0.000 0.000 §.000 0.600 0.006 8.000 §.000 .000 (.000 0.000 {.006 §.600
Total 671,240  £34.111  482.i72  8l4.831 932358 851711 516.897 995.59 1,008.382 1,074.240 1,184.312  1,832.3%7 1,170,170

“Source - NEA, 0il and Thailand 1975, 1977, 1979, 1982;
Electric Power in Thailand, 1971-1982;
Thailand £nergy Situation 1982,
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< TABLE 4.5 : Energy Consupption by Menufaciuring Sector

1870 197 14972 1373 1574 1875 1976 1577 1578 1973 1350 1931 1982
W Inoriginal tnits
LPE = _n:a. 8.060 0.060 .06 0.060 4.000 0.000 26.500 33.400 56,320 64.242 81.91% 72.63%
Gasoline 13.500 35.100 30.380 14,600 iB.10D 19,300 25.500 28.400 36.000 55.977 103.903 46,135 50.407
ﬁgrosene 33.4008 20,400 28,700 22,400 25.800 22.100 13.180 11.200 16.4600 e4.254 £1.834 47 765 45,235
Ele§eI" 128000 221,700 247400  287.300 285,900 352.700 314.760 344.700 374.600 309,908 282.5%5 209243 231.814
Fuel il 275.700 1,016.600 1,150.400 1,244,500 1,047.900 1,186.900 1,362.300 1.459.400  },330.000  1,442.791 1,995,818 1,528.97¢ 1,339,824
6 | | o
E@ec@ricity (%U kb n.a. 2.897.400 3,650.100 3,996.200 4,248.000 4,836.500 5,543.600 £,377.600  7,091.700  7,739.500 8,350,000  B,968.100 9,430,500
Lignite {Tons) n.a. fn.a. n.a. &, 101,935,600 75,747.200 113,708.700 116,8%5.300 126,472.700 102,599.200 28,092.700 161,258.400  140,827.000
B} Percentage share by ) U
heat conient
ﬁetraigug Products  pLa.-mmmmmmmemm e f.a. 76800 77.510 76,760 76.300 73.000 75.770 73.480 70,150 85430
Electricity O — na. 21700 21030 2190 22500 25.460  23.330 5720 28.8%0 31.930
Lignite T n.a. 1.500 0948 1,318 1,200 1.330 0. 900 0.830 fi.950 1.380
Total '100.066  100.000  100.000  i00.000 106.600  180.800 106.000 100.000 100.000 100.600 190,068 160.000 iUO‘Gﬁﬁ
: 0 .
£} In 16 metric ton of
il equivalent
Petrolgu@ Product 954.959 1,174.530 1,325.48% 1,429.337 1,217.494 1,437.387 1,563.938 1,743.275  1.625.866  2,025.78% 1,920,233 1,735.053 1,595,905
E%ec?r1c2ty n.a. 233.5015 294188 322.049 343,957  389.7:8 444,753 513.964 . 571.512 £23.718 £72.917 722.738 ’753-547
Lignite na. na. oma. ma. 23.881 17750 26.639  27.38  29.429 24,063 2380 2372 33002
jotal  omememememmeesees L Ity 1,385,326 1,544,905  2,037.330  2,284.625  2,227.007  2,673.53% 2,616.130  2,561.505 2,392.355

SOURCE : WNEA, 0il and Thailand, 1975, 1977, 1979, 1982;
Electriv Power in Thailand 1971-1982;
Thailand Ensrgy Situation 1982
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TABLE 4.6 : Energy Intersity in Industry {Energy/GDP)
{fcal per faht GOP at 1972 prices)

1977 1578 1981
Industry Bil and 0il and 0il and
3 af af

0il Electricity Total il Electrivity Total il  Electricity -Total

Total Industry 424 517 713 388 . 475 672 330 424 53
Food 345 455 1491 370 457 1718 192 317 1485
Textiles 387 593 333 345 521 521 301 453 459
Paper and Paper Products 1593 1951 1551 1228 1508 1505 1022 1308 1388
Chemicals and Chemical products 430 508 573 343 405 406 205 263 300
Petroleum refining and petroleus products 358 985 905 374 920 920 952 %68 %8
Non-metallic mineral products 2117 2318 2422 2052 2309 2253 2014 2225 2251
Basic #etal Industries 807 1230 1498 32 328 113s 821 1722 1944
Hetal Products, eic. : £00 775 775 658 528 583 348 £00 500

Hote : a/ Total includes oil, electricity, lignite, bagasse, and paddy husk.
Source : Calculated from data provided by NEA.



1970 1971 1972 1973 1974 1975 1976 1877 . 1978 1978 1530 1991 1982
4 In Original Units
6 _
Lpg {10 1t) 0.0 8.0 0.0 8.0 8.8 4.9 0.0 g.00 §.003 75.391 32.66% 81.537 205.012
gasoline 721.5 1,142.0  1,137.4 1,370.6 1,495.8  1,4480.5 1,830.7  2,035.40 2140.4 2092.5%  2,000.734 1,853.735 1,78%.519
Kerosene 13.9 32.5 45.9 35.7 41.1 358.3 278 19,90 18.5 . 2.405 2.600 3.797 5.220
Diesel : 863.4 1,184.2  1,378.7 1,855.3 1,214.0 1,247.6 1,598.9 1,740.40 1870.3 2,116.905  1,942.83% 2,227 407 2,089.79 »
Fuel 0il 79.1 66.7 61.9 £2.8 £%.6 58.8 24.2 26.70 0.t - 72.403 50.871 65.595 37.603
¢
Electricity {10 kuh) - et n.a. -~ -- -- e
Lignite {Tons} ‘ : . ,
8} Percentage share by

heat content ‘ '
Petroleun Products 100.0 166.0 100.0 106.0 100.0 1006.0 166.¢ 160.0 166.0 100.0 160.9 - 108.0 100.0
LPG - 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 9.0
Gasoline 41.04 44.30 40.90 §2.27 50.24 52.04 49.83 50.50 49.97 45.14 46.581 40.90 40.2¢
Bies] 0.87 1.40 1.581 1.22 1.53 1.24 0.84 .54 0.43 0.04 0.07 0.0% ‘ 0.13
Fuel Dil 53.09 51.27 54.71 53.52 45.50 i3 16 48.56 48.18 48.73 50.81 30.72 54.84 51.96
Electricity 5.00 3.03 2.58 2.9% 2.4 2.55 8.77 0.78 0.82 1.83 1.39 1.77 1.52
Liginite e e 0. 4. e - - -- -

3
) In 10 petric ton of
0il equivalent

Petroleus Product 1,383.503 2,028.364 2,201.176 2,501.660 2,343.099 2,480.613 2,891.1%9 3,i72.051  3,370.623  3,648.432 3,363.825  3,56.511 3,547,706
Electricity = moemmmmmmmmmmmmme e e n.a. e n - ———— B
Lignite )
SOURGE : NEA, il and Thailand 1975, 1977, 1979, 1982,
Electric Power ip Thailand 1971 ~ 1982,
Thailand Energy Situation 1982.




TABLE 4.5 : Energy Consumption by Electricity & Water Supply Sector

-y
o
] |
T e e e e e e e e e e e e e — e e e A et e
1370 1571 1872 1973 1574 15878 1974 1977 1978 157% 1350 1981 1952
A} In Original Units
&

LG {10 1t} 6.0 8.0 6.0 0.0 3.0 8.0 0.0 g.01 g.01 ¢.0 8.0 g.0 4.0
pasoline 45 6.4 7.2 7.0 20.8 2.4 7.6 8.4 8.5 7.273 7.032 7.535 5.375
Kerosene 0.0 0.01 0.02 g.ot 0.1 0.1 0.2 0.003 0.607 (.023 .02 6.035 0.026
fiesel . 245.0 1588.5 85.9 30.% 73.0 859 75.2 81.% 154.3 192.308 182754 35,124 26.133
Fuel Dil 0.9 547.% 958.2 1,192.5 1,172.8 1,170.8 1,352.2 s31%.8 2,524.0 2225.72¢6 3,000,074 2,454.843 1,523.448
Lignite {Tons} ~m=—memmrmmmomemmomeen f.g--m---- - moo oo 429,7858.8 432,142.2 45%,343.9  370,694.% 533,799.1 1,253,200.20 1321333.¢ 1,534,425 1,484,971.0

& . '
Natural gas (10 SOF) T 0.0 52654 47,446.50
§ .
Hydropower {10 kuh) 1,999.9 2,2%4.0 2,1458.2 2,328.8 2,976.5 4,057.% 4,330.4 3,928.9 2,658.2 §,051.0 2,0335.2 3,713.% §,53% .0
Bi Percentage share by ’
neat content
Petroleum Products ~----m=memmmmmmmmmeee fl.g-—~-===mmmmmm oo © 58.38 51.45 54.74 £3.53 7.11 £3.4% 78.33 £1.33 35.1%8
Electricity =~—-mmmmemmmmeee n.a-=-: e e e e S e e
Lignite  smmmmmmemmeemeeeeeees I 5.0 4.50 §.42 3.00 3.8 8.3 5.29 3.3% 5.79
Hydropower  memmemmmmmemmmemeeeeeeeo T 35.56 44.05 §0.51 33.18 20.03 28.17 13.32 23.41 97 55
Natural Gas =~ -oremmmmmeemmemmoees I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.70 27.55
Total 100.0  100.0  100.0  100.0  100.0  100.0  100.0 100.0 100.0 100.0 100.0 100.9 100.0 °
3 .
£} In 10 metric ton of
0il eguivalent
Petroieus Product 54307 773.7%% 373.488 1,174.583  1,180.366 1,154.845 1,413.351 1,345.084 2,466.237 2,227 892 2,328,462 2,355.205 1,430,740
Electricity  -wr=mmmmmmommooemmeosmmemsoeemeoooe DL o e e e e e e e e
Lignite — =m==eee- (iniaiiieteia I 160.57 101.20 114,84 86.5 125.0%8 2‘%3.5? 30455 35%.47 335.21
Hydropower 485.2 560.0 524.4 558.5 7264 3904 1657.1 EATI] £43.9 9889 §37.8 5.8 1128.3
Natural fas 0.0 0.0 0.0 0.0 0.0 g.0 0.0 0.0 4.0 0.0 0.0« 2138 11205
Total {without} — —---=-mmmmmmmmmmemoee- 1 1,957.536 2,243.85¢  2,5%0.131 2,8%2.004 3,240,187 3,510.182 3,735.812  3,R40.07% 4,005.350
Flectrictiy) '

NOTE : ay Converted from original snits bi dS‘ns the heat content conversion of Mae Moh lignite which is 2,500 kcal/kg.
aDURLE NEA, Dil and Thailand, 1575, 1377, 1979, 1962

gttt
Flambio:n Datine im Thailand )QTI_XDDO



gy Consumption by Households

& TABLE 4.9 : Ene
<+

1870 1571 1972 1373 1974 187 137¢ 1877 1878 1979
A} In Original Units 4
i b
LFG’{IG it} n.a. 33.000 - 122.300 144,100 1651.200 24.500 123.200 217.400 243.700 20%.853
Kerosene {10 litres) 93.400 137.£00 143.700 150.500 173,808 149.000 252.200 253.000 - 235.000 35.853
Electricity {10 kwhi n.a. 3%6.700 1,023.580 1,221.200 1,290.100 1,450.300 1,725.400 2,005.%00  2,427.400  2,737.800
B Percentage share by
heat content
T et T B 1.000
Kerosene - momoemmmommommmmmoooeo ommmm e B Rttt [.800
Electricity  mmmmmmmmmmmmemeee e fl.3. ~m—= - e ©97.400
Total T e e s L Bt 106,000
3
i in 10 metric ton of
oil equivalent
a,;
T “=1.3. e 125.027
ferosene =0 mmmmmmemmmmmemmmmeeemee oo fl.g. --=—m-se- e 187.771
Electricity n.a. 4,125.56% 4,369.358 5,211.815 5,505.869 £,360.280 7,368.75% §,560.750  10,35%.421 1,584 341
Total S S o -- I B T e el 11,997 135

1.109 1.108
1.306 1.200
37.400 57.700

142 442 160.702
176.502 186 das
12,510. ?GK 13,625.330
13,229.85 13,759 438

185.930
3,630.400

1.100
0.500
%5.000
100.060

176034

145.0¢7
15,494,620
15,818,521

NOTE @ a, For the year 1970- 1~7“ the LP6 figures, inciude the consumption of other services and public aﬂmlnlstrqtlnn.

T During 1979- 1332, the proportion of residential in the total of residential plus others was about 97 §

b For the year 1970-1978, the Kerosene figures include the consusption of other services and public administration.
Buring 1975-1 39 the proportion of residential in the total of residential plus others was about 78%
NEA, il Tnaila J, various issues.

NEA, Electric Fower in Thailand, varipus issues.

-.4_:.»...
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TABLE 4.10 : Energy Percentage Share by Type and by Economic Sectors in 1982.

e . ———— o — o T i o e S, o . . e o A o i S — o o o o e - _ _

LPG Gasoline Kerosene Diesel Fuel 0il Petro Products Electricity Lignite

1. Agriculture =~ 2.00 2.80 0.30 31.90 0.03 13.30 0.90 -~
2. Mining & Quarrying 0.04 0.04 0.06 2.00 0.20 0.580 0.90 -
3. Manufacturing 12.10 2.50 12.70 5.90 44.70 } 18.20 43.30 7.90
4. Construction - 0.04 0.30 2.80 0.30 1.30 0.20 -
5. Electricity and :
Water Supply - 0.32 0.01 0.70 50.8¢0 16.30 2.20 92.30
6. Transportation _ 31.490 88.80 1.30 52.70 1.90 39.90 0.70 -
7. Residential 49,20 - 48,00 - - 3.90 25.00 / -
: b
8. Others 2.50 5.50 37.30 3.90 2.00 6.30 - 26.80 ~
106.00 160.00 -~ 100.00 100.00 100.00 160.00 1060.00 100.00
NOTE : &/ Percentage share of petroleum products was calculated on the basis of heat content.

b/ Others for electricity include commercial (14.7%), street lighting and other services (12.1%)
This detailed breakdown is available for only the year 1982, from Electric Power in Thailand’82.
For the previous years the available breakdown was only for agriculture, industry, commercial,
residential, street lighting and others as shown in Table 4.2.

SOURCE : Compiled from data from NEA.
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i the 19469%s the Thai sconomy grew rapidly at around 79E-8%
per year.  The structuwral changes which acocompanied  the  growbh
during  this period were characterized by the fact that the #on-
agiricul tural GEOTOrS, particularly marndt acturing ariet

transportation, registersd production growth  tham  the

agirioultural sector. As & resull, sgriculture, though still the

Fas  been  losing ite share consistently. Growth  in

-

marnufacturing could be atbiributed to various fTactors, among which

the most  important  one sesmed to be the policy  of  promobing

industrial  investment., Like in several davaeloping  ocounteiss,

Industrialization in Thailand was encouraged by the government’ s

protective measwes, &.g. high tarifs, import guotss and bans on

i

inished goods, which led to widespread import substitution. I

the initial stage of industrial growbh, g5 in the 19487,  the

substituted imports were mainly nondurabls consumer gooids., It is

important Lo note that in most cases these industrial activiti

which produced import-substituting £

products had to rely
on imported machines, eguipment, raw materials, and snergy in the
form  of wil. A trade detficit, which occorred EVEY VR aven
during the decads before the first oil orisis,  wWas o mainly  a

result of bthis reliance of industey on imported capital goods and



raw materials.

In the case of oil, though it i & sigoificant imooet ftem,
its share was relatively stable at asboubt 184 and 1t was naver

considered a major or oritical import dtem until the first oil

Crisis. Iin +the 1%948°s, with the g w]

waee-rri L ted

Y .!'Pt!

i nl‘.v"u

agriculturael sxports to financs growing

and with the relatively

Thailandg s

:med to be able to afford both nigh

and price stability, while at the same tims incrsasing its

dependence  in btrade, Finance and investment on the rest of the

W iol,

[N
sd i

i LRTFEST74 was

1y massive oil price increases by the OFEC, bub also by the oll

in the [

smbargs impossd by the Arab countii vl 1 and

classified by these HArab countriss among  the oountyries  not
exenpted from the oil esbargo.  This msant that, thowgh Thsiland

was not totally embargoed, the oil delivered te Thailand from thes

Aralb  oountries  must have bDsen allocated atter il dmpoed
demnand of the so-called "frisndly” and "exempted" countries had

been satisfied: the allocation was be

=200 on Thaitland™s ol dmporh

during the First nine months of Thersfors, Thailand, liks

s@vairal il -importing developing  counteid

gdrastically  hi

]

Mer oil prices and rabther restricted oil  supply




cduring the firgl oll ocrisisd

Folicy reactions to the first o1l crisis can be analysed by
dividing the period into two subperiods, i.e. the crisis psriod

of 1973/74, and the aftter—orisis period of 197351978,

Sedel The Crisis Peviod of 1973/74

i

As  far as the energy policy m@AEUrEE e concerned, the
first and most iaportant measwre is oll pricing. E@tWQ@ﬁ Jariary
1973 and January 19274, while the import price of crude il rose
from  $2 per barrel  to over $8 per  barrel, the government-
controlled prices, both at the ex-refinery and retail levels, of
21l products were also raised with SOME time lag. At fFirst, most
of  the hburden of higher import prices was shiftited towards oil
consumars,  while the government was able to gain its revenue in
the form of taxes on oil products. Bome profit was also reaped by
the local oil ra%inaries and oil trading companies as they could
sell  their old-stock oil products at  higher prices. Howervear ,
because of the political instability caused by the students®
uprising in Octobsr i? Iy and because of the widespresd inflation
impact created by big jumps in oil retail price-, tﬁﬂ appod ntad
care-taker government which was atﬁﬁmpting to bring back economic
and political stability decided +ton kaap local oil prices
constant after February 1974, In dming‘sa, the burden of high oil
pricﬁﬁ was then shifted to the government in the form of foregons

tarx revenue (and subsidy in later periods), and to the local



refineries and oll companias in the fore of lower "ﬁf RN

There warse somse guantitative restriction -measwres  btaksn
immadiately after the first olil shock. HMost of thesse §$sasures
e 'aﬁmptad in early 1974, after the Royal Deores  on the
Solution and Frevention of Oil Shortages was soactsd in
Decaember 1973, The Dsoree anpowsred ths Prima Minister to issue
ordaer on matters concerning the production, the distribution, the
transportation, the domsstic and foreign trade, and the storags
ty

of petrolsesun, elsctrici « and other forms of ensergy. On ‘the

ode
<

supply side, o0il companies were ordered to supply some specific

amounts of high-speed diesel il to most coastal provincss whioh

L]
e
o

depended esconomically on coastal fishery. Large stoocks of
products had to be reported to a government authoarity in ordere to

pravent shortages and speculation.  On the demand side, vario

measuwres were adopted to curb the of  energy, especially

plectricity. Limits were put on the wuse of advertising lights and
strest lights, and the opesrating hows of movie theaters and
massage parlours  were cwurtailed, The Electricity Ganmratfﬁq
fguthority of Thailand (EGAT) was ashked to reduce its voltagg-—the
measure  which  proved tm be the most sffechive in ensrgy Saving
amorg these guantitative restriction mgasures. Hmwaver,‘ theses

measures were regarded as being temporary and were abandonsa Lo

1975 when the orisis was sesen as having abated.

As  already mentioned in Chapter 3, the adversse iopacts  of

the first oil orisis on Thailanod®™s balance of trade and domestic



o

nrice lavel were very significant. At the same time of the orisis

in 1974 Thailand also enjoved the world’s commodity boom  which
poostaed the prices of several @major primary commodities,
ircluding rice, sugar, rabber,  and maize which were Thaillaml™ s

maior  axport  Ltems. This caused significant increases In its

mxport earnings and helpesd to reduce and oushi

@il price increases  on the baslance of trade. Howsver,

combinsd  with the 211 orisis, the commodity boom brought abowh
very  high level of inflation which was never experlienced by ths

amy  betore  in dts post-war history, Inflation then

hecame an immediate concern of the governmsnit, which tried to

control A lesgen  its i;pact on the soonomy bay GHOHNE

macroscononic policy m@ssuras.  On the fiscal side, attempls were

mads by the government bto hold down production oo by Fadacing

tarifd  rates  on over 3¢ import items which included some oW

materials, capital goods, and findshed products. Busing

on some essential goods and services were also cut.  On the other

Frard, taxkes on magor agricultursl swuports, rmotabhly  rice and

w

sugar,  ware  imposed or  ralsed to absorb exoess profits and

of btheir doms whilch could obtherwiss

restrain the i

oo

agoravate the inflation problen. It is worth noting that despite

etions  in tarifd oand businsss  Law, the inoesases in
gxport  tax  and the shortfall in government expenditure {or the
so-called fiscal drag) caused by the political wunrest in Ooctober
1973 led to a goveroment budget swrplus in fiscal vear 1974---ths

first budget swplus in 13 The monstary policy was  also

restrictive  in 75 and the first hald of 1974 as the Bank @ of



Thailand increased Commer

bha

amd its loan rate to tighten ik

Howsver in  the later half of 1974,

4

compensate  For the deflationary impact

money  supply and to avold recession.

macroscanoni o policy was rathe ranct

1975774, with some easi toward the en

i

[ T Y
wduul e

Trie  oll supply situstion ssemnsd U

orf 1974, My e, thae FEC refoershos

riging from 38 per barrel in January

Ootober 1973, It then remainsd constant
agalin in 1977 to %12 per barrel in Jam

in July, and was umchanged during

REic in 1273/74, those in

increases

considered to be rathasre mild.

During the period Thailand s

political instability and there wesre

@ goverrment. Five governments

vear  pesrd oo thres weere appointed af

arnd Lwo lToctead.

o

violenoe WER T SR

volatility, sffective

vos bl
[ W3

difficult to be mads in

unstable for most o

LR

e cll

oreoti b

1974 to

freqguent

T 6

Hecauss

B

red cash regserve ratio

anii imtlation.

o

the policy was  eased

HLUAFELUS

of e budgst ]

the

Thetrefore, overall

ar in
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i

Limnsr Y

woof 1974,

7

the

improve atter michidl e

at
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in

theoughowt 1974, and
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i1l sdpsrienced  fuorthoe

and abrupt changes
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Against this political packground, therafore, the
govver oument, @ither slected or appointed, was very reluctant  to

ra

i

ise  the domestic orices of oll products to reflect highere
itmport prices, which would coreate highee cost of Living. AT

resulit,  the retall pric of oll products remained constant  for

almost  thres yvears firom February 1974 to March 1277, 8 planned

incraass in oll reteall prices in early 1976 had to be callsd off

of a protest by labor unions against the high

rice and suagar.  For most of the tise during the period, the uss

of fuel 0il was subsidized by the government,  and an mda"t orvat

given to the use of fuel oil by EGAT to hold down the

price of elesctricity. Bven thougn no

plicit subsidy was glven
to  the wse of LPG and kerosens, the ditfersnoss betwesn  their

ratall  and eue-radinery (or iopo-t) pric L Mot

aof  the burden oreated by these subsidies was  borne by the
governmant  which  Ffimanced them by the revenue collected from

local 01l refineries as part of the royalty agresd upon in  the

@arly 197&,  the fund used by the government  in

In

compensating  the oil companies for selling the products  at
conetant  retail prices while buying tham at  higher su-refinsey
(o dmport)  prices amounted to 88-18% million baht psr  sonth.

the  retaill

Fimally, in March 1977 the government had o rai
prices of oil products to relieve its fiscal buerden, and  later
the slectricity price wes also raised in July 1977,

O the non-price energy policy, in October 1979 & new set of

=

quantitative restriction measures was adoptsd in place of the old




o
@

one. . The new mgasuwres aimed nobt only at the use of electricilv.

@il produacts

the public and private sectors were urged o cwb the use of

Government agenciss and

grterpris

goline and elsctricity by  18¥.  Thare was

restriction inposed on the operating howrs of btelevision stations

and  gas stations. Some afforts were madse to the tretsic

rnﬁum&timn in Bangkobk, and a publiclty campaign was launched to

romobe  bthe conoept of ensrgy oon

3

raly more on hydro-power in itse electricity gensration

The countey®s sour twmported oruds ol oand oil

producte ware diversified away from the Middle Fast and towards

China and other ASESNM countrid {Imctones

were active discussions and plans on how to reduce ths oil

dependance and te increase the wse of indigenous  anergy.
plans concerned the establishment of a national il company and a

ministry responsibls for the use of natural

Gulf of Thailand, the supension of local oll refining capacity.

arel the use of indigenous snergy by powse plante. Irn Junas 1978, =
- i h o !

numser of measures on oll conservation were propose

ware latesr adopted), e i hhe reduced uass of

oftice  and school houwrs, the olosing of

-

LTI We

yistration fess on

i the macroesconomic level, in 1975 as Thailand's suports

1 ined a resalt  of the world soonomic e

question  was how  to stimulate the esconomy  without  reviving

?
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intlation. The government expenditurs in that vear was incrzased

“ . bl it PR LU O P
v 25%,  partly  a

g

s
[ty

g result of the launching of  the ruoral

saploymant  oreation program in which & government fund was spanh

G sopse development pirosd

the purpo

creating  jobs duwing these drey  ssason. Thers weres further

recductions in taridd oand busine materials  and

N BOME a

tile products in order to control inflation. The suport ta

4]
=

eioce  was also out to promote dhe sxport as  the warld price
startad to fall. The fiscal policy, which was guits expansionary
in 19735, continued into 19746, Howsver, ths government oxpenditors

was  abruptly slowed down in October 1976 as  another political

turned into violenoe and foroced oha in the govarnmasnt,

The monetary policy was also expansionary from the second half of

Lrve

1274, and was designed o encowrages

ment arnd dmprove bhe

countery s financial structure in 1973 and 1976,

There wWersa soms woreying signs in - the kalance of  paynents
gituation as Thailand s international reserves started to fall in
1974, It was the +$irst time in history  that  the governmant

resortad to borrowing from foreign private banks. A compensatory

Himanoing  cradit was obtalined from the IMF to offset & short

in edport earnings in 1975,

Thare were theee factors whioh caussd  the governoment b

cadtious in thelr macroeconomic poliocy in 19277/78:0

of paymente deficit ovcurred thres years




Sl

in a vow from 1975 tao 1977,

ii)  There were also large governmant cash deficits in these

VERIE .,

iii) The prospect for dim 1n 1977/78 as oa RN E:S
drought  developed in  1277F  and anothar round of oil price
inor e was expected to recur in 1977,

s a result, the policy hiad been restrained to reduce  the
so-called “overspending” by the sconony and sevecral vestrictive
fisoal and monebtary oeasurss were introduaced in 1978, There were
impoet bans on 18 luwsury items, and tarifd calss wers ra 3T
41 lurury  impoarts.  The excise tax on gasclins  and  alcoholic

also raitsed.  Ths inores in tha and soms
the government to bod reverias by 2, whils
the government sxpendiiturs was inors & 1w T e
monet policy,  the of Thailand ralsed its loan rate and
put & limit on oredit for durable consumer goods and soms Lususy
1mpt tE. The exchanges rates between the baht and major foreion
Cmrraﬁc;eﬁ wEre made oore é$@xih}a tharm in the previows  poeiod
when the baht was completely tied with the US dollar. The law was
to allow the valus of the baht to be bhased on a ok
currencias, ard  there was the so-called "daily Lxing”  which
enablad the exchanges rate of the baht to froam day to  dav.
Although in practice the movements of wohangs  rate  were %
rather gmall, Tthe move howards more flexsibility ing blat é

&
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e monetary avthority was more willing to use the suohanges  rate
2% another macrosconomic policy dnstrumsnt in dosulating the
aoconamy from sxternal Jn<tu*h4ncwm, the most isportant of  which

was oll price increa

G.E Policy

Lions During the 19791982

After  a relatively quist vear of the world's oil  situation

i 1978, OFEC star ted te increase its oil peic

again in 1979,

and  the second oil orisis began. The posted price of th

i

Saudi

tight  orude  went up from $13 per barrel in January 1977 to  $24

e

per barrel in Movember 1979, %26 per barrel in January 198%, %2

S8

per barrel in May 1986, $3¢ per barrel in Sgptembar 193%, %32 per

barrel in December 1980, and reached the peak of 34 per parrel

i Ogtobes 1981, It was not until March 1983 that  the prioe

started to decline to %29 per barrsl. As in the first pil crisis,

3

the world' s oil supply was dizrupted dusir

the Crisis im

1979788, The revolution in Iran reduced its oil export and caused

it

ReCR

soma  shortages in the world market, although the impact of bl

shorttall was not  as widespread and serious as in  the first

‘
-
i
hos
i
z

Compared with the situation in 197

/74, the second oil
crisgis  in 1979/80 seemed to create more serious and long~lasting

adverase  impacts on the Thai economy. There are ssveral reasons

for this. For one thing, the second oil erisis was  immediately

followed by the world sconomic recession which lasted longesr and

..... T

-31
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wd T Al

wWas nore severe than any recsssion =ince the Grest Depression in

world brade deciined  andd Thaildand

the 19538 s, s oA

g for its exporis. This is

grperienced  lowsr  demand and pric

the 197374 commodity boom whioh

clearly in o

to Thailand® s international position duwing the first

crisia., Morsover, the stress and strain on bthe eoonomy om b

riging oil prices since 1973/74  already weaksned Thailand®s

Prohlens had

capability to cops with another oil ori
acoumulated in the form of incresasing dedicite in the balancs of

at, and higher foreign debbts inoureresd

paymants and governmant bu

by hoth public and private sectors. The historically  bigh

interest rate in the world's mejor financial csrlers in 19797848

only  aggravated Thailand® s debt situation.  On the local scsane,

the drought  in 1978 seriously reduced production of oo Mmoo

crops and restricted the available supply of the country’™s major
sport commoditiaes.
thuring the

Tt viarnmer s

A fEar as

pericd wsre than  in the past. ALl

governments, which we By military leaders, received

support from  oost major

titical partiess and power factions.

There ware some changes in bthe cabinst caussd by rivaley

golitical parties, but the changes wers pade in a more orderly
and predictable fashion. Nevertheless, the sesd of instabilitby
still remained an important cbstacle to any drastic esconomic

adjustment, particuwlarly in the area of oil pricing.



The governmente’ policy reactions to the second oil orisis

L.

ware sonswhat different From tho In

during thes first
snsrgy polioy,  the governments? adjustment of oil prices  in
responses o highsr oll prices were more swifd and  syvstematic.
Both  retall and sx-refinery prices in 1979 and the eariy part of
1988 were adjusted wuward within one month after the OFPEC price

The mechanisas and procedures of il prrice adjustosnt

angd more definite than bheforsa. In articular, a0
2l more detinite than bafor Inm particul ; in

extra-budgstary fund called "the il fund” was  sstablishe in

order o stabilize the retatl ot ail mhs by

il consumers when bthe prices were ralised and subsidizing tham

whan  the price

import prices  incrsassd.
The government ssemned to be better sguipped in planmning shead  on

il pricing becadss OPEC hed opesnly amnounced its intention to

1897943

@p price increases during

inlzTal ulu

Betwsen January 1979 and March 1988, the retail prices of

2il o products were adjusted upward such that all AJ)hldl @ on oil

ware  elinins

dy and the bwdsn of highs

on to oll consumers, while local oil refineries and  oil
companies were adeguately compensated without long delays. I the
revenue  collected into the oil fund was taken into account, the
gmvarnm@nt' revenue from oll products alse inoreased during this

Ay

par i ood.
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The political constraint on the il pricing policy was
clearly demonstratsd  In February 19890 when Prims Minoster

Friangsalk Chomanand was pressured to step down mainly as a result

of his decizion to substantially raise the el o
proviicts  across the board in responss to OPEC s prics  Inoreases
iy Movembse 1279 and January 1988, The nee goveroment  led by
General  FPrem Tinsulanon benbt to the political pressure by
adjusting  downward in March 1986 the retail pricss of  all il

i)

products,  excspt for gasoline. Since then till Janwary 1981, the

ant and the orl fund was wused bto

fimance rises in the ex-refinery prices as impord prices went up.

o

part of the psriod betwesn bthe middls of 19

For most

aubsldized and dissel oil

1983, berosenea, L5, and fusl oil wer

n

at & low rates. The prices of gasoline, on the

hamd,  were ralsed mainly through tax increasss,  and the gaps

thaivr prices and thoss of other products were widernsd.

The oprice distortion led to the adulteration of 0il products vt

the  desand substitution among different oil products. Tha  most

noticeable substitution was betwsen gasoline on the one hand  and

o

i

ke o

o

v on hhe other. In 1982/787 the price

=1 mil,

gitterence between premium gasolineg and regular gascolineg was  so

that therg was a significant shidft of consumption from the

to the latter,

The non-price measwes adophted during the second oil orisis

ware nore restrictive than those used during the first crisis. In

1275 television stations wers ordersd Lo hroadoasting
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il

pariod by tThrese hours  on wosk {1, arnd  enterbairment

gatablishments had to close by midnight. These restrictions were

at saving elsctricity. To improve the traffic congestion in

W
T

i meadd

Panghkok  and allowed  in

transport fusl, no parking

varal roads in the city. The highway speed limits were reduced

for both  cars and tracks I 19848 the opers

=t

rr
-

3

Long were reducsed, and at one tims they were ordered to close

e

=
-

T
-t

grn Sundavs.  All offices of the government and state sntsrprid
wers  also  ordered to cut thelr electricity consumption by 18,
Bt like din the first oil corisis, mosht of these oeaswwres
tobally  sorapped o relased once the o1l supply  and price
prrobhlems subsided. | Soms long run m@asues onoenergy oonassevation
wEre  mnors actively implemented during the second orisis than  in

Eia)
[

I

nast. Thess inolw aduoation amd  publicity

campalgns, on the conservation of il pr

1222 the registration fes of

ren  (Tat

rags  were made progesssive and based on the sngine sl b

i1

dizoourage the use of larges-engine cars.

Despite what seemed to be a more active snergy demand
marnagemsnt  policy, most of the efforts and resources in enargy

policy  went into the development of indigenous enrgy rasources

Aand the N

of  dmporited oil  supply security. Huges

(13 It is interesting to nobte that e v telewis

ey ath R

broadoasting is still prohibited daring 6.38 pome amd 8 pom, to

conserve slectricity.

i
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investments were made to transport and to wuss natwal  gas from

“the Guld of  Thailand and il from the north, 28 well as  to

i re

Tignite production.  Long-term oll puroh

e

wars successsfully mads with DBaudi  Srabia, Indonesia, Malavsia,

arnd China.

The macrogsconomic problems in Thailand during anst athar
gecand oll ocrisis were more varied and difficult than those

caused by the first orisis. s already mentionsd, the o211 probles

was followsd by the world sconomic the sharp rises of

interest rates, and exchangs ra Fluctuations, Thers %0

internal political prs wrae on bhe government Lo support orop

prices.  The

factors contributed to high dnflation, growing

trade and budget deficits, all of which mar it difficult for ths
govermment to decide on its policy resctions. The main thrust of

the monetary policy in 1979-1981 was to adjust to the rising

interesst rates abroard which tended to

-1

e caplital  oubtdlow,

The withholding ax on interesst paid on foreign loans

in orcder

exenpted, and the domsstic interest rates we
attract capital inflow and stem capital oulflow. The baht had to

fon )

be devalued in 1981 as 2 result of a capital $£light cau

increasing  strength of the U8 dollar, the rising U8 inter

rate, and Thailand™s own growing trade deficit.

After  successive yvears of budget deficits since 1979, the
gmwmrnm@ﬁt; fiscal poszition in 1979 hegan o reach & oritiocsal

point. HWhile there were sfforts to cut government spending by



L
ok e

getting limits on budget increases, there was also & pressure to
inoreass government sxpesndituwe and reduces taxes. Im  198%, for

adample, an increasse in official salaries, the rural job creation

ion resulted in a

program,  and  the orop price support opses

tial - rise in government | sqpenditure. Tax deductible

allowances wre ralsed to lighten the bueden of  high inflation,

thus resulting in bhelow-targst tax ravenues. “wpontt Daxes on somne

major w@xport crops were ceduced in order to promote exports whicoh

lTowsr priges in the world market. On ths  othsr hand,

the tax  revepus by introducing s

thers ware atbtemphs to incres

i
e

oy land transfer and by looreasing exaid antd  business

tax  rates. Lespite the increasing nesd o trim govarnment

spending, the budgst zxfi it in 1987 was doublied,.
, ding., the budget def i 1982 ceyabzl ed

The multiplicity of the problesms and policy  tradeofis
created duwring and after the sscond oil orisis  prompted the
govarmment to enploy more policy instrusmsnts than befors.  The

monetary and fiscal

1

i

vy
L

constantly preached but,

73
ot
-t
23
]
-
N
fif
it

>Ci_

because  of certain constraints, could not be prachticed to  the

1982,

full extent. As the oil prices started to remain stable in

wyennd o

the macroeconomic policy ohiective of coping with  eco

i greessive trade and budget deficits, arnd other short

Al with

Fun problems tended to dominate the objeactive on how to de

the snergy problem.



This s

Thailand’™ s energy demand managemsnt (EDM) pelicy. Dus to the very

Wwill Ffoous mairnly on the policy formulation of

significant impacts of the energy problem  since FTELTS, hhe

gnergy policy has always been in the

policies, particularly duwring the oil

AMONG SCORoni o

if"%.’?‘:iil‘i”ﬂ:} ey AT

L3

ot

other sronomic policy measuwres, EDM often received most attention

by the top level of the government, bacause of

2 its mmadi ate

impacts nlgl & j o poonomis variabless  and it political

implications. @& numbse of ministries, committ

tees, suboomnl hbees,

and  working groups  have  been  assigned  to study and malk e

recommandations on the EDM polioy The govarrmment major goats in

o 4,

restraining  =nergy  demand are clearly stated in the $fifth  and

current Yive-yvaear plan. They are to:

—raeduce energy consumption growth to 4.8% p.a.  during  the

178886 period

—radusre oll isport voluma by 2% p.a.

=1l ower ensrgy dependence on imported oll from 7854 in 1988 to

i 1986&.

p =]
™
U

e
e
Pt

The demand strategiess according to the plan are to  dmprove

afficiency, particularly in the transport and industrial

sectors,  and  to develop an =shergy pricing policy  which  would



the real ensrgy cost

tution. Moreovar, a

have besn

i

o bthe EDM

ol ar, energy pricing,

or incdusterial eprnergy

tignite pricing. I¥ the

an

snant on these studias

SIEr gy

govaernment in the last 14

actively  pursus

solve ths snergy problem.

Hoa v e, the degres  of

objectives in the EDM policy

o the wrgenoy of the snergy

the political climate, the fiscal

the type of aoonomic probleins

In

e

first oil crisis, Th

wWas caught

I
e

& short run impacts on

trade deticits. The economic

reduaing the the oost

impact on
balance of paym

supply of oil.

moambs e
comni i oned
policy,
imdustrial
conservatlon,

statemant

VEars

tha EDM poliocy and

seamned

problem raelative to

assoni
ailand,

AP ared by OFEC s
main objsctive of EDM and othe
energy

choicss

srtes deficits,

and  avoid wastedul inber

of studiss by fores

by the governmsnt to

the studies on the

energy audits,

snergy demand  forecast,

in the plan and the

be any indicetion &t all,

has been strongly committed

other policies in

govarnment oomml teent and

to vary over btims,

ot e

position of the government,

"'l'

ated with

like &ll other oil-import

.

Cre il price

r opolicies then was

SR LY . f L atidom,

had to be made anong

of liwvirng, ) mimimizing

ang (o) ensuring ade
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During  and after the second oil crisis, dl hough the short

rurn goals were still regarded as the most loportant in the EDM

policy,  some  long run goals ware also ba
enaergy efficiency and long run energy conservation, as reflescted

tpes of the acounulated

i the +ifth plan. Maverthels

impacts of the firet oil crisis and other asspociated problems,

more  short run goals came into the piocture.  The smost pronin

ot
~

ware  the reduction in the size of budget deficit {apecifical
the deticits of the oill fund), and ths revival of  bthe economy

during the worldwide sconomic recession.

ﬁi

the government was wnprepared for  thse  energy
problem, and because the problem itself was unpredictable, the

gneirygy policy, especially the EDM which was

regarded as the first
line against the snergy problem, was formelated on 2 eathers  ad
oo basis. The importance of snergy For bhe scOnomy  and  the

geriousnaess of  the problem pade it inevitable that

decisions on the EDM policy alwavs the cabinet lewvel.

Baelow of levael , all mattsrs concerning EDM ang other ensegy-
related issues wers normally considered by the National Fetiroleum

Folicy Committes, chailred by sibther the prime minisbtsr o8 a

deputy prime minister, arnd comprising of relevant ministers and

the  sscreltes waral of the MESDE.  Foromsg Lmportant

issues, the cabinegt would make decisions on policy

alternatives recomnsnded by the Committee. The Commit

I
hERYS

appoint o

d subcommittess or working groups to work out bthe debtail

0 E@#NErgy LsBUes conocerning oil pricing and other EDM  mesasures.
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Wag  p

comnmi thees

sneci fio

Featrol eum

subcommi Ltees,

Ministey
NESDE,

e s anl
iy

i the

-
3

Minitstry of

Ministr

Al though
suboommi ties,
mandates of
coprdination
the syvstem
diffarent
same policy
dafinits agen

and  maks e

Dossible
subcommi ¢
iesues.,

Folioy

af Industery,

the

policy

voof Communication,

ot

agencies

oy

commendations on
or oa peraanent basis,

cabinet

L i
wd T

that the cabinet may appoint  its  own special

tees, and  working growps to asbudy sams

Mat i

onal

The in  the

SO e ies Pr eI

the

Committes and most of special commit

and  worklng groups  on EDM matters

the Ministey of  Financs, the  NEA,

Mindistry of Commsros,. Other agencies less involved

foranul ation were the Ministry of Defencg, the

Agriculture  and  Agricultuwral  Coopersastives, the

and the Ministery of Forsign a&ffairs.

the duties and responsibilities of each commitlee

and  working  group were clearly  spascified, the

some could ovaerlap one another dus to the lack  of

and cooperation among various @ agenciss.  Moraover,

policy formulation in the energy area allowsd

angd conmittess Lo initiate and consider the

issues at bthe same bimes. Thare bresgm one

which was assigned to

snergy - lasuss, icuwlarly

thus perforning & statdd function

and the Mational Fetroleum Folicy Committes.



Ermsrgy pricing policy

to  influence

through taxes and
soms combinations of both mgens.

products  subject directly to the
lignitea,

ctricity, and

(RS, 2le
Al though the prices

traditional 2

husk, and bhagasse are

xeonable to believe that they

EFF which directly affects most
country. For ouwr purposs,  the
this ochapter

il products which foro o a large

However,  soOme man

the policy.

energy prices sither

charged by private firmg and by

subsidies imnposs

ergy products namns

maln

will be placed upon the pricing policy conoe

ig a policy ussd by a govarnonsnt

through & contero on those

@;D‘fﬁ:‘!’"i"'n"z'!f.'r'i‘i"!’t 2t NN =:

o on energy products or through

Im the Thai context, the ansegy

EFP o oare il products,
all mf which  are  comnmeroial
ot most nonconmerclal arnd

1y fuel wood, charcoal, paddy

not directly regulated by the policy, it is

are indirectly influsnced by the

of energy consumption in  the

@mphasis
2 g
bulk of the

country™s  ensargy

itions will e made on other

erergy products when they are considerasd relevant  to



6-2

g _Bringiple
The Fifth and cuwrrent economic and socizsl development  plan
is  so far the only government document which clearly expresses

the goals and principles of the EFF in Thailand. As mentisned in

the previous chapter, the plan regardes the as  a  demnand

widoh enables energQy

real cost to the soonomy in order to

o3
&
ot

reduce enargy consumption growth,

B oreduce o0l import volume  and  ensrgy  dependence  on
imported oil,

and o) avoid wasteful interfusl substitution.

i

All  these geals imply that snergy pricing should  lesd to
better energy efficiency by anergy conservation and by the

substitution of il by othsr BRSOy

marticularly

indigenous sources. As in the cas

of many other policies, whatb

hag actually implensnted in the EPFF and whatb

meaen planned o

arnd do Jdiffer.

mmants in most oil-importing countries have tried b
use oil pricing policy and other restrictive measures to

discouwrange euo

@ il conswnphion. The policy  which
r

domestic oil prices in order to reflect higher cost of imported




oil is very difficult to implement. There is an understandable

realuctance to lmpose hardship on low and middla inoo

.

ne popal ation

ing oll prices. In Thailand, the pricing of oil products

IoEmiteE

has becone such &

signitigant impact on the cost of living that one government was

in

mil products and electricity. In setting oil prices, thes

to brads off

govertment 18 caught in oa situsation i which it
among different conflicting policy abjectives, 2.8. a trade-off
petwessn an eguitable burden digteibution of higher ocost of living

on ovarious incoms groups and the saving of forsign exchangs

o imported oil. Conflicting policy objectives stem  from  the

oy

tact that there sre arguments both for and against kEesping otll

high.

The high-price peropor ~ioitg polioy

enzure that the ~@flent  dits

~

al  econoeic cost in order to promote snergy conservation  and

eftficiency, and foreign exchange savings. A premiuwn can be

over  and above  the  soonomic price of  oil vibver e
uncertainties in import oll supply exiet. Thig is to accslsrate

a ahatt away from oil and to avoid o reduce ths shoobk sffeots

byy

B

dden disgruptions in oil supply. (3il

aloo  encourage more dse of indi HAS BINEFGY e arnd @

in sxploration  and development of  local

| ST
el
FEEy

FESOUrTES . At the ex-retinery leval, high ol prices




refineries, Moraover, in

products,

financing more

O the other hand, theres
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Hewmesseme,

commerolal

will e

ot

e

might be batter

hence making these

eneray

£l 1o

&l

vdeforestation. Subseguently, 2

ting agriculturs and various g

&~

there is a pure economic Case

a situation whers there

the

Eme

and  wood are still common in o rueal

almost free I the et

BF e goods to the users. prices

il thera

ioul s

Fusmlas, 1o preeerduet

the

o

T o= of charooal pEobl em

LUSeR

covst o wiill be dnowread

form of environmantal, arngd  soil  problems

rural life, It
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to gnact a law which prevents forest destroction,

im ifFLfioult to

3,
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fumls more VG D W R
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whery the B essure of rowing population on Land is
; 3 :

great.

Thailand  the major considerations in sebthting goals  of

pricing, particularly oll pricing, ocan be listed as

B

To mimimize the general effects of indlation 3

mininize the inflationary effscts on the cost  of

living of poor peoples

To  enswe  short-run and long-run

SriErgy 3



gy To minimize  the

bhal of

ance

tareign szchange

#) To minimize the go

imize

f‘;

ramaining oil

To minimize the adver

soonoml o growbhos

T maintain o

the

in

industries

H.,. = (i

Thea

Consarvation, HENSCgY

substitation, can e as

]

adequalte  supply of  energy

revernue (@),
¥
comnpaetiti

(), governmant

lorng-run industerial

considerations on indlati

L growth (f), and

pricing which m:

imply

ErEEr gy

"""" Ome @nergy products.

fAs We may observe

importance of th COTEE

EN

to the wgency of the anergy

deficits
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spending

W

the government
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the  goverrnment, the government’s fiscal position, and the

arnal  balance  of the economy in monstary  and  trade  areas.

During  the ol orises, energy pricing by the  government  was

@ol more towards such short-run goals

au  inflation, short-

o soonomi e girawth and industrial compebtitivensss, than towards

torng-gun goals. During the sescond oil orisis, smore considerstion

was  given Lo ths position of the oil fund which had  acounulated

e

(LY

amy increasing deficlt since the fivst orisid At henn

ton use e tax revenue from gasoline in subsidizing obthsr oil

products,  thus leading to price i which  encouwaged

undesirable interfusl substitution. These price differences were

raduced in 1983 when the OFEC mil to declins., Elveam

i

then  reductions of the retail pric

delaved in  order for
the goversanent  to tuwrn the oll fued deficit  ints & sizab

LT L LEE It was duwring July 1979 and March 1988 that oil prices

subistantially adjusted to fully reflect higher import ocoste

and to promote energy conservation. A we have observed, this

doe at oa high political cost.

e determining  the domestic prices of oil products,  the

=Rl e et - e ices o

witim& based  were impord
Hrioes, While the ex-refingry prices were directly related to

in Bingapore, the ratall prices were made

different from the o.i.f. and sx-refinery prices by &

subsidies  and  the oil fund contribution or compensation. Thiw
teveleg and the structure of oil retail prices have besn depsndent

wpon not o only thelr forsign-srohange cos

ot also the  dimpacts



of bthelr prices on the sconoiby. Eiectricity, on the othser hand,

fras bheen priced more on bths of the long run marginal oo

of powsr generation. (1) However, its pricing i1l subject

to a political congtraint, and no peak-load pricing Droen

introducsd.  Natwal gas prices paid by EGAT and a cement company

have been based on the doport pricse of

O A ) Thiasrs iE HES W]

avallable information on how lignite has been priced.

The government imposes

because 1t regards them to o the livelitood of the

£

£y Though it is whaethser this price control is
desiranle, one carnot deny that for political and

g

UL

O, soma of wihich are noted above, thes o

have some influsnoes

toemestic oil prices.

;
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Fu-erafinery Frice = FoOJH. Ev-refinery Frice in Singapore -+

:

ok Transport Comt -+

Sinmgapore

Insurance Cost + Losses (3,354 of c.i.f.

Banghkolk Frioe]

Gfter  the world oil price began to rise very sharply at the
erd  of 1973, transpordt and inswrance costs, incluwding losses,

wars taken oult of the foroula. Since thaen the sx-refinery price

i Thailand has been tisad with the Singaporesn f.o.b. ex-ratinery

price {(or posting prioce), though the pric still differ slightly

for sons oroduacts., Thailand's ex-refinery prices are now s

on Lhe average of the posting il orefineries

of ®iM ma

-

z0,  Mabkil, British Petrolsum, Daltex and  Singapore
Ferining  Dorporation? in Bingapors. Because Singeapore is  tha .
biggest refining center in the region and is ifikely to have the

sconomies of scale whioch ensure efficiency, such a price setting

formula should force local refineriss to bs as efficient as

in Singsa . One inte

suting issus is whether this method of
gi-ratinery price determination is appropriats. Diftferent

ronditions in the two countries, e.g. the price of imported crude

oil o o0il demand patterns, refinery vield patterns, and domsshtic
cost components in refineries, may require differences in btheir

@ax-—rafinery  prioss

It has been observed that an  incentive
provided to Thailand s local refineries for producing fuel oil is

h I

relatively greater than for diesel oils;  and this contributed to

in diesel il in the past and will lead to fuel oil

surpiuses  in the Ffuture when lignite and natuwral gas  wWwill

A




&1

substitute o much of  fusl oill Liged in sisctrici i
gensration. (1) Price differentials  among  different provucts

as well ag among different refingries nesd to be considered by

taking into account various cost and demend differe

’

Taxes and oil +fung @

Baefore the First oll orisis, taxes  were  bhe  bigo

camponant  which was added to thse e

~rafinery prices of  all  oil

prroduete. ALl taxes as paroentags

of er- Fefinery prices i

from over 1Y for gasolineg and LPE to

Table &.2) After December

government tried to reduce the ail in order to

soften  the imnpact of isport oric foatail

prices renained stable from December 1975 to arch 1977, ancl the

relative  tax shares resched the lowsost zol ine ang

i) duwing that period. These sharss pilocked up gradusliy

wntil sarly 1984 when the political suE whioh

in the government pushed them down again. As of May 1984,  fuesl

oil  and LPE wers subject to only minimal taxes, while the

shares on gasoline, diesel oil, and kerosens wers slightly 1owsr

than those in sarly 19735,

(1) See Thail

report, May 1”&w RR. Fé-TE.,

o
g
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Oit ie one of the very few comnodities which B ing

subshtantial tax revenus to ths govermmant. The exciss tax

from oil products is in fact the largest among various types  of

axclisg  tax. As & p@raenﬁagé of total tax revenue,
from oil excise Lax %%;mwd to be direchly related te oil price
increasas after 1974. It went down from 7.2% in 1974 to &.6% and
6.535 i 1978 and 1976 respectively when domsstic oll prices
ranained constant: then it climbed wup to 8.4% and 12.9% in 1979
ad 1988 respectively when oll prices were substantially raissd.
The percentage went down again to about LEY in 198119827 when the

tax rates on oll groducts were reduced to prevent the retail

Tabls &£.23) The ravenus

simg at high rate
e ail products follows a  similar  pattern,

reaching  the

level of about 1Y of total

rEvenus In
L9758 ad 1976, The revenus from hoth taves as a percentage of

total tad revenus ras

ched ite peal abt 167 in 1988, Thiz sesms Lo
imply  that high domestic ol prices in 1980 was caused not only
by the OFEC's action but also by  the government’s actian,
intentional o not, of shifting (itg tay  base towards il

products., Howsver, the

¥
i
s
>

share fell in 1982 to 12¥, which,

thouoh lower than in 1988, was still Migher than in the 1978 s

-

W e

on oil products are indirect  taxes mo
of  the oil tax burden would fall on oil fina! users “And libke

aother indirect btax

the oil taxss tend to be regressiv T

creating relatively larger burden on hhe poor than on the wich.

But since the govermment teaxes the btyvpes of oil product vimerl

LAY

o



mainly by the rich (e.qg. gazoline) at higher rates than those

aivid

wsed mostly by the poor (e.g. keross @mil), the degres

of tas should be reducsd or sven reversed.,

Apart {from the oll taxes

mentioned above, therse Is  anobther
tyvpe of government levy called the oil fund. This fund was s=at
wp in 1974 when the government collsctecd the oil company’s
windfall profit arising from higher retail prices of the "old

Lo e 4 i

o1l stock. Imy 1975 ths governmant beg

arr Lo
il Fund Ffroan oil users by adding it as anothsr component of the
retail price. The componsant is & positive levy svery time The

govarnmant raises the controllsd retall prioe arnd b owill b

L)

recducsd when gd-refinery prices are ralsed, as a result of highse

constant.

@il import prices, in grder tao k

For herosens, fuel il and LFPE, the retall prices and taxes have

brevan £

at such low leve

,
ot
I
g
m
5

il furid often

abtive, 1.&. subsidies are given by drawing from the oil fund,
wntil there is anobther round of retall oprics adjustments. It is

anly  for gasaling  that the oill fund remains positive all  the

Takile 6.3 Fron 1975 ta 1977 and fvon

]

1979 to

1981, pavments were drawn from the oil fund to subsidize the

pric of Fusl o oll and

wead by EGAT to

prics of electricity. Thesse subsidies, the rabes of which were



guite high (1), were one of the main ceauses of a large deficit in

the oil fund. It was estimated that the oil fungd deficit

amourtted Lo 2,680 million baht at the end of 1988, To the axtent

that electricity 1s wsed mainly by peopls in big citie

particularly Bangkok, these large subsidies would benesfit  only

of the rural sesctor,

city dwallers, parhaps at the supen

1ing the distribubtion of oil tax burden.

raising oil

e may question the government’s strat
pwrices by alseo including the oil fund in retall prices. This
Yooy

strategy means  that the new price levels will have to e high

enocugh so that the oil Ffund can  be adijwsted downwaeds Lo

i

stabilize domestic prices when imported il dis  gebtiing  mors

S

ral s domsstic prices

S VE. A alternative strategy is Lo

o time  import prices  move upwards. Theredors, prige

agiustment will be more frequent and the average prices over time

lowsr than in the first strategy. The guestion is whether

may b

Ore ategy will have a greatse impact on inflation  than

the other. The answor af price speculabtion

acouracy with which all actors in the sconomy (inolading

in import prices.

the price paild by EGAT fo fusl  oll

(13 I 1979, for

wat  1.98 baht/litre while the market price was Z.8é&6 bhaht/litre.

The subsidy  amounted to 1L28 baht/litre or nearly 5870 of  the

market price.



e worth -

o
e

Whern the taxes and the oil fund are combinsd, i

noting  that o0il subsidies by the governmant become widespres

guring  and aftter the second oil mrigia; During the micddie of
lwvw and  March  1987%,  all oil products sxdoppt gasoline ware
subsidized for most of the time through compensation paid out of
the oil fund Gl.e. negative oil Furd) whdoch mors than

.

tanes., It was not until April 1983 as G

-
u

k=

il

import prioss

started to declineg when the government began to remove  subsidies

opesene, diesel oil, and fuel oil. 6as of May 1984, the only

@il product which was subsidized was LPG.

Markeating margin

The  marka sed to ing

Ling margin 18 suppos

dransport cost, cther marketing costs, and il

riyd L, I+ the margin is btoo low, ©Dhe profifts will bhe sousczsd
P 2 "t

L

and  supply  problems  may emerged in the fors of  lower  ioport

’

sUEpnly., foewer gas stations, ol adulteration, and black marbebs

On the other hand, if the margin is too high, oil

@arn sxcessive profits, The governmsnt, cheredors,

- .
[ R

with the guestion as to what ths marketing margin should be. S50

far, there 1is no government ag

i

ey which has b igned  to

study  this guestion on & continuous basis. Im practice, ths

is based on the o

intornstion oocasionally

oil conpanies, with no indespendent ressarch to check ite accuracy

s

armd reliability. This dos not mean wh

iy

b the margin allowssd by

the governmaEnt has been sxcessive. On the contrary, the margin
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for premium gasoline actually deciinad during the 19273-May 1984
period, and the margins for other products increéaad slightly.
(Sea Table &.4) While the actual o0il marketing costs are likely
to have inoreased significantly during the period, the‘ small
increases in the margin would sgueere the profits earne& by oil

tradere and dealers.

The EFF will be analysed and evaluated by examining the
effects of the policy on the demand for various important energy
progucts, as well as on the demand substitution among them. We
saw the estimation éf income and price elasticities based on the
average annual changes in income, price and ensrgy demand, ag
shown  1in Table 3.2 of Chapter 3. weicmmmanted there that these
results can be misleading because we obtainad positive demand
responses to price changes for several products in different
pariods. Recognizing the defect of the simple and Etrﬁightfdwward
calculation, the regression astimates of energy demand are made
using real income and real prices as explanatory variagles. The
details of the estimates are shown in Appendix 1. Most of the
equations run for the 1978-1973 period are not statistically
accaptable because they have too few observatians; but the
gstimates are made simply for the pUrpose of comparing the period
befére the First oil crisis (i97®w1973) and the period after

(1974-1982) .



Table 6.5 presents the regression estimates of hoth income
and price elasticities for both periods of dif%ereht types of
BNergy. During 1974 and 1782, income elasticities for all types
of energy were found‘tb be close to or greater than unity, and
théy ware all lower than those estimated for the period before
the first oil crisis. This implies that while energy demand was
in  general rather responsive to income changes, it become less
incomg-alastic a%tér the first oil crisis. One explanation for
smal ler income élaaticitie§ is that after the crisis oil

consumars become more aware of energy conservation and tried to

use energy more efficiently as income increased.

The price elasticity estimates of most ensrgy products
during 1974 and 1982 show that their demand was price-inelastic.
This should indicateithat the use of energy during the period was
at a necesﬁity level, and any increases in energy prices could
bring about only améll reductions in ensrgy use. Mareuver; the
adjuetment of ensrgy consumption in response to price increases
would have & long time lags, as it generally involves changes in
lifestyle, and considerable amounts of investment in energy-

consuming machines and equipment.

wamining  the types of energy consumed in Thailand over the
19711982 pariod in Table &.4, we can observe that there was a
shift away from oil towards electricity, natural gas and lignite.
The share of 0il in total energy demand declined from over 86Y in

the early 1978°cs to  just over 78% in 1988, and went down
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substantially to &8% in 1982 as natural gas from the Gulf of
Thailand began to replace fusl oil in some power plants. This
was causad not only by il shortages during the oil crises, but
also by the growth rates of oil price which were much higher than
those of other energy products. As shown in Table 3.1 during the
period the average real price of petroleum products increassd by
14% per year, while those of electricity and lignite went up by

-

84  and 9% per yaar respectively. As noted in Chapter 3, the

1,

sharp price increases of 0il during the crises brought about
pronmunced aubstituﬁion effect between oil and eslectricity,
lignite, and non-commercial energy. At an aggregaté level, the
figuwres indicate that the EFF, tagether with o0il supply shortages
auring the crises has encowraged the substitution of oil by other
enaergy products, most of which are indigenous. It also has
helped in moderating the growth.of total energy demand, which was
3.09%~4% per vear during the crises, compared with over 16X per

year in other years. (See Table 3.1)

If the annual consumption of oil products ie considered, we
can‘ cbserve in Table 6.7 that the demand for oil declined by &
tew percentage points in 1?74, 19gd, 1981 and 1982. It ie clear
that these reductions were caused to some degree by sharp rises
in the retail prices of il products, particularly in 1974  and
19284 when thg average price was raised by 5S4% and 487
respechtively. (Bee Tabhle &6.8) During 1975 and 1979 when the
retail prices went up by relatively low ratee: oil  consumption

tended to increase. In 19873 theke was a &4 reduction in the



average retail price of oil products, which caused il demand to
increase by 17%. Of couwse, there were other factors which
affected changes 1in 0il consumption. Az mentioned earlier,
during the crisis years of 1974 and 1983, the oil shortaoes due

to OPEC s actions, also constrained oil demand. In 1981‘and 1932
the introduction of local natural gas into the country™s  energy
picture contributed to the lower demand for #uel oil. The 1988

ecornanic  recession which slowed down most industrial activities

brought about further reduction in the use of fuel oil.

We can  also look at changes which took place in terms  Of
demand elasticities, consumption and prices of individual il
products, as  shown in Tables &.5, A&.7, 6.8 and &.9. The
elasticity estimates indicate that gasoline was the most price-
and income-elastic oil prodact. Its demand growth declined
sharply in 1974, 1979 and 1989 in response to large increases in
ite retail price. Gasoline consumption agtually declined in 1988
-198%, as the price gap between gasoline and LFG widened, causing
substantial substitution of LPE for gasoling in  gasoline-engine
cars, vans, and small trucks, notably in Banghkolk taxis and mini-
buses. This interfusl substitution is confirmed by our estimate
af LFG-gasoline cross price elasticity of 1.32 which was found to
be rather statistically significant. It should be noted that
before 1974 LPSE was omore expensive than gasoline in terms of
retail price per h@af value, but the trend has been incressingly

reversed since the first o0il crisis. (See Table 3.35)




Far die%&l @gil, its price elasticity estimate of ~@.243
shows that it ié rather price-ineslastic. Nevertheless, its pirice
percentage changes, which were higher than those of gasoline
during the oil corises, were significant enough to bring out
reductions  in consumption in 1974, 1988 and 1981, There are
reasons to belisve that diesel oil consumption was most sensitive
to supply shortages. First of all, in terms of heat content,
diesel o0il was the most important oil product, accounting Ffor
one-third to 46% of total oil consumption. Secondly, its use was
spread all over the country in trucks and Ffishing boats. fana
lastly, local refineries couwld not satify its domestic demand,
and the balance had to be imported in its refined Fform. Thess
factors should cause the impact of supply disruption on the use
of  diesel oil to be more significant tham in the case of other
oil products. It is believed that diesel 0il has been used to
substitute Ffor gaseline in road transport, though we cannot
detect the substitution by ow statistical method.

LFE, fuel oil and kerosens ware the oil pr&dumtg whose
pricves have been held down by the government in order to lessen
the impact of oil price incresses on the gensral cest of living
and income distribution. The three products were beliesved to be
vital to the 1iye1ihmmd of  low- and middle-income papulation

hecause 3

a) LPFGE has been used increasingly as cooking gas i  most

urban and some ruwral householdss
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By fuel oil was consumed mainly in manufacturing industries
and slectiricity generations
and <) kerosene was one of the major fuels for lighting in rural

ArEa5H .

Im the cass of LRPG, the retail price was kept constant until
1977, and though the price was allowed to rise afterwards, its

consumption grew consistently and substantially at over 184 per

YEear. Its share in total oil consumption rose from 14 in  the
sarly 1978"s to almost % in 19835, Most of the ingreases  were

due to the fact that its use in passenger cars expanded rapidly,
replacing  the much more sxpensive gasoline. In 1983 the
government decided to discowage the wuse of LFGE in cars by
stopping subsidizing  the use of LPE for purposes  other than
cooking. This, in effect, was a two-tier pricing svstem which
incurred higher administrative cost borne by the government. The
increase in LPGE consumption was also the result of more use in
housshold and commercial coocking  in place of fuslwood and

charcoal  which becamg more edpensive and less oonvenient for

CONSBUMar .

The elasticity mstimateg o tﬁat fual 0il was also  as
price- and income-elastic as gasoline, with ite price elasticity
af ~@3.4838 and its income elasticity of 1,217 during 1974 and
1982, This was because fuel oll could pmtentialiy be substituted

by & wide variety of energy products, notably bagasse, radody
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husk, ligrite, electricity and natural gas. 6nd the high income

elasticity of manuwfactured products and slectricity would also
maks the demand for fuel oil rather income-elasztic. There was a

slight decline in fusl cil consumption in 1974 and 1979 due to a
sharp rise in its price and a supply shortage. The Z7% reduction
of its use in 1982 was caused by its substitution by natw sl gas
in power genelation and a 1ull in most manufactwing activities.
The share of fuel il in total oil demand started to fall +from
about  one-third to 3% in 1982, and it is sxpected te decline
further as more natural gas will become available in the future.

. y o

Earosene consumption fluctuated widely from year to yvear, as

its retail price was always kept at low levels to ease the burden
on the rural poor. However, because its property is close to

23

.

that of gasolineg, the increasing price dizparity bestween the two

products  tended to encowrage the adulteration of gasoline and

diesel oil by mixing kerossne in these products. This type of
interfuel substitution can perhaps axplain  fluctuations in

kearosene consumption, though this is not positively contirmed by

our statistical analysis.



TABLE 6.1l: Retail Price Structure of 0il Products
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TABLE 6.1 (Continued)
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AVZZABE RETAIL PRICE STRUCTURE FOR IMFORTED PETROLELN FRIZUCTS

PRENIUN SHSBLINE REGILAT BASOLINE
YERR ¢ IXPORT TRYES  RRRKETING  OIL RETAIL 3 IHPCRT TAES WAMETING  OIL RETAIL 0 MMFORT  TMIES  SRETING !
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1533 0 ARE LOBET 03018 (0.40810  RIE ¢ LIEST O.G0H0 0 MO L0 00610 1.8Ie7 i e
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.NOTE: The 1985 figures cover the period from January 1, 1985 to August 6, 1985.
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TABLE 6.2: Tawes and Oil Fund Percentages of Ex-Refinery Prices for Locally Refined 2roduc:s

Pramium Gasoline Kerosena High Speed Diesel 0Oil Fuel Oil 600 . L.P.G.
Taxes Oil Fund | Taxes + Taxes {0il Fund| Taxes + Taxes | 0il Fund{Taxes + Taxes 10il Fund | Taxes + | mayes 101l Fund
0il Fund 0il Fund ’ 0il Fund 0il Fund
1 npril 7 L 139.34 - 139.34 61.46 - 61.46 30.24 - 30.24 - - - 100.14 -
4 July 73 106.04 - 106.04 52.28 - 52.28 25.27 - 25.21 - - - 65.73 -
14 Nov. 73 108.97 - 108.97 39.09 - 39.09 19.40 - 18.40 - - - 65.73 -
12 Dec. 73 139.92 - 139.92 39.09 - 39.09 39.77 - 39.77 9.70 - .70 65.73 -
27 Feb. 74 91.39 - 91.39 27.03 - 27.03 25.35 - 25.55 4.98 - 4.98 65.73 -
10 Dec. 75 47.27 -6.55 40.72 0.25 6.56 6.81 - 16.41 ] -9.02 7.39 0.06 -7.36 ~7.30 5.87 -
15 March 77 1 60.34 - 60.34 15.72 - 15.72 15.93 - 15.93 0.06 - 0.06 5.87 -
9  March 78 83.69 5.15 88.84 11.41 - o 11.41 311.55 - 11.55 10.60 -5.27 5.33 5.85 -
31 Jan. 79 ©. 77.09 20.14 97.23 10.93 7.78 18.71 11.18 ) 12.22 23.4¢0 0.06 5.40 5.1% 8.35 -
1 May 79 ; 73.56 -8.49 65.07 ~-9.50 | ~16.03 -6.53 5.83 | ~11.42 ~1.53 0.05 ~12.38 ~12.34 5.00 | -38.30
14 July 79 87.07 11.16 98.23 21.73 1 11,17 32,90 21.56{ 11.00 32.56 0.04 10.53 10.87 7.87 13.39
10 Feb. 80 83.72 7.93 91.65 20.70 1 7.86 28.56 23.81 1 24.77 48.58 0.03 9.02 9.05 7.37 13.12 .49
19 March 80 83.72 7.93 91.65 7.97 - 7.97 21.06 9.87 30,93 0.03 9.02 9.05 - - .
23 May 80 79.89 3.00 82.89 7.27 -8.77 -1.50 19.68 2.4S . 22,17 .03 4.77 4,80 -9.11 1
2 Dec. 81 ; 72.98 -5.91 67.07 6.85 | -13.98 -7.13 18.15 { =5.75 12.40 - ~12.04 ~12.04 ~0.97 ~13 26 .23
21 Jan. 81 73.06 31.78 104.84 6.93 -6.,70 0.23 18.18 9,78 27.96 0.95 9.93 10.91 0.01 ~B.74 .73
5  Feh., 81 69,09 24.62 93.71 6.33 {~14.6% ~B.36 16,99 2.60 19.59 0.02 -1.81 -1.79 - ~10.32 .32
2 Dec. 81 70.93 28.96 | 95.8% 5.92 {-20.36 ~id.44 15.4% ~5.42 5.07 ¢.¢2 -2.74 -2.72 - ~14.38 .98 ¢
1 Aug., 82 75.7% 37.81 113,60 6€.12 1 -17.53 ~11.51 16.13 | ~2.76 13.29 0.03 3,4% 3.52 - -6.78 .78
29 March 83 76.04 23.53 99.57 6.32 §-17.63 -11.51 15,22 ~8.37 6.85 0.02 -5, (% -5.03 - ~G.7 .78
20 Oct., 83 83.90 36.30 120.20 7.1% 1.49 8.64 1. 1B.94 13.91 32.85 0.02 3. 3.83 - ~-4.27 7
1 Dec. B3 95.39 13.42 1103.81 17.66 1 -8.64 .42 20.47 6.53 27.00 G.0% 3 3.83 5,10 1 ~10.27
11 HMay 84 93.39 13,42 103.81 17,66 ~-8,64 9.02 20,47 6.53 27.00 0.02 3.83 6.16G ~9.54
& H
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TABLE 62§ : Q0il Tax Revenue As Percentage of Total Tax Revenue

e o e e i e e s e A S e = e . i it T i S s . o o A M S e e e e o ot e T . S T S e S ot o e S . e S S S o . o 42 . o o e S0

0il Excise Tax Revenue  0il Import Tax Reven Revenue from 0il Excise and
Import Taxes

o e o e e et A o o e . e e A e ey S T bl e o S T T T o S . o e T . o o7 W ot St S o e " T — o . T . o S e e v A P o e o . . o

1970 6.2 3.2 9.4
1971 8.1 1.8 9.9
1972 7.4 1.5 8.9
1973 7.0 1.4 8.4
1974 7.2 1.5 8.7
1975 6.5 1.1 7.6
1976 6.3 1.3 7.6
1977 6.7 1.3 8.0
1978 6.3 1.9 8.2
1979 8.4 . 2.4 -10.8
1980 12.9 3.4 16.3
1981 10.5 2.3 12.8
1982 10.9 1.1 12.0
1983 9.43 n.a. n.a
SOURCE : 1. Budget Bureau, Ministry of Finance

2. Quarterly Bulletin, Bank of Thailand, 1 March 1984
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TABLE &.4 : Marketing Margin of il Products

(Unit : Bahy/litre)

dpril I, Bec. 17 Dec. 13 March 15, Jan. 3, 1979-  July 14, 1979-  Feb. 10, 1980- Harch 1%, 1980-

1878 1973 1974 1877 July 13, 1979 fFeb. 2, 1980 March 1§, 1980 May 11, 1984
Presium Gasoline  0.5435 0.5487 0.4340 0.3%86 .5958 0.445% 0.5097 0.5057
ferosene 0.13584 0.32  0.2835 0.2544 0.322% 0.37% 0.3951 0.39s4
- High Speed Diesel 0.2028 0.2929 0.2630 0.2842 0.2880 0.3357 0.4014 0.4014
Fuel 0il {600} - - 0.0%2¢ 0.0777 0.0769 0.1006 0.09:4 0.0%54
LPG {baht/kg.) - - - - 1.5845 1.7120 1.8266 1.82¢6




TABLE 6.5 Regression Estimates of Income and Price Elasticities of Energy Demand
(Log — Linear kgquation)
Income Elasticities Price Elasticities
1970-1973 1974-1982 1870-1973 1974-1982
1. Total Commercial Energy 3.994 1.014 1.217 -0:304
j? . {0.868) (8.296) (0.347) (-3.209)
2. Electricity
2.1 Electricity (Hydro) 4.667 0.737 1.902 '~-0.900
- ) (3.161) - {0.898) {2.754) (-1.260)
2.2 Electricity (General) 4.112 1.656 0.663 -0.148
' (1.134) (32.097) {(0.3981) (—-3.292)
3. Non:?lectric energy 4.452 1.087 1.775 -0.275
o (1.028) (5.472) (0.439) {(-1.899)
3.1 Petroleum Products 4.091 1.074 1.288 -0.314
! (0.889) {(5.114) {(0.317) (-2.104)
- LPG 4.447 2.047 1.153 0.242
; {1.755) (6.449) (0.545) (0.542)
- Gasoline 2.869 1.227 : 0.778 -0.560
. ’ (1.400) {(5.504) {0.351) (-3.762)
~ Kerosene -0.854 0.847 ~-2.360 0.142
(-0.137) (2.8685) (-0.588) (0.428)
- Diesel 0il 3.313 0.985 1.644 -0.243
. (1.473) {(4.332) (0.692) {(-1.623)
-~ Fuel 0il 1.382 1.217%7 -2.216 ~-0.458
(41.917) (3.287) (-70.424) {(-1.718)
3.2 Coal -1.513 2.571 -2.0867 -0.364
(-1.984) (3.553) {(—-1.495) (-0.843)
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TABLE 6.5 Percentage Breakdowr. of Total Energy Demand, 1971-198Z.

Year 0il Electricity Lignite and Coal Natural Gas
1971 83.30 14.36 2.35 0.00
1972 85.76 12.50 1.74 0.00
1973 85.81 12.67 1.52 0.00
1974 82.10 15.55 2.35 0.00
1975 79.97 17.81 2.22 0.00
1976 79.17 18.54 2.28 0.00
1977 81.79 16.31 1.90 0.00
1978 83.31 14.38 2.31 0.00
1979 74.94 22.13 2.92 0.00
1980 73.14 24.03 2.84 0.00
1981 68.37 27.30 2.88 1.45
1982 59.10 28.60 2.23 7.18
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TABLE 4.7 - Annual Percentage Change of oil Consumption, 1971 - 1983

e e > et v £t 4 e e 2 e it i g 2 e e 2 A e 0 8% o o e o S S B A e S O e 2 4 T o B e ek b A e S o 8 = b £ P T i S 2ot S T i e W e o o e b o 2

Gasoline
Biesel oil
LPG
Lerosene
Fuel oil

1972 1973

-0.5 18.33
5.05 13.5%
31.41 17.72
40,50 -22.25
26.36 15.06
16.26 13.1%

1974 1975 1976 1977 1979 1980 1921 1952 1983
7.08 9.6 IL3 119 5.71 0.7 265 7.3 -4.09 7.25
417 287 1.08 8.97 7.46 12.34 7.3 -3.93 0.1 17.10
e .75 1477 9.3 13.5% 18.61 0.7 30.97 26.55 4455
1538 -14.28 4275 3.2 -5.78 2072 -7.04 30.10 0.91  30.60
2.4 441 1014 2046 12.20 -0.21 0.85 2.52 2663 1.3
-2.69 350 12.91  11.08 8.2l 5.9 113 -1.08 905 16.55
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TABLE 6.8 . Annual Average Retail Prices of Gil Products in Thailand, 1971-19§3

- (Cnit : baht/litre)

pii Product 1971 1972 1973 1974 1975 197 1977 1978 1979 1980 i9g1 1982 1983
Premium Gasoline 2.100 2100 2.265  3.525  3.620  3.620  4.10F  4.833 6604 9387 11,512 13.350 12.597
: {0y (.00} {55.42} ({2.79 boo{-4.63)

70} {0y {13.29) (17.%7) (36.50) ({42.18) {(26.90) {-12.91

piesel 0il 0.980  0.380  1.073  2.216  2.330 2330 2.578  2.640  3.86%  6.189  7.343 '?.399 - 7.080
{0y {9.49) {106.52} {5.14) {0} (10.ed4} (2.40} (46.55) {(53.96} (1B.£5) {0.64) ({-4.47}

LPG {baht/kg.} 4.000 4.000 4.000 4.000 4.000 4.000 4.722 4900 6.366 8730 9.360  9.460  9.460
oy oy {er {0 (mosy (3.7 (292 (3.3 (R22) {Lerl (0)

Fuel sil n.a. na. 1450 1490 1490 1430 1626 L.egD  2.320  3.532, 4423 4.470  4.180
{0} {0} {0y {5.13)  (2.09) {39.76) (52.24) (25.23) (1.0} {-6.4%)

ferosene 1340 1.340 2 2410 2410 3381 2.680 4000 5.577  4.097  5.120  5.120
| ) (0 (59.46) 7.50)

{-20.26) (49.25) {44.43} (-7.

Weighted Average of all ~ na.  ma.  1.323 2,035 2057 2104  2.37%  2.517  3.545  5.251 4.3 6745 £.330
Bil Products {33.82) {110} {2.28) ({(12.93) {5.93} (30.84) (48.12) (20.64} (6.47) {-5.15)

NOTE . Figures in parentheses are amnual percentage changes.
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TABLE 4.9 : Percentage Breakdown of Demand for oil Products, 1970-83

1970 1971 1872 1973 1974 1875
fasoline 16.86 1806  15.32 16.23 17.8  i5.94
Diesel Dil 4341  41.02  37.09  37.23  Je.66  34.38
LP6 1.14 .80 1.13 1.1%8 1.35 .58
ferosene 2.53 3.00 3.63 2.4 2.9 2.45
Fuel 0il 2907 29.8% 32,50 33.65 3315 33.44
Total 160 108 180 160 100 160

1976 1977 1978 197% 1980 1981 1982 1983
18.55 187 1827 17.37 121 16.0s 1993 15.53
35.44 3493 34.6%  36.77 3447 3548 36.B6 3.9

1.él 1.58 1.66 1.86 2.07 2.75 3.82 4.72

3.1 2.7 2.33 2.67 2.51 3.36 3.6 4.02
J2.62  35.37 3668 3454 0.4 k.52 w4 N6

100 100 100 100 100 100 100 100




This chapter describes ard hrietly evaluates tha

g of incentive policies and programs which have been

amand management in Theiland. fBe Far o as the non-

to promobte  snergy conservation aind frael
substitution are concernaed, Thailand is & late starter conpared

countries. These measuires were introduced in the

with 1ndus

ot as varisd and

and bthey &

country  only in
conprehensive  as in those used 1In industrial  countries. There

At ve stires wWwhich  will

be desoribed here, namely, the zronual car tax,  the low-intersst

4.

Toan programs, and the tari+d reduction s .

o
oo

ciopy of oan annual tax one all i ac

vehicles was based only on their wsights, and the taw rates,

¥

though progressive, were relatively low comparen with

and the import tariff rates of vehicles. Im 1281, the Car Act of

a3
id

onwards the

1979 was revi in such 2 way that from January 198
anmnual  tax on private passenger cars {(capable of carrving not

the sizes of thair

more than 7 persons
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Table 7.1 : Annual Tax on Passenger Cars Based on Car Weight and Engine Size
Car Weight Corresponding Tax based Tax based Percentage
(Kg.) engine size {(cc.) on car weight on engine size increase in tax
’ {baht) )
800-900 1,000-1,300 1,100-1,300 . 900-1,350  -18-9
950-1,000 1,600-1,800 1,400-1,500 1,800-2,100 12.5-17
1,100-1,500 2,000~-2,800 1,900-3,500 ' 2,900-6,100 53-118

e e S s e o o —— A S T St " S . T i S T M e S o S e A L o e D ot Gk U i S ot S . . o AR . A o e e Yo T e o . e b i e i Y, e e s e

Source ! The amounts are estimated from the tax rates in the car Act of 1979,
and the revised Car Act of 1981. The rates based on the car weight
are 1 baht/kg. for the first 500 kg., 2 baht/kg. for the next 500 kg.
and 4 baht/kg. for the weight above 1,000 kg. The rates based on the
engine size are 0.50 baht/cc. for the first 600 cc., 1.50 baht/cc.
for the next 1,200 cc., and 4 baht/cc. for the size above 1,800 cc.
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This chrapter is  an  attempt to present the issue  of

regul atory measures t

{1

zken by the government during the oil crises
A
e

in arder to control energy demand down to an azceptable  level.
It comprises the description of the goals and objectives as  well

as  the aszsesement of the measurss. It also includes discussions .

on the effectivensss of the regulatory MPAsUres, their
limitations and problems  sesncountered whan  the guvarnment,

implemented the regulatory controls.

Tmmadiately atter the first oil cfiﬁis, ragulatory measurss
ware not very effective because of the Fact that the anergy
problsm  was  thought of as t&mpmrary; However, after the
sucnessive increases of oil prices, the government as well as the
Cpublic becams more concerned about the problem. While the
govarnment att@mpt@d to slow down the process of oil price
increases in the domestic sconomy, consesrvation measures recelved
more attention. Most of the regul atory measures were of a short-
run nature and mainly concerned with two typss of energy, namely

electricity and petroleum products.




8.7 Laws_and Regulations Governing Regulatory Measures

Almost =211 of the regulatory measures wergz based on fhe

Royal Decree 1973 which was snacted on December 26th, 19730 This
Royval Decree gives the power to the Frime Minister to regulate
enargy demand by controlling the time and conditions of wvarious
t?peﬁ of businesses as well as rationing. Since the application
of tha Royal Decree covers only ong year period st a time, thers
ﬁave heen  roval acts on the extension of the use of the Decree

and also some revised versions of the Decree. (1)

Based on the Roval Decres, many Frime Minister’'s orders weeres
annauﬁcaﬁu For example on January 2nd, 1274 the Sanva governmant
ordered that advertisement lights were allowed only betwean 7
Puoiite.  arnd 1€ p.om.. The order aliso allowed only one set of lights
for one business establ ishment. During weskdayvs, massage Dar-
lours were nobt allowed to open before 4 pom. Bpauty salons wars

allowsd to open during 8 a.m.  and 8 pom.  In addition, dancing

halls o night clubs were net allowsd Lo open on Sundays.

{1} The Royal Decrse in 1973 {(during the Sanya governmant)
wae Followsd by the act for extension in December 1974, In
Decamhar 1975, the revised version of the Royal Dacres 1973 was
announced  during thé Buakerit gmvernm&ntﬂb In Decembsr 1976 during
the Tanin government, tThe Roval Decres was sxtended by anothsr

act and it was extended again in December 1977.



8.4 Policy Directions of DRifferent Boveroments Since the First
i1 _Lrisis
The Sanya governments It is interesting to note that tha

regul atory  measuwres  taken by the Sanva government were mild.
Even though they were considered as energy saving measures, they
could not really save the energy because the prohibition applisd
oni? during the slow business hours. For sxamnple, the massages
palowrs  and beauty salons all had slow business houws during the

restricted times.

The Fukrit government: It was not until the kubkrit
government in  MNMovember 1973, that some of the mor & effective
feasures welre used. The meéﬁures takan by the Hubkrit government
included the control of the use of gasoline especially for
governmant  wvehicles, the réduction of electrivity uses by 14
percent  and  the reapeci%iﬁatipn of the cars used in goverament
caffairs, lessenirg the use of public lights, solving the traffic
prmbiems in Banghkok by specifying the parking areas for taxis and
rearranging working houwrs  for goverﬁment agenciss and shate
antergrises., - In addition, the pricing policy on  petroleum
products as well as a public campaign Were used o reduce the uss
af electricity.

The most well-known neasures used by the government  ssemed

v

to be the restriction on business hours of gas stations. n

U]

November &, 1978, gas stations were restricted to open between




%
i
S

G pa.m. and .98 p.m. This measure was not abolished wuntil
19873, The kukrit government also considersd the supply side of

the problem i.e. more use of the indigenous sources of  energy

such as hydropowse.

The Seni governmanis During the ' Sani  governmant  in
October 1976, the business houwrs of gas stations were further
shortened to be during &84 a.m. and &.88  p.om Thase wers

readjusted  back to be between 3.9@ a.m. and W.@@ip.z. by the
| ;

;

Tanin government in December 1976,

The Eriangsak governments: In Decembesr 1977, during the
Friangsak government, - the restriction on business hows of
dancing halls and night clubs was lifted and thay ware allowsd to

open on Sundays for the purposs of towism promotion.

Im April 1979, the cabinst agrasad on the plan to raduce the

broadoasting time of television stations

i}

h

4

~

closing at 18,7238 p.m.
gxcept on Fridayvs and SBatwdays when the closing time was R

P ifia And  In July 1979, the government agreed on the easeoay

conservation plan which included:

1. Frohibition of parking along 39 roads in Bangkohk.

2. SBetting 99 km. per how speed limit for cars and 89 bk

speed limit for buses on highwavs.



3. Turning off advertisement lights.
4. Restricting the business  hours o f gntertaining

astablishments to between &.088 p.m. and 12,68 p.m.

After the second oll orisis, bthe Eriangsak goveroment  in
Januery 198@prohibited gas stations in Banghkok from d@@ning on
Sundays., The prohibition was sxtended to cover the whole kingdom
aidl thé time was readjusted back to &.8¢ a.m. to &.8F p.m.  in
December 178¢ during the Frem govaernmant. (1) Also in April 19846,
dancing halls and night clubs were allowed to open only during %
p.m. and 1 a.m. and there was a prohibition of felevision

broadcasting between &.38 p.m. and 8.6 p.m.

(1) The adjustment in Decembesr 1987 also covered many other
regulatory controls, for sxample, restrictions on the use of
advertisemnsnt lights, opening of dancing halls, bars and night
clube, restuarants, massage parlowrs, b=suty salons and electric-
ity uses in industrial plants. TRey were subjscted to different
time schedules. An adjustment was made to allow for the sale of

diesel o0il on Sundavs by gas stations outside of the municipal

araas, The prohibition of opening gas stations on Sundays was
litted later in July 1982, The restricted ssle of gasoline was

eased in February 1987 to between S5.@¢ a.m. and &.80 p.m. and

finally abolished in November 1983.



During November 198% and Jctober 1@81, the government wged
governmant agencies as well as state enterprises fa conssrve bthe
use of electricity to set an example to the public. However, it
was later found out that the attempt was not  satisfactory, i.e.
there were only aboul 1€ out of 199 agencies which were able to
comply with the plan set by the government to reduce  abouht 14
percent of thier electricity uses. Thare were 78 agencies which
could partiy achivve the target and about 111 agencisgs wara

unable to comply with the plan.

At present there are some measwes which still  remain
gffaective. Most of these are related to traffic ahd electricity
consarvation, such as, the usz2 of bus lanss, the one-way traffic
sysbemn, the prahibitimn of parking along various main  roads,
highway speed limits and the restricted television broadcasting

schedules.

Thienchay Kiranandana, based on his sample swvey of  the

people’s attitudes, reported the following: (1)

!

1. O to the restrictions on the sale of benzine  and  the

closing of gas stations on Sundays, 653.4% of the people sLrveyed

oesh nts ot bmbed e Piad SOS Seste e 4SS RHLSS Bekes Aribe S40e0 Bhmic Smone Soare iPLE

(1)  Thienchay Kiranandana, Enaray W ~in_ _EBangkok

Metropolis, Research Report, Chulalonghkorn Uriiveraeity, Sspltember




replied that the measures were suitable and can really conserve
the =nergy. The people who did not agrese with the msasures told
that they needed to use gasoline on Sundays and that the measures

tended to create stockpiling activities and black markets.

2« For the regulatory measure restricting the operating
howrs of gas stations, él.6 percent of the people surveyved agreed
with it. However, some of Lhose who did not ageree thought that
the measure was not effective because drivers only tried to buy

gascl ine bhefore the stations closed.

F.00n bus lanes, 1.8 percent of the surveved samplss
indicated that they agresd with the measure. Those who disagreed
pointad  out that bus lanes reduced the space for other vehicles

and there might be problems from those who broke the law.

4. As to the limitation of television broadoasting, 88.9
percent agreed that the measure was effective. Disagresment came
frrom  those living in suburban arsas where thare was no  other

substitutes for entertainment.

J. The  report also indicated that about 77 naercent of | the
surveyasd szamples agreed that the reduction in movie hours was an

effective way to conserve the energy.



6. As to the cut in the number of strest lights, 20 percent
of the samples believed that the measwre could consgirve  2085gY.

However, some noted that the measuwre tended to harm the public.

In genaral, it is interesting to observe that the
govaernmants frequently used regulatory measures on  opsrating
howrs of gas stations in order to lisit the use of oil. This was
done with some wuneaziness of the public and the measuwres were
‘applied only for a short period when the iapact of ths il crises

were strong.

The regulatory measwes taken by the government sinoe the
firet orisie in 1973 had drawn at least some attsntion from  the
public but their impact on snergy conservation is not easy to be
svaluated. It was however notsd that soms of the regulatory
mEasures ware well aaa&pted‘by the public to be effective in

conserving ensrgy.



tion Programs

This chapter describes the educatianﬁ training and intorma-
tion oprograms and other related aspects of the ensrgy demand
managament in Thailand. Pfocording to the Fifth Plan  the
governmant would set up the strategy for energy cmﬁeervatiaﬁ
which involved the educational and gensral public campaign. As

stated in the National Flan put out by ‘the NESDE, the government

wortlil take the following actions:

1. Include in the curriculum the topic of energy and anergy

consaervation at various levels aof education.

2. Assign the Department of Public Relations and invite the

mass nedia to advocate and promote energy conssrvation.

A ronote the transfer of  technology for  gcovernment
agencies and the private sectaor énd inform the people of chéng@s
and movements on various aspects of energy in order to obtain
cooperation  in energy aonﬁervétimn,in the futiurea. It was also .
indicated that the related government agencies should inform  the

public of the situation, so that propsec preparation can be maide.
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At  present there are many institutions both public and
private whose activities are related to education, training as
well as information dissemination on snergy conservation. Thess
agencies include the NMational EHEngvﬁdmiﬁiETFatiQﬁ (MEAY, the
Department of Industrial Promotion, the Industrial Finance
Carporation of Thailand (IFCT), the Technology Fromotion

Association (Thai-Japan), and the Engineering NARssociation of

Thailand.

Howgver, since sducation, training and information cannob

~;

he quantified and for that matter sasily evaluated, the chapter
will Sfocus mainly on the general description of the activities
related to education, training and information programs for

anergy conservation.

7.1.1 The NMati

‘UﬁﬁEP the umbrella of the NMational Energy Administration,
there is a center called the Energy Conssrvation Center. The
Centers activities inciude producing documants, Mol ding
meatings, seminars and training. The Center alzo has O mobile

uwnits for collecting and analyveing data for various  industeial

plante.

Im addition, it distributss posters, documents and manuals
for energy coconservation to households, industrial factories,

aducational institutions, and government agencies. The Csotoe



alsg trains personnels of industrial plants as well as  holding
saminars, Jfor example, on the use of energy and econosmic
development, energy conssrvation in industrial plants and the

snergy management in the industrial plante.

Even though the department is not directly invalved in  ths
ernergy  lssue, its activities are related to ensrgy congervation
in many ways. For example, the department held a mesting on the

anergy policy in Aslia in 1979 which was about the formulation  of

the @nergy saving policy. it also orgeanizes training and
saminars  on the ensrgy conservation, and sends goveroment

officials to be trained in. energy conservation in foreign

counteies. In addition, the department also gives advice to
industrial plants ]yl an@rﬁy consaervation, for examnple,

conservation of stsam in dylng/@n( finishing processes for Ffirms
in the textile industry, the construaction and use of sfficient

CEramiLo OVvens.,

Since 1928@  the IFCT has given advice  and conducternd
feasibility studies Ffor industrial projects in addition to
provigding special lendings to industrial firms to install  energy

saving sguipments
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tion (Thai-Japan)

The Technology Prumatimn' Association has  been actiwvely
involved in the energy conservation. Activities of the associa-
tion included holding seminars on the energy conssrvation and the
managsment techrnigue on energy caonservation and substitutisn,
giving advice on  @nergy  conservation, publishing bocks and
booklats on energy saving technology, and organizing tours to the

rasentative energy saving plants once in every twd months.

L..:

et

9.1.5 Engineering fAssociation pf Thailand
The ssociation s interested in  energy conssrvation

. It bhas organized 2 large mesting on  enasrgy  saving

I Bellas

iiH

technology and the increase in productivity.

I SUMMAry various governmsnt  agencies aryid privats
institutions in Thailand have provided education on  energy
consarvation in various ways l.e. by individually wundertaking
activities related to the energy ﬂﬁﬁﬁéFVﬂtiDﬁu These activities

includes:

1. Trainings and seminars on co-operabtion betwssn government
agencies and industrial factories in research and develoeopmsnt  on

aenargy conssrvation methods.
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<A

2. Illustraticn of ensrgy conssevation measures A4 &
techrnical aid to factories., This is used as & base for spreading
congarvation activitiess.

v

X. Fublishing documents on energy conservation for factories

L]

and related government agencies.

4. Introduction of energy issues  and energy conservation in
various levels of education in order to increase the awareness of

the meed to conserve energy.

Fe Trying to establish an energy conservation center which

is run jointly by private and public sectors.

&, Establishing mobile units for analyzing ensrgy use data

af industrial firms.




9.2 Some Specific Procrams Relating to GConservabion

Bince the o0il shock i 1973, mast  governments hava
intr\d wwed  education and public campaigns through vaerious media
such as radio, television and nSWspapsr. From the survey by
Thienchay Firanandana(l), it was reported that 31 percent of the
head of the families in Banghkok Metropolis, the mein ussrs  of
energy  in Thailand, recsived their information from television,
followad by radico (19 percent?, personal discussion (5.8 parcent)
and newspapers (3.9). Thienchay Kiranandena alsco noted that ths
govarnmant campa;gn documants as waell as othsr posters put up by
various agencies including private institutions W@ reint
pffective means of dissemination of the snergy conssrvation

information. The survey figuwe showed that only 1.4 percent of

the sample got their information from  documents, books  and

Cpostars.,

In 1981, the  cabinet  appointed the Neational Emergy
Sodministration te take action on the national  conservation
progeram by drafting the erergy conssrvation plan emphasizing  on

e industrial secto

(1) Thiesnchay Hiranandana and others, The Energy Uses Behave

the Households_in_the PBangkok Metrogolis., & 0 Fesserch

jie
xf"x
(e
g-r-

X1

Report, Chulalongkorn University, Bangkok,

1982, {in Thai) The sample size was 1#72 houssholds.
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I addition, Thailand received some support +from  various
developed countries such as Australia, the United States and
Japan as well as the Asian Development Bank and UNDF in many

e

pilot and research projects such as: (1)

1. The project on energy conservation in Thailand from the
Govermnent of Japan {(1982-1984) in terms of specialists  and
documents on  the mgthods of energy conservation sspecially  the

N

angrgy conservation in the industrial ssctoe.

2 The project on industrial snergy audit and conservation
gevelopment from the Asian  Development Bank for irvestment  in

£,

energy consarvation in the industrial sector (192821984 .

The ADE project involves a study which will help to develop
an  “actionable and practical" conservation program for the Thai-

government. The study identifies:

. i 0]
—-=the overall potentials in energy consarvation
~~fhe most Densficial target areas
—-the expendltures which would be reguired

------ the factors which might limit the success of the peogram.

(1} Thailand Ensrgy Situy "t}}s 198182, dNational Energy Qd-

ministration, Ministry of Sciesnce, Technology and Energy.
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$u

The study team carried out snergy audits of 49 comps

chosen  to represent the manufactuwring firms contributing most to

the growth of GDF, esxport farnings and total snergy consumption.

In addition, the study included a suwrvey on management attituds

af about 3249 companies.

im

(il

It was found in the study that there were potentials

impravements of energy useese and substitution in the industey, for

edamnle, Iin cement plants where o1l was replaced by coal and

natural gas.

&M

A Far as reconmendations are concerned, the study suggestad
“ ¢ po |

strategies in energy conservation such as:

—-Targeted programn to change current attitudes of  indushtey

towards & grester awargness of the benefits and retuwns  from

conservation.

——Education and teaining . af implemnentation-oriented

persannel s.

——Ifnditiation of & series of denonstration projects 4o

praovide guidance and increase contidence in snergy oconssryvation

O ams .
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gy joint private/public  energy consarvation cantar
conducting such  activities as publicity, training, data

Lgathering, and develapment of an eneirgy auditing progeam.

-—~Egtablishmnent of a separate Ministry of Energy responsible
for developing snergy policy, targets for  ensrgy  supplies,

zetting of priorities and pricing.

-
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Chapter 19

At present the National Energy Gdministration (MEA) provides

o

mvices  Ln engrgy conservation for industrial plarnts. From A&

report on about 126 industrial plants surveved, 1t was found that

tha potential savings in Ffuel il and electricity Wi E
gigrificant. 1) Far fusl oil, the potential was about 35,3

miition litres per year which was abodbt 14 parcant of the +total
fuel o0il demand or about 217.%9 million baht per vear. Foar
electricity, these industrial plants would be able to save up to

6.5 million wunits {(kilowatt-houwrs) per year which was about 3

nercent of total electricity demand or about 462.7%F million baht
pai vear. (See Table 16.1) ‘

Fram about 119 +easible cases, ths total adjmatmeht coat

i

would be about 92 million baht with the break even period of

to two yvears (93 plants could break even within 6

about & months
monthis, 21 plants could break even within a year and % plants
would require aore than ong year).

l -

(13 1thi Fitchavenyothin, "Energy use in Tngdustry,” {in  Thai}
A £ oo y .

4 paper presented at Chulalongkorn University &8 May 1984.
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Industry Mumber of Fotential Fusl 0il Fotential Electricity
Firms Saving per Ysar Saving par Year

million million million million

litre baht unit.

o

1}
v g

Mon-metallic 21 5.1 T1.9 3.9 .8
Matallic 15 11,5 11.é 2.2 4.3
FPaper Pulp 17 1.8 B57.9 8.8 14,7
Food I 4, 1i.4 .2 b d
Chemicals 17 5.9 2.3 4.8 5.8
Taxtiles 19 4.9 2.7 | 14.8 M.

"y

Tobacoo 5 .4 1.é& @, 2 L I

3

Rubber 3 .5 4. 1.6 2.2

Y

KWaood Froducts 1. VAR I @, 4 Wb
Total 126 T T 217.9 A5 &2

e

Source: Ithi FPitohayenvobthin, "Energy wse in Industey,
{in - Thail PFaper presented at Chulalongiorn

University 28 May 1984.
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Since, the public. is becoming more interested i
congarvation which is motivated largely by the oozt saving
concept, there have been studies on  energy conservation by
various Firms. For  example, it was estimated that an  energy
'aaving program which involves an adjustment cogt of 7.3 @willion
baht in a sugar mill with the capacity of about 9,883 tonnes  of

cane perr day would break evan within one year. (1}

In the case of paper pulp, a case study showsd that  the

~
o
-

application of energy saving measures with the project cost
abowut 260 million baht by converting & fusl oil boiler into a
bai;mr which uses hbagasse and rice husk would break even within
tWwo years. Comparing the data of the yesrs 1978 and 1987, ths
papar  production line can savé about 184 of electricity and 48%
af  heating senergy. The rate mflgavinq is Qighat in the hagasss
paper line 1.e. it can save about 48%4 of the glectrici?y uvsad and
about IEY of the hsating enargy. It was howaver noted that the
cost of energy saving is relatively high because the technology

and equipment for conservation have to be imported.

(1) VMirach Chunfuug, a papar presented  at Chul alonghorn

University on May 28, 1984.

f



From a survey of industrial plants

provinces around Bangkok which include

Samutsakorn, Samutprakan, Samutsongheram,

ri, it was found that 2,30¢ industrial

shift from fuel oil to lignite.

lignite was about I million tonnes per

adjustment of

lime Ffurnaces, boilers, hot air

fur @5, The hollers of about 2,900

sented about 8% of the potentials or

p@Er Year. The immedizate potential use

tann&g

P yveaar.,

1T

ﬁt'praaaﬁt, agricultural wastes ars

even though it might

substitution per Howevetr, tha usa of

R

and paddy hushk by

H’i
.n.)

In 1982, it was estimated

osbie taasa Grems nen veben oy, e Sked sems oes beseL oo Bed.d Nemdn Lgune et SRS SeLt BTN Asll Arees Liwe

(1) Ithi Fitchayvenyothin op.cit,

The potential
VEARE

energy-using squipment such
furnanss
industrial plants

shout 2.9

not be appropriate to think

mills

1G4

y

in Bangkok and obthor 7

Nonthabuw i, Fathumthani

Makormpathom amgd Sarabue

plants would be able o

utilization of

Thiae involves the

as cemsnt  furnaces,
and various types Of

DT

million tonnes

wolad be aboub  S@el, g

also used in industries,

of them asz Ffusl

such agricultural wastes

can save a large amount

that about 5.4 million



11T

tons of bagasese was used for ensrgy purposs. Thig accounted for

about 6.39 percent of tha tetal energy demand. It was mainly used

in making steam and generating electricity for the mills. (1D it

i}

was  also estimated that in 1982, one millicon tons of rice bhusk
were used for anergy purpose, This was sguivalent to about #.8

-~y

percent of total energy demand. (2

A research praoject on the application of gaschol for car has

been conduted during August 19873 and December 1984 by the Office

of  Energy Substitubtion with the cooperation with tha Sciences and
Technology Research Institute of Thailand. The project reguires

.

F2.9% alcohol which is produced from taplioce roots.  The gasaohol

3

will be able to reduce the lead compourd content in the asir. (3

et it Sross Setn ser0s Prmte cesen st Sui Seeed ek dveme SNt suire LAAe Biasw Soese seids dveet hiie At SEes S0

Bagasse was also ussd as raw a material in pulp  industry.

()
{2y Rice husk. was also used as a raw materiel in brick  and

earthanware industries.

2y Siam Chronicle 19873 p.agss
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In Dotober 19839, there was a goverment announoemsant to save

the electricity usad by governmant  agencies anc public
enterprises. It was reported that onlyv 1€ out of 199 government

agencies was ables to reduce their electricity wsse effectively.
The majority of the government agencies (111 agesncies) were

unabhle to reduce thelir slectricity uses. (1)

1g.4 Conservation Fotenti

Aftter  the second oil shock in 1979, there has hbesen  an
importsnt  adjustment in the enasrgy consumpbion w@p@c;at Foin

Banghkolk transportation. Berause of wide differentiale in  the
retail prices of oil products,  the fusl switoching from gasoline

to LFE has Decomes widespread among taxis in Banghkok as well as

=y

private cars. Moreover, there has  also besn & switoh from

2l pil. These intertusl]l substitutions have caused

j5 3

gasoline to diese

a vary slow growth in gasoline consuwmnpition. 2

Votos sekes Cens e smiAl G baon dbese Y LA Gl Sbm SR govon Bek e SuAe BhNts bigos S04 WAL Pabe seues SRR 405

(1

—r

Siaim Chroniclie

2y Kanchit Pliewnuan, Foonporn Saengbangpla and  Vidbhayva Roong-

.

gaenyg, Enerqy_ _Use in Transportation Sechor,

a paper presented at Chulalongkorn Undversity Energy Seoinar

in August 1984,
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In 1981, it was reportsd that there were aboub 17,348 cars
and trucks which use LFPG. (e Tabhle 1H.2) There has bean an

dncrsasing trend of LFG usse in aontor vehicles in recent years.

Type of Vehicles Amount of LPE Number of Vehiclas
Consumption

(thousand litras)

Fersonael cars 8,273;64 2,458
Farsonel btrucks ?,128.2 E 1,449
Tawxis 99,538 16 12,821
Miﬁi huses 12,287.52 1,484
Qthers 24,85 198
Total 129,504, 41 : 17,548

Source:r Registration Division, Folice Department

The re%uli qflthe HUPVEY in‘l?Bi on the vehicles uﬁing LG
indicated that the main reason for converting to LPE was ohs 3
fuel price. About 42,517 of  the sample indicate  that the
convanience of being able to buy LFG evervyday was also the reason

S .

for converting. (1)

L R

. December 19851,

4-»-

f Laal

i and
i

(1) NEA, Repprlt_go the use of LEE in Outomabi

3
3
Hi
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A study  on the use of LPE in trucks and Banghkobl buses revealed
that the conversion is technically and. economically possible.

he economic possibility depended also on the length of time =a

-4

bus wawld be further used. (1)

190,33

Az  far as electricity generatiﬁn in Theiland is concerned,
EGAT has béen successful in shifting from the use of importecd oil
to domestic energy resources.  According to dits plan EGSOT will
use domestic Fesmurces such a8 natuwral gas, Tignits and  hydro
pdwer in order to substitute for the use of fuel oil.

¥

Th@ hydro generated electricity is supposed ©o  incrsase

-

from -.Méé megawatts (MW in 1988 to abouwt 2,913 MW at the end of
the Fifth Flan in 1986&. There are mneny hydro electricity

generation projects constructed or under construction during the

t!'l
1]
Bt
.
b
)
Fued
-
%N
;’x‘
£ 3

Fifttn Flan. Thes

)

(1) Eraiyudth Thiratayakinan, "Conversion of Digssl Engine
Use LIPS A Feasibility fnalysis," fAcademic Paper Number
2FET, chﬁamtu Research Unit, Faculty of Economics, Chula-

longkorn University. 1984



1. Bhumibhol Hydro Power Flant: 7th generator with the

capacity of 1373 M.

2. Lower Ewal Yai (Tha Thung Na Dam) with the capacity of 38

MW.

. 3. 0 Khao Lasm Hydro Fower Flant: Generators 1, 2 and 3 2ach

with the capacity of 1d@ MW,

4. Sirinthorn Hydro Powsr Flant, Ubonratchathani:  3rd

generator with tﬁe‘capacity of 12 MW,

5. 8ri Nabtarin Hydro Fowsr Flant, Fanchanaburi with the
]

capacity of 188 MW. i _ ‘ N

d. Mae Ngud Hydro Pdwer'Plant, Chiengmai: two geﬁeratdﬁ%

each with the capacity of about 4.5 MW.

7. Multi-purpose Chiew Lan Dam, Surrat Thani: I generataors

each with the capacity of 8¢ MW. '

Beszsides these large-scale power plants there are several
small- and medium—scale powar plant .projects within the
raesponsibility of NEA. The,totai capacity of these power plants

is about 37 MW.
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There ha;e been more uses of'ihdigehuus lignite and ratural
gas to replace fuel oil in power plants. At the lignite PFower
‘Plant in Mae Moh, Lampang, the 4th, 5Sth, "~ &th and 7th steam
generatmrﬁ,.each with the capécity'mf 153 MW have been installed.
The 4th  genertor began operation in March 1983, while the Sth
generator began operation in December 1984 and the &th  and the
7th generator wiil start operation in the beginning pf 1985 and
tha‘ena of 1985, respectively. In additimﬁ,;there igs a plan to

install the Bth, 2th and 1#th generators in the future.
The natural gas power plants include:

1. Rang Fa bﬁnng Sfeam and Bas Turbine with the total

.

capacity of 244 MW,
2. Lan Frabus Gas Turbine with the capacity of 135 MW,

19,46 Some Rempaining Problems in

It should be noted that the government policy of increasing

domestic @nergy  supply will take several vyears to vield
significant results. The government did not emphasize enough on
the demand management. Faor example, the government focussed the

publiec attention on the supply side of the energy picture,
especially on the new discoveries of oil and gas. ‘the edpansion
of the Bangchak and TORC refineries, the concessionary il deals

with China, ASEAN and the Middle East, and the possibility of LNG

L]



esdport.

Meanwhile, the potentials for energy conservation in some
gnergy-intensive sectors, particularly the industrial arl
tran%pmft sectors, are vet to be realized. The recent phenomenon
on ' fuel switching in transport shows that pricing has coreated
enargy inefficiencies. Therefore, while the shift in fuel mix in
Electricity genaeration is in the right direction, iﬁ other
sgctors the programs in conservation and fuel switching cannot be

zald to be as successful.
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0L

and_Legal Arrangensg

1i.1 Government Organizations at Folicy Level

At present, there are many governmental agencies regsponsible
for the energy lssues. In general it can be claseified into two
different levels 1i.e. the policy level and the implementation
level. At the policy level, there are organizations responsible

for various aspects of national energy policy as follows:

S

~Department of Mineral Resowces. The dspartmant, oF
the division of minsral fuels in particular, is responsible for
gxploration end granting concessions to the private sector  to

vndertake sxploration activities in Thailand. The basis of. their

functions is the Fetroleum Act 2514.

-Division of 0il Industry,. Office of the lUnder-
Secretary  of Industryv. The division is responsible Rty
production planning, investment and expansion of local refineries
to  accomnodate the gQovernmant policyl iﬁﬁluding planning £ o

'

energency.



t2

11~

-National Energy Administration. Itg basic functions
include energy planning for both production  and distribution,
setting the energy prices, and the promotion of appropriate

energy Wse.

Mipistry of Commerce

- Dapartment of Commercal Registration is responsible

for granting permission for oil trade, reserve and
standardization. The basis of their operation is the 0il  and

Fusl Act 2821 and 2522,

- Fiscal Folicy Office i responsible for studying the
legal problems of taxation including determining the petroleum

tax and managing the Oi1 Fund.

Ministry of Defense
- Department of Detense Energy is respansible on
54 ) =

planning . aguisition , reservation, and production of energy for

security purposes.
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-~ National Economic and Bocial Development Board. The
agency s economic planning. Tte functions

main function of this
plans

include planmning for development and coordinating various

for both government agencies and state enterprises.

irncliude the

-~ Board of Investment. Its rasponsibilities

promotion of  investment by offering various incentives such as
import duty exemption and income ftax exemption.

Apart  from the above government agencies, there are
also wvarious special committees the functions of which are

related to energy or some specific aspects of snergy issuss.

These committeses are as follows:

Ministry of Industry chaired by

1. Committee on Fstroleum,
2514,

the Under-Secretary of Industry under the Fetroleum Act

2 Committes on il Fuel, Ministry of Commerce, chaired by

e W

0il Fusl fAct 2921,

S S

the Under-Secretary of Commerce under the

e Committes on D11 Shortage Frablem appointed by the Prime

Minister through the Roval Decree 197
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4. National Energy Committee, chaired by the Prime Minister

YT ey ey

wnder the National Energy Act 24%94, 2584 angd 2822,

*

5. Committee on Preparation for Readiness under 1

o
1

National Secuwrity Council Act 2892, chaired by the Sscratary-

Genaral of National Security Council.

There are some other ad hoo commitises such as the National
Fetrolewn Folicy Committes, the Committee for the Devalopmant of
the Eastern Seabeard, the Committee for thé Develaopment of
Natural Gas for Export, the Committes %br Magotiation on Cruds
Qil and Natwal Gas Purchase, and the Bub-committes for Studying

the Joint-Venturs with Thai Shell Euploration ard Froduction

Companv.

11.2 Government Organiz

_at_ _Implemaenta

Since the Ministry of Finance is responsibls  for
caxation, there are three important units involved in petral ewn

products taxation.

1. Department of Excise~ The operation is based on the Act

of Feltroleum Products Taxation of 2507 amncd 2HE8.

R
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2. Department of Customs - Import dulies and export taxes
are collected on importation and suportation of peatrol sum

products.

3. ‘Compfrmller Depa%tment -~ The main 4uﬁctivm is bl nae
'nagement of the 0il ¥und;. in accordance with the announcemsnt of
the Nétional Fetroleum Folicy Committee. The rate of depositing
into the fund and the rate of compensation to the refineries for
béth imported and domestically refined petrolewn prmd&ctﬁ Weatr @

set by the Cmmmiﬁtee.

The Daparﬁment of Defénﬁe Energy is weapmmﬁihlel$cr the
eﬁplmratinn especially in the Northern Fegion of Thailand. They
are also responsible for prmduati"ﬁ activitiss at Fang Disetrict
in  Chisngmai and the CBangehak refinery  in Bangkok. At the
refinery, thes Mini%fry ﬁ{ Defense is responsible {mr‘ afining
activities while the Fetroleun Authority of  Thailand is
responsible  for the purchase of orudg oil and the markﬁting of

oil products.

The Division of 011 Industry, OfFfice of  the Under-
Secretary is responsible for dontrolling the TORC which opsrates

a refinery at Sri Racha and also monitoring the practice of  the



ESS0 Standard Thailand with respact to the contract made bhatwesen

the company and the Ministry of Industery.

The . Division of Mineral Fuels, at the Department of
Mineral Resources is reasponsible for the Petrolaum Act 2514 which

governs patroleun exploration activities.

;..
Tad
i
}
he]
He
i3

(Y
¥
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i
il
i

i
i
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i
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Theirre are. fouwr  state enterprises ‘wperatiﬁg i the

Eh@rgy sector. The Fetroleum Authority of Thailand (FTTr is  the
national oil and gas company under‘tha Mindgtry of Industery. It
as a wide range of activities in the petrolewn  indostery
-

imoclading the markaeting of orude and  oil prochucts, ti

ansmissio + tatural B, oil  refining, atwra A
transmission of  natural . 11 1 rafinin natuwral ga

processing., and  some upstream activities. The Electricity
Gansrating éutharity af Thailand (EGATY), under the Office of the
Frima Minister, igyragpmngihle ¥ o theigﬁnﬁr&timn of aimost  all
of the nation’s electricity. Buying from EGAT, the Metropolitan
Electriﬁfty Authority  (MEAY and the ’Prmvincial fGuthority  of
Thailand (PE&), both under the Ministry . of Interior, sell

1 provinoial A BES

]
-

P

eleotricity i Barngkolk  Metresolitan  ai

raspectively.
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11,3 Committees on 0il Froble

Az oa resuwlt of thse oll orisss,  the government has appointed
savearal comnittess +to study the situstion and assist  the
gonver nment in their decision making. In Novembar 19773, there was

an  appointment of a special committes. The functions of this

committese include:

a&. to collect information and data on oil for cabinest consi-—
deration.
b, to study the oil situation and report to the Frime Minig-

ter at lgast once every two weeks.

,

c. to coordinate work by various committees on oil.

Afterwards, there was an appointment of an advisary beoard to
the Frime Minister and & sub-committde om il problemns consisting
aof  representatives from various government agenciegs. The terms

of reference for this sub-committes includes:

da. to study the il situation and suggest soms  shorbt-run
measuras to ocbpe with the problem axcluding the long-run measure
such as acceleration of the activities of the il exploration).

-

(1 See the chronology of legal changes and descriptions  on

erergy matters in Oppendix 2.
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b. to gather information and statistical data for government

agenciss and the private sector.

I order to avoid duplication, the terms of this sub-
committes was temporary and the deadline for recommendations was

within % weeks from the first mesting on April 23X, 1974,

Based on the Royal Decree 1973, the Prime Minister also
appointed a commnittee working on his bebhalf which comprised of

the

i
e

the Minister of Industry (chairman), Director General of
Folice Department and the governor of EGAT in order to report the

situation to him. i

I addition, there was an appointment of a committes  for

contralling oil  and lubricants on Movesher oy 1973, Its

functions include:

i

&

 satting the measures related to production, distribuation,

importation and exportation of o0il products.

R

. making decision on prohibition of importation and sspor-
tation of oll products in order to asswe sconomic and national

securlty.
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Before the second  Sanva governmant, there weres five

committees concerning oil, 1i.e.
1. The committee on controlling oil and lubricants.

2. The spacilal committes for oil study.
., The committee representing the Prime Minister according

te the Roval Decreese BuBE. 2514 (1973).

4, The sub-commitise for the economic advisory board to the

&

FPrime Minister.

]

Ge The natiomal enargy commibtes.

During the second Banya government the second and  third
cmmmitfeaﬁ were dissolved and there wéﬁ an appointment of  the
tammittee on cthe oil poli;y"‘ This committes was later called the
Mational Fetroleum Policy Oommittee. There were 12 ‘mamﬁarﬁ
chaired by the'meputy Frrime Minister. The terms of reference

for this commitee include:
Cé. Betting the measwes concerning production, distribution,
import  guota allocation and promoting the exploration of corude

311 and petroleun pgroducts.

2. Preventing the shortage of petroleum products.
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c. Adijusting the prices of oil produacts in such a way as to
minimize the dmpacts on the =2conoamy and the secuwwity of  the

countiry.

. Carrving out other functions of the previows commitiess

to avold repetition of work among ministries concerning oil,

The special committee on o0il study was still affectiva  and
the study was to be reported to the oil policy commitiese and the
repart o pil situation will h@lwepmrtﬁd to the chairman of  the
@il policy commiﬁt&e {the Depuity Frime Mihistari at lesast once
avery two wesks. The ﬁﬁagial conmittes studied oil prices and

Cmeasures in order to cope with the oil shortage.

Whern the Tanin government came into power in Ootober  197&
there were organization Paadjuﬁtmenta and an appointment of a
warking group  on oil policy in order to minimize the impact of
il price increases. The working group was chaired by the
Director-General of the Fiscal Folicy Gf%icelyth@ Mimistry of
Finénﬁgu S This working group was dissolved in Marcok 1977 when
their tashs of adjusting the structwe of ax-refinery and retail

prices were completed.

Im  August 1977, after an incr

in oruge oil price  in

Julvy, three different committees on oil were appointed:



1. Ine_Gem

mittee

o August 2, 1977).

This committee was chaired by the Minister of

and its terms of reference include:

a. setting and revising the policy concerning crude

petroleum products, for example,

- gptting measwes for acgquiring corude oill and

Folivy (by the Frime Ministe

=

oil

o
kind of petroleum products. R
' /
~ setting measures. concarning piroduction, w
allocation, importation and exportation of crude oll and ev
Lind of petroleus products
- praventing crude uil and petroledn products shorta

- getting the pricesz of petroleun products.
- metting the tax on petroleum products.

h., setting policy for related busines:

m

i1-11

ey

Incugtery
Y

apsgd

o
3
qt

E
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This conmittee was chaired by the Director-bGeneral of the
Industrial Fromotion Department, . the Ministry of Industry. Fhe

termes of references include:s
a. To study the petroluem industry and ralated business.

To study the oil situation and assigned lssuess, and to

]
Wi u

gummarize and report to the committes on il policy.

on_0i1 Industry Development

¥

Thie committes is chairved by the Minister of Industry. Tie

terms of referesnce are Lo advise the cabineb concerning:

1 Fetroleum production planning to asswe the eefficiesncy,

Tk

the economies of scale and the optimal relation betwesen rate of

o

production and the use.

2. Constrdction and expansion of oll refineriss.

. Other activities related to oil industry developmant.

P

Later during the FPrem government thsre was an appointment of

the National Petroleum Policy Commmittese (MRFC). The National

FPetroleum Folicy Committes was established by the dabin@t/ in

i)



March 1984, Thie committee was chaired by the Prime Minister

There ware about 17 members including the Prime minister, Deputbty

Frimeg Minister, Ministers of various Ministries, Secretary-

General of the Juridical Council, Sscretary-General of NESDE,
Secretary-Beneral of NEA, Governor of PTT,' ete.: Ite functions
include  consideration of policy and targets for development of
the petroleum industry for the country and the consideration of

the petroleum product pricing policy. The Fact that this

‘committese was chaired by the Prime Minister indicated that this

committee was important in terms of policy making. Im 1987, the
committee members were adjusted as a result of the government

reshnuffle  and the Governor of EBAT was added to ths list of

committee members.

Based on the Foyal Decree 1973, the opsration of the il

fund started in the Sanva Bovernment in 1974. The situation at
that time was that the oil price increased at a very high rate

and  the government allowed an incrsase in the exs-refinery and

retail prices of petroleum products.  The il fund under the mamse

“the Fund for 0il Frice Stabilization" was founded in Fabruary

1974 in order for the government to collect the excess profit by
coil  companies derived from the exist 1nq stock from the previous

purchase of oil before the o0il price increase.
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This fund was used to compensate the ol ftraders who have to
buy oil at higher prices before the prices of petroleum products
were adjusted. The objective is to delay an increase in retail
product prices. Later, the fund is uaad‘tm campensate for  the
higher price of fuel il that the Fetroleum Authority of Thailand
s0ld to the Electricity Generation Authority of Thailand (EGATY.
This is to delay a rise in the cost of electricity generation and

electricity prices.

The decision on conpensation from the il fund, at present,
is under the jurisdiction of the Bub-committes on 011 Frice
Determination and Compensation chaired by the Minister Attached
to  the Prime Minister's Office. The sub-committee merbers

consist of 10 other reprasentatives from variows agenciss

including: ' \

1. The Sescretary-Censral of MNEA
2. The Director-—General of the Department of Energy for

Daftensa

F. Deputy Under-Secretary of the Ministry of Industey

4. Governor of PTT .

F. Director-General of the Commercial Registration Dspart-
mant

ES

Eoonomnics Department

&e Director-—-Gensral

7. Representative of the Ministry of Industry

2., Representative of the Ministry of Finance

F. Director-General of the Internal Trade Deparbment



pey
by’

5

. Representative of MEGSDE
i, Representative of the Juridicsal Counail

~

2. Representative of the Comptroller Department
3. Captain Somboon Intharaprasart — Secretary

14. Representative of the Ministry of Industry

15. Repraesantative of NMEA

A far as the energy demand management is concerned, there

arg many factors affecting organizations, institutions and legal
arrangemnents. The most important of these is the freguent changes

af  the government which cause a lack of continuity  ir

plarsuing

the enesrgy conservation plan, especially after the First oil.

»

crisis. Regulations and measures weres seriously undervaken  in
some govarmnents suoh as during the Fukrit goveernment in 1974 and

the Prem government in the early 19887 s, Howaver, these ware

short-run ameasures and were later abolished.

Almost all  of the governments were willing to ocub tax
revenus by wsing the tax revenue to compensats for thse incressed

oil prices for the refineriss.

Moreover, the public sducation on snergy congervation was

not  effective  snough. Some of the important information was

s ) /s
atill classified az secret and the public were not provided with
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anaugh information and hermce  they were not able to fully

cooperate with the government in ensrgy conservation.

One may have already observed that the energy issue is  one
of the most important issuss facing Thailand. However, the
govarnmant agency which is resposible for the energy issue liks
the Mational Energy Administration does not have enough authmri%y
to manage the whole a&tivitiesn The past experisnce did point
out that when the @ﬁergy issug became a serious problem, ths
Frime Minister or the Deputy Frime Minister must be in chargs,
for  sxample, in many of the committess concerning petroleun
products.  Recently, therg was also an attempt to cresate =
ministry-level agency in charge of energy by  grouping various
agencies concerning  energy  together. It remains to be gsesn
whather this approach of solving the organizational problems will

be successful.



Chapter 12

// For. Thailand which is an energy-poor, oil importing
daeveloping country, the energy demand management policy ls a very
‘impartant tool for coping with ites energy problems. In this study
W have described and analyased various demand maragemant
m@aaures; namely energy pricing, regulatory measweas, incentives,
education, training and  dntormation programs as owell as
conservation and substitution programs.

The achievements which can be attributed to  these ensrgy
demand management measures can be seen in the form of il  import
dependence, the efficiency in the consunption and usse of enargy.,
and  various impacts of the energy problsms on the economy. We
have seen that Thailand has considerably reduced its  dependence
on  oil  impgort  from 884 of the total enerqgy use in  the @afly
1978 to  around  356% in 1983, This was quite a f&markahlﬁ
success  which cannot be attﬁibutﬁd only to  the energy demand
management  poalicy but  has aiaw besn dus to the fact that
gignificant amounts of petroleum, mainly natural gas, has been
discovered and utilizwd_in place of imported oil. The growth
rate of energy consumption has also been reduced from over  LHY
par  year in the pre-1973 period down to about 7Y% per year during
1974 and 1982. To zome extent the reduction was caused by the

energy pricing policy. Howsver, the slowdown in gnergy demand in



]
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the orisis years of 1974 and 1980 was also the result of supply

shartages precipitated by some OPEC countries® agtions.

There is some evidence that the overall effigiency in e Oy

<,

use has increased  as  shown by eur‘ finding that the incoms
elasticity of ensrgy demand has declined since the first oil
crisis. Mevertheless, there is room for isprovement by both
enerqgy conservation and fuel substitution. We héve seen  also
that the impacts of the oil crises on the sconomy wore ouite
substantial though their magnitudes vary from period to pErlod.
The most important impact seems to be on  inflation which was
quite severe during the crisis years. The impact on economic
growth was less unfavouwrable in the first oil orisis than in the

second., For the trade and payments balances as well as foreign
debts, the impacts tendwﬂ to be accumulative over time. The nil
crises also contributed to the current government hudget problem.
Overall, it seems that the second oil crisis, couplaed with the

”

world economic recession in 1982, has put more severs

]

trains on

e

the Thai economy than the firgt one. Whather thes downward
tendency of the world oil prices will be substantial and i ¥wly o]
lasting enoug to enable Thailand to improve its  economic

performance remains toc be ssen.

ur review of Thailand’ s energy demand managamnant polioy
shows that the policy measwes taken so far were rathes mutbuaily

: i ¥
supporting. The =single most grfective mesasure was obviously

enargy pricing. However, dus to some social and politioca]
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constraimts and some conflicting policy objectives, the pricing
of en@wgﬁ; particularly oil products, by the government cannot be
salid to be "ideal' in eConomic sSenss. A number of oll  products
and zlectricity have bsoen subsidized during some perinds, leading
to wastsful interfuel substitution and adalteration. VYarious
regulatory  measures have been taken mostly on o a short run o bDasis
when the energy prablem wes particularly acute. Although  there
was a plan for appropriate energy pricing and long run  neasuwres
to encwuraéa enarqgy efficiency and to reduce the vulnerability of
the sronomy to the vagaries of the world energy situation, these
have not been implemented to the full extent. The government
began T Cintroduce ‘ﬁume incentive programns +or energy

conservation in  the early 198¢°=, and if the potential for

i

further conssrvation in 1ndu tries and trangport as indicsted by
some N?ud1Ew is to be realized, thess programs will become

another important dimension  in the energy demand  menagemertt

o
]
3.
Pt
P
™

~7,

It shouwld be noted that appropriate energy pricing will
he a wvery necessary condition for the success of other energy

related !.JLZ'} i Yy {1"19,,—3‘_,_{,'"5.:&.; w

Tt is obvious from ouwr review that snergy demend mamagaﬁent
fas not besn without anv cost. The most significant sconomic
costs ware in the form of higher price: ard  prodaction coste,
somewihat - slower economic growbh, increasing trade and paymantev
deficits, growing foreign  debt  burden, uncertainty  in thé
edohnangs rate, and balldmniﬂg @is;ai deficits. The policy also

adversely aftfected income distribution as far as the oll taxes



13-4

‘and_tﬁe_buwdan of inflation ware ragressive. The pricing aspect
of the energy demand management brought about unfavourable social
and political conseguences, mainly through reducing the stability
and the decision-making capability of the government. These costs
usially varied depending on whether they are considered on  a
short rum o long run basis.  Some could have been reduced in the
short run but would have made other costs even higher in the long
U For example, & cheap oil price policy would hayy 1 oweesd
the inflation rate in the short run, but conseguently the
international  economic pesition of the country wouwld in the long
run have been weakﬁngd. It seemns that these costs could not have
been totally avoided. Given the economic, seocial amnd political

the country during the study pariod, 1t

=
P
i
~
:
i
e
Y]

milisu i

matter of trading off among varisus policy uluF- N :

p—
.,“l
it
bt
o
Iy
-
3
i
o
-~
t

-+
HH

concomni tant benefits and cost In the future, the ability to

reducs these costs will depend on the import dependence 1

-
at

SIS Y ., the pubklic awareness of the energy problem, the
improvemant  of  ensrgy planning, monitoring and evaluation by
government  agencies, and the right mix between economics  and

politics in government decision making in the ares of snero

While +the recent decline in crude oil Hz} cweg redumed

burden on  the sconomy and made it sasier for the governmant to

improve its energy pricing and othse HEInl g b Tl Rl ST ERE , it also
caused the public to be less enthusiastic and conscious about the

nesd  to Conserve snergy. The baht devaluation in November 1984

in fact increased the babt cost of imported oil and made it more

ity



gdifficult for the government to comply with the public demand €ne

lTowsr retail prices of il products. At the time of the writing

»

all oil products except gasoline and diesel il areg subsidized

b

and the acoumulated oil fund is bkelieved to last until the middle
of 1985 basfors it becomss negative again.

Despite some weaknesses in the ensrgy demand managemsani
policy, the availability of indegenous energy resouroes such as
natiyral  gas, orude olil, lignite and some non-—-petrolsum  anergy
halne o brig;ten Thailand’ s snergy future. The government oid

and will invest large sums of monsy in the production and use of

o)

these energy P@%durﬁes which will eventually substitute  fov
largs groportion of imported snergy wup to the aid 1996, Thares
is a need for and nore und@r;tanding about  policy  improvemenlts
concerning energy pricing, instituwtional srrangemsnts, long tsem
srsrgy planning, investment strategy, energy consscvation, and
gther anerdgy issues. .what is needsd in the future s consietent
ard  continuous efforts by the governmsnt and the private sector

to, implensnt  these reforms in order to alleviate the enargy

piroblem.



Appendix 1

Regression Estimates of Energy Demand
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Motation

Demand fall variables are in 1@6 Feal)d

L.DTCE = log of total demand for commércial arnergy
LDE = log of demand for electricity (general)
LDHE = log of demand for electricity (hydroelectric)
LDNE = .1mg of demand for non-slectric BRergy
LDFPF = log of demand for pe&rcleum products
LDLFG =  log of demand for LFG

L.bEs = log of demand for Gagaline

LDE L= 1D§ af.demaﬁq for Kerossene

LDDS = log of<demand for Diessl 0il

LDF = log of demand for Fuel 011

L.DCL = log of demand for Coal

me (in million baht, constant prices)

LETO = log of ﬁeal gross domestic product.

Price (all price are in B/18° Kcal)

LFTCE = log of reél price of total demand for energy
LFE = log of real price of slectricity

LEPNE = .lmg of real price of nonwelacfric SBNEr gy

LPFET = Img of real price of petroleum products
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