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1) Introduction

in the year 1977, Thailand epent about 8310 million U.S.
dollare for 9,700 million litres of imported petroleum crude aut
another 150 million U.3.dollars for 1,600 million litres of f{ini:hed
products. The import bills for petroleum-based enerpy, whigh chnres
morc than 80 per cent of total enersy consumntion, accountod for 21
ver eent of total import values. Tables 6 and 7 in the Annex have
slovi the pattern for petroleum utilization in Thailand,

As a result of exorbitantly increasing price and a tendency
in chorta;c of supply of imported oil, together with rapid inductrinl
and social development which have tuken place in recent years,
Thailand 1s on the threshold of an energy crisis and must do everythiag
possible to exploit all available energy remources along with the
neccasity to improve efficiency of enerpy systems within the ilin;<iom,
Until now, very little effort has been devoted to the proviuion of
nltcernative supplies of liquid fueln,

Thailand ie an agricultursl country and still hao more
arca available for cultivation., Various kinds of food crops sucl as
sugar and casnav¥a are pgood feedstocks for production of fermentation
alcolol wﬁich can be utilized as complementing fuel., Such feedntocks
ma; be obtainable both by absorption of surplus crop products, :ind
by nlantation in svecific area for enerpy developunent., Develowins;
poier aleohol industry as an indirenous mource of fuel supply ¢nan

tiius be acheived by meaking use of tirge renewable energy resource:.

The nrospects for Thailond will be discussed in thie paper.



Present Structure of Ethyl Alcohol Production and Utilization

In Thailand, there are at present 48 distrilleries,

Of these, 45 are small government-owned distilleries which are
operated by private compunies under permission and regulation

of the Government, These small disgtilleries produce potable
alcohol for local consumption only, ‘‘herefore, the potable
aleohol industry is currently the main exit for alcohol utilization
in this country., Only 3 distilleries will produce industrial
alcohol (95 * value by volume), two are privately owned while

the other one, which also produces pctable slcohol mainly,
belongs to the Government. wsastcern Chemicals Company and Jhal
Alcohol Coupany are the two private sector distilleries ol recent
origin which have industrial alcouol production rights exclusively
for export markets. ne wastern Chenicals factoery with tie
current installed capacity of about - million litres per ycar

Lhao start.d its production sinc. tle e¢nd of the | >ar 17745 wiile
the Thal Alcolol factory with an initial installed capacity of

(¢ million litres per year, only /4% of its ultimate distilling
capacity, has not started operation,

In terms of 955 V/V ethanol equivalent, the approximate
nroduction of indug*rial alcchol in the year 1977 was totally
90,5 million litres of which 904F percent or 7.4 million litres
w06 consuned in the form of spirituous liquors, fHe> per ccnt or

G.1 million litres was for export and 5.1 percent or J.. uillion




litres we for inland industria use, mainly for shemical
purposes. The breakdown of ethanol production and utilization,
including the use of raw materials, since 197% is shown in
Table 1 in the Annex.

The industrially domestic use of ethyl alcohol (total
> million litres in 1977) can be categorized as 1

"5 per cent of total for medical products

50 per cent of total for cosmetic products

12 per cent of total for painting purposes

. per cent of totul for others

Table 1 implicitly shows that molasses has becen used
us maln fecdstock for producinrs fermentation alcohol in Thailand
and the consumption has becn dominated Ly potable alcohol industry.
'he use of glutinuous rice (5-10 %) blended with molasces for

specific "qste and aroma has s . ng historioal bas round in the
fermentation industry in Thailaad for haman

consumption, The actual production capacity of 95 7 V/y alcohol

consists of 1

Thai Alcohol Factory (to be completed soon) 60 million litres/year
Eastern Chemidal Factory 8 million litros/year

Government-owned Factory 24 miilion litres/year

Total 92 million litrcs/year
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Availabili end Suitnbility of | w Materials

Molagecs can be considered ae conventional raw material
for producing fermentatior nlcohol 4n the pust history., Thailand
is aa agrioulturcl country holdine mere tham 100 millien rats
(1 ra1 = 1,600 sq.méters) of ocrop arna which yield 4 mostly
starchy products cuch an rice, cassava and maize. Reducing
sugar can be obtain2d by saccharification of starchs Thercfore,
in aiming at evailability of raw materials for planning of
ethanol produotion, we npnnet omit these rescurceas, Two factors
that must be taken intec account, l.e.y productivity of planted
area for glcohol from different crops and cost of raw materials

for alcohol production from different feedstocks, will be discussed

as followa 1

4=-a) Productivity of Planted Area

-

mrimn AL PP amnnt ATOpPB, "7"'11‘.1}7, suFar cane, cassava,

maige and rice will be considerecd, Table 2 in the Annex shows

that planted area for surgar cane has highest productivity, both
in termes of naess and income per unit area, while rice eror
yields loweut productivity. However, according to experimental
rcsults and brsed on potential fermentavle contents per unit
weight,rice gives highest yield of alcohol, approximately 5.8
times aa muoh as sugar cane docs, Putting these factors together,
it appears that sugar cane crop holdes highest potential of alcohol

yield. per unit area of land used (564,2 litres/rai), the second
(558,41 litreas/rai), the third is

highest yleld is causava Crop




rice crop (112.9 litres/rai) and the lowest is maize cron
(736 litres/rai),

Cassava seens to be competitive with zugar cane in
view of alcohol output but it gives lower income for the farmer
in the same area. In i(1e aspect of waking use of land, it
iight be, therefore, said at this noment that sugar canc crop
should probably ve the itost suitable feedastock for alcoiol

aod
production,

G=b) Cost of Raw ..aterials

Sost of raw nateriuls for alcohol production frow five
different substrates namely, blackstrap molasses, sugar cane,
cassava, raize and broken rice are studied, Evaluation and
comparison are shown in Table 3 (Annex). It is apparent that
prices of starchy graine of maize and broken rice are rclatively
aigh vhen conmpared with sugar cane, molasses and cassava. Zror
broken rice, its nrice iz about (.5, 2 and 3.5 tiues thozc of
sugar cane, molacses and cassava respectively.

Although cascava is the cheapest raw material
for aleohol production, its conversion cost is found to be very

highs For example, it is learnt that CAL.IG distillery in

Curvelo, Brazil would produce cthanol at a cost of 2.50 Jalt,/litre

vielding 100 litres frow 1 ton of cessava and the cassava brice

is 240 Baht per ton (1 Thai Zaht s equivalemt to 0,0% US dollars),

Using the same conversion ratio and cassava price in Taailand

2

(460 Baht per ton), the cost of raw material would be 2.5C Jaht
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and production cest would reach 4.75 Baht per 1 litre of ethanol
while expori price (F.O.B.Bangkok. of ethanol usin, molassc~ ns
feedstock is only 4.59 Baht/litre.

Suitability of the two materials, molasses and oassava
sesas te be competitive but varies from oase to sase. Availability of
molasses depends on three factorsj the sugar production, the
sweetnecs of the used sugar cane and the efficiency of the sugiar
mill, About 70 7 of molasses produced in Thailand has been experted.
The export volume is growing every year. Table 4 shows the
structure of molasses production and its utilisatien duriag 1973-1977.
For cassava, it is well known that cassava is an important food
crop in Thailand. According to the demand of the market and consi-
dering the fact that cassava can grow easily, the production
volume is fast growing year by year. Most of the cassava is made
to pellet® and exporteds The price of camsava thus depends on
foreign market situation,.

Exported molagres could be available am ieedstocl: for
future alcohol plants. illowever, there in some limitation in the
availability since the ameunt of molasses production is based on
the capacity of ghe sugar mills which, due to world suxar sarket,
cannot be easily increamsed « On the contrary, if cassava is
chosen a5 raw nmaterial, it will be much easier to produce cassava

in greater amount than to produce molasses.
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Looking into these ‘pointc of view, alternative use of
molasses and cassava ns raw matcrial for development of alcoliol

production in Thailand will be subjected to the following

conditions 1

1) The availability of molamsoc is limited by the

output of the sugar mill

2) More cassava needs more arca and, %0 some extent,
the economy in making use of land must be introduced,

3) The prices which are relevant to foreipn market

b)

Using molasses is cheaper only when the denand is

less than the output.,

Potential of Utilizinﬁ Alcohol as i'uel 5.pplement

The spectrumi of the so-called "energy crisis" and fuel
shortages have drawn attention from meny many countries in
exploiting ~very possible energy vrepourcey rathex than to pus mueh
reliance on petroleum-based energy.  Fermentation alcohol has
some atiraotive features being a renewable
energy source and usatile as alternatives for oil derivatives,

The potential demand for aloohol developed in this country oan be

agcounted as

(1)  Export

(2) Feedatock for domestic chemical industry

(3) Domestic fuecl supplement




I: the 1977 export. of 952,000 tc s of molusces
vere fermented in the country, Thailand would have had an excess
200 million litres of alcohol available., To make uce of this large
amount of alcohol ag an export. the Government needs to dovelop
international trade policy for alcohel and the price must be
conpetitive to the world market. In terms of feedstock for
domestic chemical industry, the exlsting demand in thia catcgory
is only 3> million litres. 7This would involve subatantially hish
investment of new large~escale chemical induntries and ponsibly
the world market space for export volume 1s needed. The potential
demand for domeatic fuel supplement seems to be $the easiest channel
to make use of available alcohol. liowaver, in the light of

overall national economy, an integrated feasibility study should

be made among the three accounte of potential demand as uentioneds

This paper will deal only with the aspects of utilizing pouvcr

ulcohol, in iuel technolopgy itsel

hma) Technical Aspects

Conoideralicn in the usre of ethyl alcohol aus an ¢ngine
fuel 1e that it has anti-lnock rating and could operute at a
ligh comprension ratio, LEthanol 1o an efficient non-corrosive
fuel and can generally he mixed 20 t &0 with conventional [anoline

providing fuel for normal cor engines which requires no ad justment

to the caburettor. 100 70 ethanol can also be used with a modifioation

To be mixed 50 1t 5C with diesel oil, an

of the carburettor,




efficiant fuel is produced which requires little adjustment to
the injection system of the diesel engine, Tetra-ethyl lcad is
novi the most popular anti-knoci compound, but the dangers of
excessive lead in the environment are nov well known. 3Special
cttention is being given to ethianol as an acditive to jasoline
in place of lead, since it would help reducing polliutants,
iiproving octane and pornibly increncing ileages

In the case of Thailand, it had been proved that it was
teehnically feacible to uce A5 “of aleohol (U9 ¢¢ ethanol)
Llenced with Llrad=-free gasoline in the internal combustion
engine without any modifications of the engines. Utilization
of blending percentage of lower than 15 % will cause cars of
come models to knock. There were not any usual engine wear or
mechamical problems in tliesc enpiness Utilization of poucr
alcohol, at least 1§ ** blending with 55 % lead=frec . rsolinc,
ip internal combustion cn;ine is thus ready for norual vcilgoog
in this country.

However, in utilizinyg ethanol as supplemental cnery),
.. teclinical benefit in view of totul enersy gain wust be pointad
out. Actual operating data, fron an existing distillery with a
capacity of 22,06C0 litre/day and using molasses as feedstocii,
indicates that the production of 1 litre of ethanol would sccuire
an average of 0.416 litres of fuel oil and 0,227 kwh of electrical

cner;ye This implies that ve would need 4,236 kcal of hcat
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equivalent to ebtain heat of 5368 Koal from 1 litre of ethanol,
The energy conversion ratio (output/imput) is only about 1.27
and it looks like a transfer of energy consumption modes with a
little gain of energy (1132 koal per litre of ethanol) In
volumetrical point of view, however, to use 1 litre of acoliol

\
fuel would approximately reduce Q.6 litres of petro-fuel
consunmption,

hab) Economic Aspects

If 15 % alcohol blended with lead=free gasoline is
acceptable for use, The selling of this new blending fuel at
the same price as or less than that of leaded gasoline is a
rood persuasion. Current price of regular gasoline 1s 5.12 Baht
while that of leaded or super gasoline is 5.60C Baht per lit e
(January 1979 prices in Bangkok gas stations). The selling price
of blending fuel should,,therefore, be 5.60 Baht per litre or
less, snd the price of blending alcohol can be calculated as
followe 1

regular gasoline price (1-0.1%)4X(0.15) super gasoline price

5¢12(0,85)40,15X = 5,60

X = blending alcohol price = 8,32 Baht/litre

Current ex-factory price of 95 % ethanol is about

4,60 Baht per litre (F.O.B.Bangkok)s The marginal profit per

litre of povier nlecohol utilization (15 % blended) is therefore




Ce%2=li,6C or 3.72 Jants and this rarginal profit can be nrovided
for government fuel taxes, aistributor and ras station serviccse
3lending in hijher proportion of alcohol to pasoline is posaible
but the blendiny alcohol price must be lowered and the war;inal
profit 1s reduced.

ilowever, the econony of utilizing power alconol lust
also be considercd in terms of loss and jain in foreign currcencys
I{ molasses and fuel oil are uced for power ale¢oliol pnroijuction
and if the alcoliol substitution in bleniing fuel is voluuctrically
applicablc to rasoline to be substituted, tuen congideration '
can be made by determinin;; the outflow of foreirn currency
incurred by importing an amount of fucl oil arnd non~exportinﬁ
an amount of molasses, and by determinini the inflow of forci;n
currency incurrcd by the reduction of imperted usolince

Baned on current prices (c.i.f) of imported gasoline

and fuel oil, Jable % revcals the {ollowings 3

(1) VProduction of nlcohol az supplemental fucl will
not serve the purpose of (aininy in foreijgn currency as lonr as
tlhe pricc of wolu.zes i Wi rer than 52 Jant/ton. The .ininiun
price (avera,ed annually) ol molasscs within the past sitt jears
ie 655 baht/ton in the crog rear 1975/76 (Lable 4)¢ This would
indicate that domestic use of alcohol fuel would cause a lous in
foreipgn currency.

(2) Production of alcohol for export will gain in

foreign currency if the price of molanses is lesc than 1,060
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Baht/ton, The maximum price of molasses was 1,016 Baht/ton in
the crop year 1973/74. However, fo: such a high price of molacses,
the price: of alcohol must be higher than 4.60 Baht/litre '
and the foredgn currency gain shall be maintained. The problem
is left to demand and price of alcohol in the foreign market.
(3) Ia the case of cassava, if value-added in srocessine
cassava roots to exporting-pellets is counted, there is a big loss
in foreign currency for utilizing alcohol derived from it, cither
for domestic fuel or for export:. On the econtrary, if there are some
cpecific crop areas to grow cassava as an alcohol feedstock, not

for exporting pellets, it would be more economical in this agpcct.

Outline for Development Progxram of Power Alcohol Industry in

Theiland

It has been discussed in the previous sections that
molasses is likely to be the most suitable raw material as long
o 1t is locally available for production of ethyl alcohel.
liowever, utilization of ethanol for gasoline additive would not
save f&roign exchange unless for export. Establishment of power

alcohol industry in Thailand would, therefere, serve only the

following objectives

(1) To be less dependent on foreign energy sourcc
and increase the firmness of domedtio emergy supply, & polioy for

national energy development plan.
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(2) To increase volur-added of agricutural products

by such asgro-industry

(3) To increase employment opportunities which would
help reduse social problems

(4) To reduce the severity of the environmental lead
poiasoning caused by present gasoline additive (tetra-ethyl lead)

(5) To solve the problems of surplus sugar, cassava
or other starchy crops, which would arisc in the future. (It
chould be noted that saving in foreign exchang is attainable in
this objective since the surplus cannot be converted to export
values),

Total gasoline consumption in 1977 was more than
29200 million litres. The rate of consumption is increased
about 3-10 % annually and it is expected that the total demand
for gasoline in this country will be abonut 2,300 million litres
by the ycar 1980. To determinr how much power r’cohol oould be
produced would involve %00 many factors, such as existing potential
productivity, the availability and suitnbility of raw material,
time required for construction of new dintilleries and the dlendins
ratio. The power alcohol development program will be bound to

the following assumptions 1

a) Molascec is the most muitable feedstock in as such as
it is available.
b) Availabity of molasses for power alcohol production

shall be from the prenent export volume and be not more than
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1 million ton/year cdue to the constraint of the sugar industry

¢. Existing distilleric. (except the ‘hu. Alcohol
factory which iz not yct in operation) shall not serve tic
purpose of this pro:rranm.

d) It shall tuke at least % years for construction
und/or expansion of new distilling units

@) The ratio of cthanol blended with gasoline uiall
be fixed at 15 : 85 volumetrically,

dccording to the above statement, the first 5-year

development program beginning in 19500 can be outlined as follows 13

5«a) Schedule I Utilizing 60 million litres of ethanol blended
vith gasoline in 1950, whereas. LOC million litres of new Lloncing
fuel is available for serving 14 % of the total demand for .soline
of which 2.1 % will be substituted by ethanol.

This echedule is based on existinyg installed capacity
of the Thei alcohol factory (1st wait) and thereby it is necessary
10 install new diastilleries. Schedule I is appropriate for the
first ctage of power alcoiiol utilization, becsinning on a ~mill
scale ac ui i iwwentotion progran to introduce and entrust
this nev. blend of fucl to the people. The progran can be
inplementced by coorlinaling, the use of jovernment-ovned vciicles
vith the sunply of fuel froa the Uil Fuel Organization, also
a government enterprise. Jhe povernmentidl gasoline concuiption

ig in this small scale ana it it is found to satisfactory, wnother

o




program of bigger scales can follow Schedule I would require
/

npproximately 220,000 ton of molasses, 22 % of its maximum poscible

export volume.

5-b) Schedule II  Utilizing 240 wmillion litres of ethanol

blended with'gasoline in 1983, wheress 1,600 million litrvs of
new blending fuel is available for serving 42 % of the total
demand for gasoline of which 6.5 % will be gubstituted by ethanol.

This schedule is based on the ultikate potential
productivity of the Thai Alcohol factory and the availability

of molassess The Thai Alcohol factory could positively deveclop
its second, third and fourth distilling units (200,000 1/day

for one unit) prior to the year 1927, depending upon the Jdemand
in the foreign market and/or upon the Government's policy in

thirs matter. However, due to economy ©of soale,lower production
cogt 1n posaible. About 580,000 tons of molusses will bhe
consumed, the amount of which is close to it3 maximum availability.
'le rest of molanses should be uerved for the domestic growing
demand in spirituous liquors and chemical industry. The main
objectives of the decision making to use schedule 11 will be

the reduction of environmenial le.d nnJ of dependence on ilmmorted
oils Pricing adjustment might, thercfore, be an attractive

pereupdion to thin new type of blending fuel.

tec) Schedule III (final stage) Utilizing 430 million litres

of ethanol blended with gasoline in 1935, whereas 3,200 million




litres of new blancing fuel .o aveilablr for serving 75 % of
the total demars fur mmolinn ~f whirk 1,954 411 be substituted
by ethanol.

-

Thi. wchedule is Lauss oa the pruposal that super gasolinpe
will Le epiirelv roplaced hy the new bleiading fusl, leaving only the
regular type to be costwred in the nome manner. 3inoe all molasses is
consumad in Scheduly !I, othur substratez must be introduced for the
produciion of additiosal 240 million litres uf pever aloohol, Suffi-
cient substr:ies ..ust *e provided by two moant , vhich would need a

fi:n policy on the pari of the mitional aloohol program, i. e.

(1) To obsorv surplue orop producis and use them for
alcohol productiogn in cn aaount vhich wou'd partially fullfil the
tolal “equirenient of 240 million litraw.

(?) To ceveloy exirn lend arsu for rlanting raw
raterial thot will by uted eniv an 2 {emdmtock for power alcohol
preductica. iy reard tiers wug’ he s wneoilic land for epergy

develcpmeat or, ia nore vin.le wodm , the energy plantation.

The Gurger sesu of Jand “or epergy deve lopment will be
racuired afier 1537 4lone wvitny the Jrowing demund for power
ajenhol in tha ounli’. The sources of aubsirates will m:inly
come from thie typr of lrad #.4 partinl v {vey <he surnluas of
food crops. The cunber of dis'il)oriee, size snd type »f aach
umt and their l:ca 97 woule need cavraiv?) a-onsmin alue s hefora

+

any justifioction oan "o mad:, ind oroa wtbom te g ipa of thus
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paper, However, it should be noted that the decision mankin~
to use the Schedule III will comply with all objectives as

mentioned in this section.

Conclusion,

Present utilizstion ol fermentation alcohol in
Thailand is mainly devoted to alcoholic beverases with only a
small percentage of demand in chemical industries. llolausscn
lias lons been uned as conventional raw material for alcolgl
productions LFipures from exinting factorics show that nlcoliol
production cont is heavily affected by raw material, whatever
it 18, generally sharin: more than 50 4 of the total cont,

Sugar cane crop han nbown hijhest potential ol both
quantity of alcohol yield end income per unit of
nlanted area. However, the uce ol super cane as raw materiol
for alcohol production is sti ' 1 mure expensive than caurava
end molamses, Cassava war found to be tlie chenpeost substrate
but the total product cost ol alcohol ie still high due to tle
hirch coot of conversion procence. liolarnes seems to be tie mont
sultable feedstoclk for dAistillerdies as long an it is aveilablo.
Thailand 15 now exporting about 2. % of total molusses nroiuctions
This export volume can be ¢iversified for domestic aleoinnl

industry. iowever, Lhe availabildty of molassens will be limited

by Vhe sugar industry which is now fuoing an unsatisfaotory situation

in the workd maurkets, Uhe 1. vitedl arount wouid induce a higher




price. Thir makes other raw mater 'als more competi'ive to

rnolasses,
Fermentastion alcohol haxs some attractive
features eince it represents a renewable eneray resource and
can be used as alternatives for oil derivatives. It was
proved in Thailand that it is technically feasible to u-c¢
95 %'V/V ethanol blended with lead=f.ce rasoline, at a
volumetric provortion of 15 : (%, in the internal combuution
encine without any modificaiionse The usc of this noew Ulending
fuel as substituc Jor suner czooline S econonical in vie. of
masoline's vrice in th niarictle  lowever,y aicohol blenucd lucl
vwould not at orccent gerve tice purvoge of savin: in forei;n
exchange, since the cost of molnseses itself in one litre of
alcohol produced is higher than the c.i.f. value of gasoline.
The program of power alcohol industry in Thailand

should be s* :pwise rleveloped, posribly coinencin: i1 1 (O,

The first step sh:11 b ‘one on a nuall scole laplement:i on
vhile the second zten is vane! on utilization of 4l av-iliable
molasses. Phe final stew choll renlace all i usc

of cuper gasoline by alcoiol-blunded jasoline. thie st will
recuire other forms of nutistrateeiand to a certain extent,
will need extra lani for ener;y develonment.

mlLin voner tells tloat sower aiconol industry in this

country ic a sound possibility, However, it must be understood that
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) the optimization of production and utilization of fermentation

rlcohol is a different matter of which an intepgrated feacibility

study is needed before any action shall be takemn.
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Table 1 Thailand's Productien and Utilizatien ef Alcehel

(millien litres) ’

Year Raw Materiuls Preductien Utilizatien Export
Glutinous Rice | Molaeses 95% v/v Petable | Industrial
(ten) (ten)

N 1973 25437¢ 220,950 61.1 59,6 145 -
1974 38,278 229,948 80,4 7848 146 -
1975 8,798 179,201 63.9 6147 2¢2 -
1976 10,515 2274105 7647 7562 2ok 1o
1977 15,656 287,650 9645 87.4 3,0 51

Table 2 Preductivity of Planted Area
Planted Areg1) Producti‘%) Average Yield (2) Petential Yield of
~ L {lcaho
L‘rep s audied - -
Yalue (3)
(1,000 rais) (1,000 tcnl)kton/rai) (Baht/rai) |(1itres/ten)l1litree
re
Sugar Cane 2,804 22,56k 8.06 2,400 70 564,2
Cessava b, 359 10,158 2e13 980 262 55841
Maize 8,029 2,675 0,333 556 236 78.6
Rice 534,595 15,068 0.276 516 Lo9 112.9
)
i
L8
\




Remarks (1)
(2)

(3)

\.1'fg1 = i.600 aqemeters s 0,395 acres

1976/1977 crep stutistics

averaped over 1Y73-1¢ 7

experimsntal results by Faoulty of Eavironment and Resource

Studies, Mahidol University, Bangkok

1 Baht (Thai currency) » 0,05 U8 dellars

Iable 3 Cest of Raw Substrates Yielding 1 Litre of 95% Alcehol

Subastrate Yield of 95% Aloehel Unit Price Cost of Raw mubstraten
(litres/ten) (Baht/ton) (Baht/1itre)
Melasses 271 (D guo (3) 3410
Sugar Cane v0 (2) 300 ke29
Cassava 262 (2) Leo 1,76
Maize 236 (2) 1,670 7408
Breken Rice Lo9 (2) 2,640 615

Remarks (1) average yield frem existing distilleries in Thailand

(2)
(3)

oxperimental results

averaged over 1973-1977 F.0.B. Prices, Bangkek




Table 4 Melasses Production and Utilisatien in Thailand

-22-

(1,000 tens)
-
Year Productien Lecal Cemsumptien Expert Price(F.0,B.)
Baht/ten
1972/73 526 119 ho? 766
1973/ 7% 702 210 492 1,016
1974/75 678 178 500 954
1975/76 910 188 722 688
1976/77 19223 279 953 782
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Thailand's total consumntion of setrol~vi
profvects in 1977 w ;5 aporoximntely 70,700 million i
litres. Phe puttern of utilization, product by

wroduct, in voluwic is as follows :

diesel oil L IR
fuel oil 3% 5
;asoline 21
kerozenc, jet fuel and 1r3 12

The volunetric share of petroleumebased
ener:y utilized by mnjor economic sectors in
Thailand, as averajed over the 1475=-1377 periol, can

be shown by the followin, classifications

“ransportation & Comnunication By o o)
r.anufacturing 17¢0 &
Ilectricity & .ater JSunply 164C ¢
aricuture (dncluiin;; fisheries) Mol 1}
Somiuercial sarviees and Othors 10,0 !
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