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5 & comparison of the technical and economic advantages and J
disadvantages, to both the national economy and private in-
dustry, of oxllm;g rice mills in Thaliand with those of a
modenrn rice processing mill,

1.3. The purpose of the study was to formulate recommendations
for approprlate methods to Improve the efficlency of the existing

rice millIng industry elther through the Introduction of a modern,

economically viable, optimum capacity rice processing industry,
or, in the case of an unsatisfactory rate of return of the feasibl-

lity study, through the Improvement of existing mechanical milis,

The consultant formed the opinion that the problem was clo-
sely Invol ved with the structure of the economy, and that the clo-
shg down of existing large mills was due to Infrastructural econo-
mic probiems rather than to a real technlcal deficiency; the study
therefore triedto demonstrate that the latest improvements of the
percentage of recovery due to advanced techniques will permit suf-

ficient margins to undertake gradual conversions in the rice economy.

1.3, For the implementation of the work a mission of four experts
visited Thailand during 1970, The investigations conducted consisted
of:

a) & study of the markets for whole grain and broken rice, rice
bran and rice bran oll,

i
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.
b) a study of rice production,

| c) a survey of the rice processing methods at present practl-
sed In Thallana,
d) technical and economic determinatlion of the best locatlon and
slze for a modern plant,r |
e) a comparatlve feasibility study of three different modern
processing system.s‘,. with and without by-product utifiza-
tion, | B

f) a financial analysls of the two chosen solutions, : ’

The findings, conclusions and recommendations are set out In

the present Final Report and In Appendices | to VI, 1

Note: In accordance with the Instructions of the UNIDO, Industrialconsult
avalied . ltself of the services of Food Englneering International, Inc.
a subsidlary of the RIVIANA FOOD inc., Houston, Texas, which
“holds the world-wide patent for the ¥.-M process (Alternative 111
in the feasibllity study). _ o
F.E.|. alone.should, therefore, be held responsible for the data

(product yleld estimates, capital costs, ope}'allng costs etc.) utl-

lized In the feasibiiity calculations of the ».-M processing plant.
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CHAPTER 2

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS




INDUMIT'RIALLCONNULT

3 BUMMARY OF CONCI USIONG AN IRD CONMML MIATIONS,

8 1. Concluslens

The slituation of the rice milling Industry In Thulland a' rosent
Is such that the losses, In both quantity ard quality, are voey highyg
they vary between & and 14 miltion U, S, doltars, depending on the
quality of the larvest and the auantity iitted Ly the hollor ,, 10t el -
tuation has arisen chiefly because of the Chianage o the e b end
production capacity of the mitling pl. nts which Lo ploce o v
Second World War, when numcrous stoidned mills Patbing ! oo

replaccd the turae Industrlial mitls tac. i1 af the oy of the rive e

Chao Fiiya, The main reavon: for this chang., werc the nigh o @ of
trensport and of pudily procurcia at aad the with. . Lol of OFE RIS FoTC!
industry,

A radical changc In the present stirw ture of e rice fnda tey i
essentlul In order for the cconoiny of the Thal rlce .. tor to oLy

the maximum benefit, especlally trom exports of high qually erlg _,

The feaslibliity study porformed coipured differ. w typee of mo-
dern rice-processing mille with a capacity of 90,000 neterle tone (1)

of paddy per year: the minimum capaclty for a falr coiparison of the

(1) This is considered by Riviana Foed Inc, to be a PHOIRWMN requlres
ment for the profitable adoption of the X--M procoess for pollshing
rice in the presence of a solvent and Is at the sanic time an optil«
Mal capacity according to the expericnce gained In the Unlted
States wherc a new pregramme for the construction of modern,
large milis sets the optimal range betwoen 00, 000 ardd 100, 000
tons per year, Moreover, as a mill working 90,000 tens may al-
Feady be confronted with paddy procurement ulfficulties, o forter!
@ mitl with a larger capacity weuld encounter evon greater difficul-
ties,

corv,
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The estimated net profit of the mill before taxes Is 570,000 $/year,
assuming that the paddy Is purchascd at 62, 50 $/ton, the average price
paid by the present mills; a price of 68,00 $/ton could therefore be paid

for the paddy before profits are comipletely extingulshed,

As rcgards the utilization of by-products, the fcusibillty study has
shown that the highest profit procured by the extraction of oll frum the
bran is $ 120,000 yearly, Itls clear even fromn a comparison of Altera -
tives | and Il that the oll-extraction process is profitable, slnce It pro-
duces an Increace In the net profits of the mill, This is lmportent in the
spcecitic case of Thailond, where the dofulod bron Is al present maiketed

at the came price as row bran,

it should clso be added that crude oil extracted by mitling in a piaot
Integrated with an oll extrector has a very low free falty arid cordont,

which muics It a very valuuble source of edible oif,

In conclusion, the feaslbility study indicates that a large-scale wwo-
dern rlce-processing mitl with a capacity to process 90,000 tons of pad-
dy a year can be economlically viable In Thailand, but an essentlal pre-
requislite for its successiul operation Is a government-controlled scheme

for the large-scale procurement of paddy at controlled prices,

3 3. Recommendatlons

it s urgently necessary to restructure the Thal rice Industry, since

the losses of odible rice are very high,

The hullers should be replaced by standard mills, manufactured lo~
cally or imported, possibly Improved In sccordance with the most modern
fechnology, The hulters should be considered only In the case of rice to
be milied for consumption by the producers themselves,
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Large-scale Industry for rice-processing should be re~established,

as far as posslble, thus improving the miliing yieid and the quality of the

nroduct,

and greatly benefitting exports,

Since the large-scale rice industry has been disintegrating since

the war, for various rcasouns, It is neces: ary to rectify the situction by:

a) creating infrastructurces to reduce the costs sustained by the big

b)

c)

d)

e)

f)

mills for paddy procurcment and transport;

mechanizing the handling system for paddy aind rice inside the

mills, In o:-lder to reduce labour co:ty;

making cepital avallible to the Targe industry at low coct;

reinforcing the fiscal control of the small witls, to ensu: . that
all the mills are taxcd justly and proportion liy;
encouraging the big mills, as far as possible, to supply mitled

rice for export undepr bi-lateral agreements;

giving support to the local manufacturcers of milling machinery.

Together with the concentration of rice-processing (inainly for ex-

port) In large milis, particular attention should be paid to the moderniza-

tlon of the mechanical mliling systems uscd by the standard medium-sized

mills, Introducing pire-grading of the paddy, rubber-rolier sheliers in-

stead of disc~shellers and biending of the head rice with the brokens,

The utilization of the rice husks and fuel for the production of mo-

tive power should be encouraged, as It represents the b‘est use for thls

by-product, In this way, not only will valuable foreign currency be saved

on imports of fuel oll, but the probiem of air and river pollution will be

solved (at present the husks are disposed of by burning or discharge into

the rivers),
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The Industriallzation of rlce milling entalls the ratlionallzatlon of
the system of assessing the quallty and value of the paddy according to
the milling yleld and qualltative characterlstics, The present grading
system, founded on visual Inspection, Is subjective and not sultable for

a modern paddy procurement system,

in particular the moisture content of the paddy must be ascertalned
accurately enough to provide an adequate hasls on whizh to determine

increases ot reductions In the price,
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EQUVALENTS

Weights and measures: In this report, tons indicate metric

tons, One "kwien", a local measure of paddy, is assumed to
equal 1 metric ton, One "picul", another measure of welght, Is

converted Into kllograms at the rate of 60 Kg per picul,

The measure of area '"rai" is equlvaient to 1600 square

metres,

The measure of production per hectare has been calculated
or given by the bibliographic documents on the basis of the area

harvested and not the seeded area,

Upland food crops . malze, mung beans, cassave roots, su-

gar cane, vegetables, fruit, other edible seeds,

Oll seeds = castor beans, ground nuts, soy beans, sesame
seeds, coconuts (which are considered oll seeds),

Fibres = cotton, kapok and bambax, ramie, silk (raw and
cocoon), kenaf and jute,

Misceilaneous crops = cardamoms, drled chillies, onlons
and shaiiots, gariic, tamarinds, betel nuts, tebacco,

The values of gurrency in "bahts" have been converted into
. 8. Dollars at the exchange rate of 30, 63 bahts per U, 8, Dollar
(official exchange rate as on August | 1970).
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3. RICE PRODUCTION IN THAILAND ,

3.1, Present situation

The maln characteristic of rice production in Thalland is
that, among the severai producing countries of Asla, it has bene-
tited less from the "Green Revolution" on account of the peculiar
varleties of rice grown (iong siender grain with waxy and transiu-

cent texture, commoniy known as Slam Patna).

in fact high - ylelding varieties recently developed have not
been introduced In the country as a result of of the iack of enthu-
slasm of the loca!l consumers and of the exporters for this type of
rice, |

Rice Is produced mostly for seif-consumption (around 60%)

.nd; the rest |s marketed In the big towns or exported,

Rice production is unevenly distributed throughout the four
regions of the country, However, the Ceniral Region. constitutes
the so-called rice bowi and produces over $0% of the country's
total.

Tota! production of milied rice increased in the past ten years
om0 M. T, to over I3M.T. in 1969/70,

Between 1983-53 and 1963-64 output increased by about 1/3,
Mowever, 43% of this increase was attributable to increased ares
and only 38% to Increased yleid, The impiication is thet increased

‘Mpte: Appendix | contains relevant facts and supporting data to this
Chapter,
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capital intensity and technical improvements have piayed iittie
part in the rise of output,

The expansion of production is expected to continue; however,
any major increase in production wiil need to come from yleld in-
creases, improved production practices are not generally applic-
able on the large flood plains of the Central Region, where control-
ied irrigation is not possible., The population living in the North-
East of the country, being traditionally rice farmers, have first
cleared ail the low-iying land sultable for paddy production. At
present excesslive population density occurs in many areas and

rice cultivation has been extended to marginal lands,

Tabie ! gives estimates of increases in production from

1970 to 1975.

Rice: production in miilion tons

Table |
|Year Non-glutinuous | @Glutinous Total tncrease over
: previous year
e

1970 e, 461 3,696 18, 087 0. 098
124 9,130 3, Nne 13,084 0. 967
1978 9,000 4,500 14, 000 1.004
1973 10, 680 6,000 | 18,200 1.100
" ", m 4,933 16,044] 1.810
1978 18,431 8,300 17,799 1.8

19
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The avaiiable domestic consumption and exports are shown
in Table 2,

The average subface area of the rice farms Is between 3
and 3. 5 hectares. More than 2 million farms crop some 5, 3 tons

each as a rough average.

At present rice cultivation is based on somewhat primitive
methods,

Despite the great abundance of water, today it is only possi-
ble to grow rice by rain fall, and to obtain a single crop per year,
The lack of artificial irrigation makes it difficult to work on any
other basis,

All the cuitivation operations are carried out, aimost exclu-
sively,manually or by animal-power; oniy a few agricultural machi-
hes, mostly of Japanese make (cultivators), are used for working
the land,

Seed-bed preparation starts as soon as the first rains fall,
In June or July; transplanting takes piace 18-25 days afier the
sowing of the nursery,

The quantity of seed calculated for transplanting | heclare is
13-16 Kg, which is remarkably low.

The seediings are transpianted two or three together at a dis-
tance of 30-28cm, )
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Approximately 80% of the surface area is cultivated by irans-
pianting. There are sound agronomic reasons for adopting this
method, in prcferonce. to that of direct seeding, and in addition
the large amount of labour available makes this even more desl-

rable,

Rice cultivation on dry land exists, but on a very | imited

scale,

In the central plain reglon "floating varictles" of rice are

grown, where the depth of the water is at lecast 2-3 meires.

Harvesting is generally carried out by hand from November
to January, after the rice fleld has been drained,

The molisture content of the paddy at harvesting is 20-22% and
sfter drying, which Is effecied by spreading the paddy on stalk on
the ground In the sun, this is reduced to 12-15%,

Threshing machines are aimost unknown, Threshing Is usually
carried out by hand or by treading the paddy on the stalk on a thresh-
ing-floor with water-buffaloes a by driving rubbentyred traciors
over it. In the South, where rice Is produced in small quantiiies
mainly for home consumplion, it Is stored on the stalk and threshed
by human labour as It is needed.

The paddy is then winnowed by means of mechanical blowers
or by letting it fall from bamboo trays In a natural draught.
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The paddy Is stored in huts buiit of bamboo and clay or

even in the home until the time of sale or consumption,

3.3. Rice production plans and targets

Thailiand's second five-year plan (1967~ 71) has set a produc-
tion objective at 13,700,000 M, T. of paddy against 9, 600, 000 of
the base year, Rice production is now the subject of a development
programme, rather than specific-objective plan. Low rice yilelds
are acknowledged to be the result of inadequate water control,
poor soil fertility, little or no control of insects and pests and
poor varietal response to fertilizer, in the near future improved
varieties under moderae management will yield up to 3 M, T. per
Mctaré, compared with the present level of 1.7 M, T, per hectare,

and even more under intensive management,

As said before, out of a total rice area of 7, 300, 000 hectares
only 3, 000, 000 have iimited irrigation.

New .additions . wiil increase this area, beginning in 1970
with the completion of schemes to serve about 68, 000 hectares In
the North.: In the South, about 72, 000 hectares should be served
by 1972 and within ten years the Pah Mong dam on the Mekong river
eq.sld supply large areas of the North-East were yleids are very
low because of sandy solis and irreguiar rainfali.
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CHAPTER 4

_THE MARKET OF MIOK
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o HEMANET OF MO

4.1, Bige export; whole grain end Lroken rice

With a rice-growing ares amounting in the last few years to
an average of 65,000 sq. Km,, |. 0. over half of its entire
cultivated surface arca, Thalland has recorded in the same perlod
a production of about 10 million tons of paddy per year, equiva-
lent to 6, 000,000 - §, 500, 000 metric tons of milled rice. n the
last two years the rice-growing area has flsen considerably, and
the production of paddy has now pass~d 12 miliion tons per year,

On average, about | /8 of the above quantity has been exported,
the rest being consumed locally. Exports were mainly to the other
Aalan countries, such as Malaysia, or other nearby countries, e. 9.
indonesia, Indlia, Hong-Kong, etc.

Table 29 gives the production of milied rice, based on an estim.
ated yleid of 0098 and 689 In terms of peddy for sach of the years
1900-1061 (0 1007-1060.

H we compare the above data with these shown In Table 30 rele-
thve 1o exports of milied rice from 1000 10 1968, wo will lmmediately
nete the importance of Thal rice experts, both with regard e the
‘otel Quantity of mitied rice preduced and, more sapecially, to the
value of the processed rice sperted as compared with the everet!
velue of sxperts frem Thallend (see Blagramie).

 Naie: Aspendines I and IV centain statistice! date and Supperting
information te thie Chapter,
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Ton data shown in Table 31 regarding the dlatribution of the )
various categerios and qual it ice of precoseed rige, rice products
o by-pretucts onporied from Thallend In the poried 1960-1008
would appear vory significand,

The percentage of brghen and lower -quality products stitl ap -
pears *stremely high, bt this is because the importing coumrles
ore often shurt of foreign enchunge and are forced to buy products
of leas high quet lty,

Q0. 0, Ewigtion of exports @l progessed rice by the main Asian
LReriing govnicies

Since 1008 Thailand has been the larpest rige-exporting coun-
wy v the whole of Asla, feltewsd by continental Ohina, Burme and
Janan, as may be seen irem the data given in ihe tables of Appendix
"

0 ohould be noted that Wil 1008 Burma hold the first plece in on-
perting mitied rige; howover e cwparts In the last four yoers have
gretunity drepped uiil oy now ameut to & mere | /0 of these re-
csrdnd for e poried 190! /1008,

Touse from meiniand Ohing wore rioing Wil three yoore age,
0t have new falten censiorably, as have these of aimest ol the
other Asien ewsniries whish traditionsily enpert rige.
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This may be explained by the following:

=  &n lmprovement in the standard of Iiving of the people, with
the progressive increase in consumption of and demand for
agricultural products on the home market;

-  an improvement In the productive capacity of the other econo-

mic sectors of the country,

Thailand - |ike all other deveioping countries, both Asian and
non-Asian - requires first and foremost a progressive expansion of
its secondary and tertiary economic sectors, which might absorb
the surplus of the agricultural population, thereby permitting the
Country to modernige rice-growing and agricuiture in general, by
mechanising production and making increasing use of all the other
technical means placed at the disposal of modern agricuiture by the
various industries (chemical fertilizers, pesticides etc. )

A basic condition for the improvement of the Thal rice market,
especially as far as exports are concerned, would on the other hand
appear 1o be the establishment of an eff icient rice industry, assur-
ng & product of high commercial value,

1t I8 of course true that the characteristics of the different
verieties, the mﬂhot of cultivation, harvesting and drying sub-
stentially influence the milling yleids, but it is equally true that
e miiiing process iteelf can have a considerable effect on the yleld
of the precessed preduct from beth the qualitative and from the quan-
thative peints of view,

] 3
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In this, the general economic development of Japan will
undoubtedly have played u& part,' as well as the progress achieved
in agriculture. The population has now reduced its consumption of
rice, substituting it with other foods,

However. ., it should be borne in mind that the tendency
towards an improvement in the standard of living and diet of peoples
throughout the worid will have a direct influence on exports of all
agricultural products, including rice, in the sense that the poorer

products will tend to be replaced by better-quallty ones,

This Improvement in quality should be taken into consider-
atlon in the case of rice growing in Thailand , both from the agricul-

turatl and industrial points of view,

The progressive adoption of high-ylelding varieties in
more countries and over wider areas will have important economic
and trading implications and is likoly lo cause significant changes
in trade patterns, The resulting acceleration In production will
also make it more difficult to plan production so that supply and

demand remain In equilibrium al reasonably remunerative prices.

4.1.3. Countries 1o which Thaliand exporis rice

Tables 33 - 39 of Appendix Ii show the different countries
to which Thaliand exported rice in the period 1963-1969, and aiso

the quantities of rice imporied by each counlry.' which fluctuate give

considerably In direct relation to the variations in exports,
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This - as pointed out eariier - may be connected with an im-
provement in the diet of the inhabitants of these same exporting
countries, However, it may aiso be connected with the fact that it
has now become more difficult for those Asian countries which tra-
ditionally export rice to find a market for thelr production, on ac-
count of the growing competion of non-Aslian rice-exporting coun-
tries as a whole and the other rice-producing countries, as well

as tota! world exports,

Exports of milled rice, taking those of 1963 as 100:

Year Thaitand Burma Mainland Other non-Asian Total
China Aslan countries world
Countries exports
1961- 100.0 100.0 100.0  100.0 100. 0 100. 0
‘m L] L] L] L[] [ L]
1964 133. 8 3.9 155 .4 181 121.2 117.0
1965 130. 4 81.3 143. 4 114,23 136. 6 131.1
1966 106. 4 7.9 2a3l. 6 108. 2 138. 5 114. 8
1067 104,3 ;3.3 289. 7 9.0 163.9 112. 3
1068 6.6 20.6 170. 8 6.3 107.7 102.9
1969 ".8 37.1 140. 7 6.1 170.5 102.0

it may also be interesting to note that Japan which, prior to
1960, was not included among rice-exporting countries, has in the last
year exported iarge quantities of rice.
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Of the countries which traditionally import Thal rice,
only Hong-Kong has maintained its yeariy demands more or less
unchanged, except in the iast two years, when there has been a
siight drop in demand compared with 1963, Other countries, such
#s Malaysia and indonesia, have sharply reduced the quantity im-
ported from year to year; india and Singapore imported considerable
quantities of Thai rice in 1965 and in 1966 respectively, but there-
after progressively reduccd their initial demands, especially in the

case of india,

Taking as 100, 0 the imports fo~ 1963 as regards Hong-Kong,
Maiaysia and Indonesia, and for 1965 and 1966 respectively for india
and Singapore, we obtain the foilowing figures for imports in the
period 1963 - 1969:

{mports of rice from Thailand

Year Mong-Kong Malaysia Indonesia India S ingapore

1963 100.0 100. 0 100.0 - -
19064 107. 4 119.7 137.9 - -
1968 107. 8 100. 8 30.8 100.0 -
19066 110.9 .6 48.1 ®w.3 1000
1967 1".s 4.1 3.3 . .8
1960 .7 3.5 1.0 ”.3 .0

1900 9.7 3.8 83.6 "’ 3.0
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it is poseibie, of course, that the increase in the price
of exported rice from Thailand, up to 1967, may have helped to
cause these reductions. Simliar price increases have been re-

corded for Burmese rice, and exports have decreased even more

than those of Thailand (see Table 40).

However, since the end of 1968, the export prices of Thai

rice have decreascd

significantly (see Tabie 3, below), especially

those o low-quality ad broken rice, the demand for which has slackened

on the part of traditionai buyers.

Market prices of Thal rice (F.0.8,) for export (US § per M. T.)

Table 3
o
Oescription Annual averages August
196 1067 1%6e i%ep . 1970
mrnmmgmwm
hite rice, 38% bre-
ons 183.6 130.0 147,38 1303 18,8
ite rice, 10% bro-
100.6 140.5 190.5 1734 122.4 (1)
ite, 5% brokens 106.6 283.7 203.3 108.6 148, 8
1009 106.6 200.6 207.1 1009 146. 3
, Alouper 1961 100,58 181,85 1089 0.4
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The problem could arise for rice, as in the case of several
other agricultural commodities, of a general excess capacity of
supply above the effective import demand,

This would require further adjustments not only In prices but
also In trade patterns and production policles, Prices, both na-
tionail and international, may. therefore tend to remain under preg-

sure,

4, 2. Exporis of milled rice, products and by-products of the Thal

rice Industry,

Tabie 41-43 (Appendix '1) give a measure of the types of rice,
products and by-products, subdivided according to quality and com-
merciai definition, exported from Thalland to various Asian coun-
tries (1).

Hong-Kong and Singapore are the only countries which im-

port high-quaiity rice, even if a large proportion of it is re-exported
(generally after remiiling). The other importing markets, especial--
iy India and Indonesia, prefer to import the lowest-grade rice, mostly
parbolied, in addition to fairly large quantities of broken rice ad special
rice products such as rice fiour,

() it is estimated that in 1960 Thailand exported (together
with 751,000 tons of milied rice including parboiled and glutinuous
rice) 330,000 tons of brokens and 6, 000 tons of husked (in 1968 :
79, 000; 379, 000; 8, 000).
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1]

For obvious reasons paddy is not exported from its country

of origin,

With regard: to the bran, this is not exported as it is com-

pietely utilized as animal fodder within the country,

The exchange price of bran palid by the millers to the farmers or
retall tradesmen ig llable to large fluctuations during the 12
month span of one year. The dlagram on the following page shows the
trend of prices on the home mark‘et during the period January-Decem-

ber;

A portion of the bran Is forfeit to ihe oll-extraction Industry.

The resulting defatted bran can nevertheless only be disposed of in

the same saw bran,

Hardiy any bran is exported from rice-producing countries
to other countries, except from Indonesia to Singapore and from
india to the United Kingdom (defatted bran),

The wax separated off the crude oli obtained from the bran has no
commercial vaiue as the quantities thus obtained are so minimal (23-4%)
that its refinement is not economicaliy viabie even in countries, such
as Japan, where oil is extracted from the husk on a large scale,

a3 nt of ped he 1
Since the average size of the rice farm in Thailland is only 3
hoctares, the average yleld is 8 tons per hectare, and 009 of the
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'
production is consumed by the farmers lhemselves,' the main

problem for paddy procurement consists in collecting the pro-

duct for commercial trade, Coliection, storage and sale of the
paddy to the miilers is effected by the middiemen, who consiitute
the iink between the producer and the mliler. The number of mlid-
diemen operating in the country is not well-known, nor is the aver-
age quantity Oflpaddy handied by each middieman, This is because
the middiemen perform their function in different ways ,
e.g. after coliecting paddy they may sell it to other middicmen, sell

it directly to the miller or, as Is usually the case, opcrate a mlil-

- Ing piant themselves, A very common practice Is that of the middle-

man who collects the paddy and mills It in huller plants or small
milis on a service basis, selling edibie rice directiy to the consu-
mers, rctailers or whoicsalers, Since the war, the procuremcnt of

paddy by a mlli of large capacity {more than 5 tons/h) has been one

~ of the major probiems, The hullers and standard mills, by operat-

ing on a service basls for the middiemen, have Increased their pro-
fits, so that the sale of rice to the iarge mills has been subject to
the payment of a higher price 1o compensate the loss of the profit
pr'avlously made by thc middiemen by trading whjte rice.

Table 36 of Appendix IV and the diagram on the following page

give a clear indication of the continuous reduction in the quantity of

paddy which reaches Bangkok, where most of the iarge miiis are .
concentrated. From the figures it shouid be noted that, in addition
to the sharp reduction In quantity, the concentration of the delive-

20
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rles during the first four months of the year is significant, This is
because the miliers have been forced to procure most of their paddy

at harvesi time, when prices are lower because of the increased

supply.

Al present, it Is possible to procure large quantities of paddy
for the operation of a large mill only through the following alterna-

tives:

- making use of the present system of trade, through the mid-
diemen, encouraging them to collect and sell the product to
the mill at a higher, more attractive price. The higher pri-
ce Is iargely determined by the situation of the individual
middieman, and also the fluctuations in the cost of the paddy
and the price of processed rice on the various markets,
Another important factor is the financial and specuiative ca-

pacity of the industry,

- restructuring the entire paddy coilection and trading system,
eliminating the middiemen or integratingthem into the struc-
ture as dependents of an organization under the management
of the rice-mills, a farmers'cooperative or the State. In the
case of this alternative It should be borne In mind that it Is

necessary to replace the middiemen not only in collecting the
paddy but also In the numerous other services they render to
the farmers.

o
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The terms and conditions governing the paddy trade include
payment in advance (financing the harvest or part of it) or on deli-
very (the latter practised by the Government), the collection of the
paddy from the farmer (i. e. transport at the expense of the middie-
man), assessment of the quality and hence the price. This assess-
ment Is done by means of the'analysls of a representative sample
carried out In a subjective way by agreement of the two contracting

partles,

The middieman at present usually seiis the product at the miil-
side free of transport expenses, and recelves payment on delivery .
The price Is established by agreement of the parties concerned at the
time of pgrchasa, after a rudimentary examination of the paddy has
been carried out by shellingasample on an abrasive surface using a

plece of wood

4.4. Iimportance of rice exports to the Thal economy

Tablie 4 gives a clear idea of the importance of rice exports
for the economy and trade balance sheet of Thalland,

in fact, over the iast ten years, the vaiue of rice exports has
amounted on average to over | /4 of the total export earnings.

Table .4 also compares the quantities and values of rice exports
with those of maize,

3 ]
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Tolali Value Rice Exports ¢ Total Malge Kxports % Yota!
Exports(FOB) Quantity Value Value . Cuantity Value Vaivue

Vears  Miltions of (miitions (Mitilond  Exporis(l) Waitilons (mittlons  Exporis(
dollars)  of tons) of doll) of tond ot doid .
1960 43.8 .20 1308 2.0 .04 avs .3
196! 800, 9 .00 100.0 2.0 o.06? 300 .0
1963  476. 8 .89 les.0 2.9 o.473 250 5
1963 403. 8 1.as 17,0 2.3 0.744  ALS .5
1964 617.0 .00  219.8 8.8 LI ens 0.9
1965 647, 0 .9 3le8 23.4 0.004 408 v.4
1966 1.0 1.8 300.0 20.9 1.318  %6.0 10.9
1967 694, 0 .40 3330 3.8 1,003 €00 0.7
io68(1) 648, 0 ). 03 104, 0 2.3 1.300 8.0 1.8
1969(1)  794.0 .63 293.8 2.9 1.830 99,0 12.4

(a) Source: "Economic Progress of Thalland - goneral indicators” - Office of
National Economic Development Board - October 1968
(V) Estimatod




M should 6o barne In mingd that, after rice, malze is Thallend'a
Mmein eoreal crepi at present approximetely 1. 7 mililon tons are pro-
duced, a8 compared with 10-13 mitilon tons of paddy.

Bt white e production of the (atter has remained more or
000 constlant since 1000 (except for a 808 increase in 1966-67 and
" e last two years), (the production of mal’e hes more than teipied
since 1960, and s0 have exporis.

Prom Table 48 and Diagram Xl , we can make further interest-
ng comparisons betw: . n exports of rlce and those of other main
Thal preducts such as rubber, teak and tin ingots,

The production of rubber in Thalland at present amounts o ap-
prenimately 330, 000 1ons por year, having yradually risen from a
preduction of about 172, 000 tons In 1081, However, exporis have
gredually fallen In value, clearily on account of the growing competi-
tien of synthetic products taking the place of rubber,

The velume and value of The! exnporis of tesk and tin have also
doeressed, as a result of atvences In indusirial technology.

Thalland's rele as a supplier of rice to South-Bast Asia is to-
duy Wrestonsd by the drive o seif-sulficiency In neighbour ing coun-
wries based an new, high-yleiding verleties,

Nige esperts have holved since 19000-68 owing te changes n the
el patterns of iradhionsl olionts and of major compethion frem the
W. 0. A and trem Jupan oven in the Burepsen markets. In the Aure,

Pt carnings may Giminich en asssunt of lower Gxpert prices rather

hen boasune of ¢ vrther Goorente IR the velume of ssperts.

—————
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A number of major irrigation projects In the rice areas are
being undertaken, partly with 1, B.R. D, finance, and the spread of
the new varleties and increasing appiication of modern methods -

at present |imited - can be expected,

The price of rice exported by Thailiand and other Asian coun-
tries, evidently on cccount of a growing demand for rice by inter-
national markets, rose gradually untli 1969, as did that of the rice
exports of non-Asian countries, This caused prices to rise on the

home markets of the rice-producing countries as well,

The Increases in prices on the Thal home market have been
slightly less than those of exported rice: they are nonetheless of
the order of 80%, as may be seen from the figures given in Table
.,

This difference is due to the rice premium tax Imposed on ex-
ports by the Thal Government; this tax heips to keep the iocai mar-
ket price stable whiie aliowing the export price to be adjusted in ac-
cordance with the worid market price,

However, it would appear that the tendency for export prices
te rise came to a standstill in 1969, with a considerable drop in
prices at the beginning of 1970 (note the figures given in Tabie 47).

The present requirements of the home market are estimated on
average to be well in excess of total production, and it is forecast
that they will increase rapidly over the next ten years (Tabie 48)
a8 a result of the rise In population. There should therefore be no
gresat concern (est the above-mentioned reduction in exportis have a
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negative infiluence on Thal rice production, since it is necessary

to increase the unitary yleld and also considerably extend the
seeded area in order l'o meeot the future demands of the home mar-

ket atone,
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8. THE THAI RICE PROCESSING INDUSTRY

8.1, Background

Erom the Introductlon of rice into Thalland until the second
half of the nineteenth century, milling was carried out domestically
or on a very small scale, with simple, rudimentary equipment or

machinery.

Mechanical milling, on an industrial scale, was introduced

into Thailand, with machinery imported from Europe, after 1375,

At about the turn of the century many mllis were constructed
in Thailand, along the river Chao Phya and near the ports of Bang-
kok, Gﬁonburl and Ayudhya, to process the rice on an industrial
scaie. These rice mills were of iarge capacity, constructed on
strictiy rational principies and equipped with machinery of Euro-
pean design,

The motive power for the instaliations was provided by large
steam engines; the fuel for the boliers usually consisted of rice-
husks,

Until the end of the Becond World War, miliing In Thaliend
weas oarried out mainty In two kinds of instaliations: large commer-~
clal compiexes, with a high output, concentrated along the river
Chae Phya and In the neighbourhood of the port of Bangkok pre-
cossed the rice for export or for marketing In the large towne,

‘Nate: Appendix (V containe retevant mmwamcmn

this Chapter,

] |




INDUNTRIA LOONSULY

whiis smalier, medium-capacity milis, simiiar to the large ones
but on a smaller -cuh,_ processed the rice destined for local con-

sumption or for sale In the viliage,

immediately after the Second World War, the system of mill-
ing In Thaliand was changed by two technical innovations: the huller
and the so-called “"Standard mill",

The huller is worked by an internal combustion engine, and
mills the rice in a single operation, carrying out shelling and
whitening at the same time, in Thalland, the hullers were imported,
and Iltob manufactured locally, with great success, and before long
the entire milling system changed completely, with very important
consocquences and serlous repercussions, The huller plants are
gonerally to be found in the production areas. They have a very
timited capacity (Iess than § tons/day), and can be purchased and
instalied at low cost, since ail that is necessary is a shed to house
them, Processing is usually carried out on a service basis, |, e.
the operater does not buy the paddy, but only processes It, return-
ing the milied rice to the owner.

The hulter must be held responsibie for various negative as-
pocts of the rice econemy; these may be summarized as follows:

1) The reduction in the food value of the product, which is pro-
cessed 1o 8 high degree of miiling te give an invitingly white
appoarance. It leses part of the substences contained in the

30
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specks of bran left on the kernel by the imperfect manual '
milling.

3)  The considerable reduction in the quantity of edible rice
produced by the hullers In canparisn with larger miils.

3)  The inferior quality of the edible rice, on account of the
high proportion of broken or mechanlically damaged grains,

4) The production of a single by-product, consisting In a mix-
ture of powdered husks, bran, polish and small fragments ' .

of grain, instead of separate, distinct by-products,

Thel "Standard miil" Is the result of the development and
construation, by local manufacturers, of rice-processing machi-
nery. similar to that imported from Europe but of smaller dimen-
sions and capacity,

1t is therefore not only due 1o the huller that the big mills
In the neighbourhood of Bangkok and Dhonbur| were forced to
close, but also because medium-sized plants began 10 be manu-
factured locally for installation in or near the various production
areas,

The huliers and standard mills are largely responsible for
the spread of rice-processing on a service basis, |. e, milling for
payment without the purchase and sale of the rice,

This practice was almost unknown to the big mills, and today
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‘"

constitutes one of the most important problems to be solved In
modernizing, rationalizing and improving the economic yleld of
the rice industry,

$.3. The present types of rice miil in Thalignd

in 1960 a study was carried out on the Thal rice industry,
This ciassified the number, type and characteristics of the milis

as follows:

()  Small milis: plants with a capacity of 1-8 tons/day., They
generaily consist of one or more hullers, which carry out the
entire milling process in one operation, At the end of 1956 there
were 3518 of these plants, 16% of them in the Central Region,
Their total capacity amounted to 7,960 tons, 1. e. 11% of the over-
all milling capacity of the Thal rice industry (see Table 57,

These plants were most common In the Northern and Southern
Regions; in the North-Eastern Region they represented 13, 7% of
the capacity of the industry, while in the Central Region they rep-
resented oniy 3.3%.

The small milis or huiling plants were especially numerous
In areas where communications and transport were difficult, and
in the neighbourhood of the production areas, where they processed
rice for local consumption,
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(1) Medium-sized or standard milis: plants with a capacity of

8-30 tons/day. They generaily consist of several machines, each
executing one phase of the milling (muiti-stage miliing). The pro-
duct s transported In continuation from one machine to another by

means of mechanical conveyors,

At the end of 1956 there were 2, 179 standard mllis In Thal-
land, with a total capacity of 26,341 tons/day. The Ceniral Re-
glon possessed 1, 244 of them, |, e, 87% of the natlonal lotal, with
a production of 17, 736 tons/day, forming 67% of the total pro-
duction of the medium-sized mills (sce Table 58),

(11)) Large milis: plants with a capacity of over 30 tons/day,
Sesides being equipped with a large number of processing machi-
nes, they also have fully-mechanized conveyor systems to trans-

port the product from one part of the mill to another,

‘h\ 1958 the number of large miiis In Thalland totalled 370,
with a total productive capacity of 36, 98 tons/day (see Table 89).
The largest of these milis were concentrated in the Bangkok and
Dhonbur! reglons (40) and in Ayudhya (34). Of the natlonal total,
887 were in the Central Region, I.e, 61,38%, with a productive
capacity of 36, 806 tons/day, equal to 89, 30%,

There were &1 milis with a capacity of more than 100 tons/
day,
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Of the 6, 067 rice miiis in Thailand in 1956, by 1970 many
had disappeared, but many more new plants had Been erected,
The most recent officlal statistics give the total number of rice
mills as 34, 638, of which 88 have a productive capacity of over
80 tons/day, and the remainder of 5-50 tons,

in the last tarteen years almost all the large milis have
closed, especially In the areas of Bangkok, Dhonburi and Ayudhya,
while the smatl milis or hulling plants have increased from 3,518
to 18, 642: an increase of aimost 500%. On the other hand, accord-
ing to the data collected, the standard milis, |.e, the mills with
a capacity of 5-50 tons/day, but using a processing system differ-
ent from that of the hullers, have increased from 2,179 to 5,911,
aimost 250%.

8.3. The causes of the change in the numberavisize of the milis

8.3.1. The official reasons for the change in the number and size
of the rice mills in Thalland are as foliows:

- the cost of transport
- the cost of iabour

it the rice is transported as paddy to the iarge milis at the
mouth of the river Chao Phya from the production areas, the cost
of transport is 30-38% more then for mitied rice, ‘since not only
is the edible part of the product (68 %) transported, but aiso the
‘parts which form the by-products of milling: the husk and impuri-

i3
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ties (25%), polish and bran (10%). These by-products are of far

less commercilal value than the main product, edible rice,

The cost of labour In the towns of Bangkok and Dhonburl is
conslderabiy higher than that usually pald in the agricultural
areas where the rice Is produced, since in the laiter those em-
ployed In the rice milis after the harvest find employment in agri-

culture at other times of the year,

in addition, It must be remembered that in the case of the
hutling plants the cost of labour Is very difficull to calculate,
since they are run by owner-operators whose famii les often pro-

vide the necessary labour,

8.3.3. it would seem, however, that the above reasons are nhol
the principle factors which have determined the changes In the
Thal rice Industry. There have been other reasons for these
changes and more precisely the following:

a) The high cost of capital. As mentioned above, the large
mills usually buy the paddy, and very rarely process it on thelr

own behalf. Apart from the capital tied up In the actual instalia-
tion and services, the working capltal necesseary for running the
plent Is extremely high, The paddy Is paid for on dellvery, stored
for a certain length of time and not always dispaiched and pald

for as soon as it has been milied,

&g
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The basic characteristic of the rice industry is neverthe-

“» iess that of a processing industry for an agricultural product,
harvestied once a year ond subject 1o a constant, inelastic de-
mand. Bearing in mind that the rate of interest on bank loans
in Thaliand today is about 14%, for loans for industrial pur- ‘
poses, it is quite clear that working capital is of fundamental !
importance in the rice industry, In a developing country such 1
as Thalland,‘ it is In most cases possible 10 employ a large sum i
of capital at a better Interest rate and with jess risk than that i

offered by the rice industry,

Taking the minimum average cost of paddy as 50 US $/ton, ad
. sliowing an average storage period of only three months, the
cost of the capital employed (at the current Interest rate on
bank Icans) amounts to US $ 1, 78 per ton, atl least,

The standard milis and hulling plants have overcome this
difficuity by milling on & service basis, so that they do not have
to tle up any great amount of capital.

b)  Yaxation of the rice-miiling industiry. As far as the State

is eoﬁc.mcd, rice is the most reiiable source of revenue, and
is of the greatest importance. [t is subject to various taxes,
such as municipai tax, export duty and the "rice premium®, (1)

To Hiustrate the effect of taxation on the cost of rice and
* milling, a caiculation based on the price of a ton of paddy In 1957

(1) The Thal Government's fiscal policy concerning rice is often
subject to variations. The latest change of major imporiance occurred
in 1968, when the so-calied export "premium" (a levy on exporis) was
drastically reduced, There are rumours that other important variations
may be introduced in 1971, ‘

T
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is given (1):

Stages Expenses In’ Middieman's Government TOTAL
Baht (USS$) profit taxes Baht (USS)
Baht (US$) Baht (USS)

1 08 (4, 23) 08 (4, 40) 27 (1.35) 300 (10, 00)
3 06 (4, 30) 63 (3,18) 33(1,68) 185 ( 0,10)
3 133 (6. 68) 30 (1, 50) 100 (5,00) 263 (13,18)
160 (8, 00)
G40 (32,.40) 648 (33.40)
Rice
Promium 304 (185, 30) 101 (9, 05) 808 (40, 40) 1293 (64, 65)

The three stages shown above are: 1) the sale of paddy to the
middieman, 2) processing, which is covered by the "processing tax"
and a municlpal sale tax, and 3) export, which includes customs
duty of 4, 3% as municipal tax and the so-callied "rice premium", Con-
sidering the processing tax alone, which amounts to 33 Baht/ton of
paddy (1. 78 US$/ton), to be pald to the Government by the rice mill,
it is evident that the operators endeavour to avold taxation, The large
mills are forced to pay the tax because of their situation and internal
oeruétwo, and In fact the amount of rice processed is recorded by a
sauging device Instalied by the Government on the main tranemission
shaft, which checks the mevement of the processing machines,

(1) See: Rice Farming in Siam, Bangek, 1980,
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The pure cest of preceseing in a iraditional miil is claimed
0 bo about 3-3. 80 US §/ien te which must be adiied between J-
3. 80 US §/1on for marketing, generel enpenses, Interesis on
werking caplial, taxes and profits. By avolding the Governmen
Municipal processing tax siene, the milis cen save 808 on the
"ot cost of processing (LB § |, 88).

¢) Sapariaiion on the basis of ceniracts of sale between Govern-
Sent and Government . in 1987, 650, 63! tons of milied rice were

onporied on the basis of Government coniracts, et of & totel of
1,048, 726 tons. In the yoars 1963 and 19809, exports on this basle
docreased (o 309, 711 tons In 1963 and 388, 313 tone In 1960,

Buring the first seven menihs of 1999, Government exports
osnsiituied sbout 23% of the lotal exports, |. e, approximately
199, 000 tone of mitied rice,

The large milis in Thaliand were originally consiructed to
precess large quantities of rice deetined for expert, ehther ¢ -
ootly (Indusirial enporters) or Indirectly, through privete ongert-
ors. The intervention of the Severnment In suportation has undoudi-
odiy boen a determining facter In the decerirelization of the rige

ndustry.
The sele of rice by the Gevernment I8 usuelly based on prige

fostere iInflusneed by peiliticel sspecte, and Whe rioe premium esn
6o mpdified 1o & eoriain smtent 1o offoet redustion In priee. K hes,

e e e e
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m,mnwmmmwnwhpw
OMioutiien, and Whese have preferred to Wrn te oiher ferme of
antivity,

(0 partet sumpiying mitied rige ter oxpert. Meplacing the
nduniriel snportier, the Government and typically conmercial

operting {irme have created and developed a market 1o supply
mitied rice for espert, It sults the exporter 1o have a large num-
Gor of Gorent concerns from which to buy the milled rice, as he
oan then cheose the most competitive offer,

The standard mitis and hulling plants, and aiso a very large
munbor of middtemen, form the basls of this market, from which
he csperier can eblain the preduct he requires to it his sale
osntracte.

() Lasel sredustion of meshingry V™o lerge milis were gener-
oty onnipped with imperted machines, whish were wuslly large

and with & high capashy,

o0 loce! predustion of mashinery for the rice indusiry,
abieh wes Goveleped afer the War, 8 based selely en the menu-
fasture of hutiing mashines or smell, lew-capacity shellers and
whheanere,

T targe mitle hove therelare found & imposs ibie le replase
Gwir mashines or chtolh epare gare frem the lsce! manufacturers,
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as do the small and medium-sized miiis. For a large mill it was
necessary to Import spare parts or new machines from the coun-
try where the machinery was constructed; this involved licences
and permits, in addition to the high cost,

Consequently, from the point of view of maintenance and re-

pair as well, the large mill Is at a disadvantage,

(" Lack of adequate Infrasiructure, The development of the

export market, as a result of Government Intervention, was not
preceded or followed by the creation of the Infrastructure neces-
sary to back up the large rice mills, These found themsclives -
caught between a free market for paddy and a heavily restricted
market for mllied rice and certain exportable by-products (brokens)
under the control of the Government,

The middieman who provided the farge mills with paddy could
sell the milled product directly to the exporter, using the small
and standard mills to process It on a service basis, with costs
which were extremely competitive, If indeed he was not actually
paid by the miil, under particular conditions.

Only massive intervention by the Government, by buying the
paddy from the farmer and creating |arge collection centres, would
have saved the large mills from aimost complete extinction by resol-
ving the crisis of paddy supply,
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5.4 The consequences of the chenge in the number and size of
the i'lco mills in Thalland

The sharp reduction in the number of large mills
and the enormous rise inthe number of small and, to s
lesser extent, medium-sized milis have inflicted considerable
damage on the economy of the couniry: damage which it is Iimposs-
ible to estimate with precision,

in 1986 the hulling planis represented 11 & of the rice indus-
try In Thalland, and numbered 3,518; about 89% of the rice was
processed In the standard and large milis, By 1970 the number of
htling plants had risen to 18, 643,

Today these planis process about 0% of the rice consumed
by the country, |, e, approximately 3,8 milllon tons of paddy, The
standard and large miiis process the remaining 20%,

The disappearance of the jarge rice milis has been only part-
ly compensated by the rise in the number of standard milis; of the
8, 148 plants with a capacity of 8-80 1ons/day, 3,700 have an out-
put of iess than 10 tons/day. |

The yleld of the hulling plants is estimated at 3-8% iess than
that of the siandard and large milis; a minimum of 2% more than the
larger miiis is o8t In terms of edible rice, and this may be as much
as 09, depending on the quality of the paddy,

11

On the basis of the officlai figures, which state that 3, 8 miiilon
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tons/year are milied in the hulling plants, the Thal sconomy
suffers the following losses:

= in terms of edibie rice: €3, ooo-hw,m tons/ year;
= In terms of vaiue, at present prices for rice (25% brokens)
--and bran : US § 3,690, 000 - 14, 560, 000,

In addition, the inferlor quality of the product must be taken
into account, as the hullers give a much higher percentage of bro-
kens, As a result, it can be calculated that the milled rice pro-
duced by the hu"en,‘ because of its high brokens content, is sold
at US § 28 less per ton (the difference in price between 100%
white head rice and 25% brokens),

5.8 Present cost of milling In Thailand

According to local officlial sources the total processing cost

In an "standard mill" Is approximately § 7-7. 80/M. T, of paddy,

This includes the pure mliiling costs, depreclation, interest on
working capltal, overheads and the miller's profit, The pure
miiling cost of the large milis is 10% less than in standard ones
(US § 3 per ton as against US $ 3.30 per ton) (1).

it has been calcuiated that labour costs represent 45-60%
of the operating cost of a mill. Repair and maintenance come
second in order of importance, making up 7-10%. Amortization and
deprecistion of the plants are negl igible, as most of the plants were con-

(1) it was not possibie to ascertain the basic data on which this cal-
culation was founded, and It Is doubiful whether these include all the

economic and financisl costs; but the first figure seems to correspond
fairly ciosely to the results of our fessibiiity study (which includes
all economic and financlal costs).
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Orying and storing the paddy

Oharacteristics and milling yleld of the
three alternatives chosen

Personne! and management
The price of paddy
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Storage of clean rice and by-products
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8.5. Mesults
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structed a long time ago (see Table 68,

The custiom of debiting the processing cost In the case of
milling on a service basis Is of great importance, The hulling
plants usually mili the rice, without buying and selling it, en be-
heilf of the producer or trader to whom It belongs, The cost of
this service is pald partly n money and partly in kind, e, g, the
odible rice is resiored to the owner and the by-products from
milling (husks, bran, polish and small brokens, less than a quar-
tor the size of the grain) are kept by the operator,

Although some of the standard mills purchase the rice they
mill, many of these too process rice on a service basis, In com-
petition with the hulling plants,

The cost of processing in standard milis is higher than In
hiting planta, but on the other hand the rice they produce s of
superior quality, containing a smalier percentage of brokens,

A survey carried out in 1067 shewed that 308 of the sten-
dord milis operated both by purchasing and selling the rice and
on a service basls,

The home merket, o8 weoll as the cupert market, s new tend-

ng to domand a Migher quatty predust, The Nerth American riee

T s

vl
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Industiry breke into the inernational market after the War, and
hes been increas ing its trade ever since; this has made it neces-
sary to base compet ition on the quality and consistency of the
preduct as well as its price,

On the other hand, both traditional and new markets which
buy mainly because of a low price require that this be achlieved
withowt reducing the price pald to the farmer for the paddy,

The processing industry therefore finds itself called upon
te sbsord the pressure of production on the one hand and the con-
sumpt ion market on the other: the one demunds that the price paid
for paddy be maintained or sven Increased, while the other re-
Quires the price at which milied rice is sold to be reduced as much
a8 pess ble,

MNumerous measures, both technical and of other kinds, must
bo undortgkon In order (0 modornize and improve the Thai rice
ndusiry, 8o thet It will be sbie te supply the demands of the mar-
hot, both now and In the fulure,

Direct action, which ls the responsibliity of the milis and
these cgnnegied with them, s as felliows:

« Proscarch and selection of new, medern precessing methods;

« the ¢otinliion of & now Industrial ergenizetion, censieting of
.. mine whigh are sssnemicelly and technicelly mere officlent and
whish vary n asesrdance with thelr lesstien and the rele they

B em———— —s
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are calied upon to fuifil;

modernization of the reception, storage and transport of the
product and by-products within the plants, and all auxiliary
services;

exploitation of the by-products, using them alongside the main
industry or creating new indusiries,

new procurement policy.
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CHAPTER ¢

N T . GBTABLISHMENT OF A MEBDERN NICE FROCESSING ML\
S
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calegories, according’to the methods adopted:
' "

L

ESTABL ISHMENT OF A MODRERN RICE-PROCESSING MIL L.

6. ! The modofn ;:.l.gg—;m' u_

A present, rice-processing dan be divided into the following

-

- ontirely mechanical miliing;

"« mechanlcal milling ussisted by organlc solvents,

o b Mechantcal mitling may In turn be divided into:

- llngle-slcigc milling, using only one machine to produce edible

rice from paddy {(as In the case of the hullers);

- multi-stage milling, In two or more operations, using several.
machines which cach carry out one stage of the mitling process

. {shclling, whitening, polishing ete, ).

Mwﬂ—atage milling Is carrled out by two distinct methods,
taking thelr names from thelr coumrles of orlgin; the European {or
Sraditional") method and the Japancse method, '

Thulland is at presomt at the point where these two syslemﬁ' .
moot, or perhaps conflict, '

The European nethod was introduced Ino the country with the
rlce miis, It I bascd on the use of disk shollers, whitcners with
an iworted vortical cone and polishers or brushers with a veriical
esne or cylinder,

thcmun. mtdsbopnbmudhhhn‘m
mdhw“uﬂyaﬁwhﬁn. uees ahellers with rubber

rolers, whiteners of twe @itferent iypes (iriciien or emery) and horl-

Fiet Kovondi= U containe retovant facts and supperting date 1o this
Ghapter.

¢’ .

i . . ST
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aental cylindrical polishers,

There is aiso a difference in the methods idopted to separate
the shelled rice from the paddy. The traditional or European sys-
tem uses an oscillating tray divided into compartments, while the Ja-
panese mothod consists of a tilted steel-mesh tray, which is statio-
nary for small plants or vibrating for large mills,

Mechanical processing, whether by the tradltional European
system, the Japanese system or a mixture of the two, must however
be considered from a rather different point of view than in the past,
While technological progress has changed very littie the principles
on which the various machines operate, it has made considerable
advances as regards the flow chart, by Introducing new auxitiary
machines,

n the last fow yoars, encelient resuits, from the point of view
of both quantit ative and qualitative milling yield, have been produced
by the se-calied "fragmented" processing sysiem. Since every machine
mderm in a cortain position, and the efficiency
of the eperation dapends en one or mere biometric axes of the grain,

W can be seon that uniformity In the hiemetric dimensions is of the
Wt imperiance, For cuample, In the case of the sheller
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with abrasive horlzontal discs, shelling Is cerried out by pressing
the ends of the agraln when it Is In & . veittical . position. The space

between the two 918cs must be such as to allow all the grains to be

, hu’aked if they are all of the same size, If there are longer grains,

|h’cy are bound to be broken or damged,' while griins shorter than
average will not be husked at all, In the case o1 the roller sheller,
on the olher-hand,' the grains are husked lying In a horlzontal posl-
tlon. Those thinner than the space at which the rollers have been
set cannot be shelled,“ whlile grains which are too large are liable

fo be broken,

The same Is truc of all the other processing machincs.. if
the rice were divided Into batches of grains with perfectly unlform
length or l_hlckness,‘ .Ihey could be processed on a ratlonal basls,
glving the highest possible yleld. Esbcclully in Thalland, where
the paddy lg be milicd Is usually a mixture of different agronomic
varietics, pregradlng,énd also grading of the milled rlce would cer-

tainly constliute a step forward, - e

After mllllng,. the different bal.ches of pregraded rice, pro-
cessed scparately, would be kept apart, The separatlon of bro-.

' kens from whole gr-alns,' from the different products milled, could

be carrled out In a perfectly rational way, and the brokens, subdi-
vided according to slze,' snd kernels of two or more slzes could be

oollectcd separately at the end of the miiiing process,

By contrelling the proportion In which whole gr:alm and brokens
p' verlous sizes are mixed, it would be possibie to produce absolutely .
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uniform batches of rice, answering to the precise norms lald down
in the standards for milled rice.

The grading of tt.w product on the basis of slze could also be
combined with that according to speclific gravity, removing grains
or brokens of a chalky texture; these could then be mixed with the
saleable product, agaln In accordance with the percentages lald
down in the officlal rice standards,

The Thal economy would benefit considerably from this, es-
peclally as regards rice cicporu,' as batches of rice corrnpondth
perfectly to the conditlions of the sale contracl,as regards qual lty,
could be exported, At present, It is not rare for batches of rice
bound for export to contain a percentage of brokens lower than the
permitted proportion, in order to avold any protest or rejection on
the part of the buyer, “

This obviously harms the economy of the country, since, by

substituting whole rice for brokens, the real value of a batch of rice

bdcdmes consliderably higher than the price charged. One of the
main objectives of the Thal rice industry must be to install plants
designed on the basis of a flow chart which Includes the pregrading
oﬁ poﬁdy,' processing in separate batches of graded paddy, separate
storage of milled rice and by-products and acc;arace mixing of the
varlous prowcu to achieve the correct qualitative composition,

Mechanical milling with the help of orgenic solvents is the
latest technelogical development in modorn rice-processing. We

.
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shall deal with this subject in greater detall in Appendix V,

The method Is used only for the whitening process; shell-
ing, grading, etc. remain unchanged and must be carrled out by
the normal mechanical methods. in other words, processing by
means of organic ;olvonts takes the place of normal whitening,
between shelling and grading of the milled rice, Pre-grading of
the paddy and dosed mixing of the different types of mitted rice
and brokens cannot be replaced by the use of organic solvents,
but on the contrary should be combined with this method In order
to obtain the best results. ‘ i

6.3. Technical alternatives conslidered for the cholce of a
modern rlce?pricessl@mll l

6.3.1.§ize of the mi|

Since a modern rice-processing system has to lc'\c!ude the
extraction of the crude oll frem the bran, there are two possibl-
litles:

- the integration of a modern mechanical mill with a solvent

extraction plant aiming at removing from the bran the oll

in the crude state;

- ‘the adoption of the X-M process te polish the rice in the

presence of a solvent,

For a successful technical and sconemic cperation both
these technologies require a minimum precessing capacity esti-
mated at not (ess than 18 tons/h In terms of raw peddy, and oen-
tinuous eperation for 34 h/day and at feast 300 days/ymer for o
total of 90, 000 tens of raw paddy .
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This s coneidered, by Rivians Feed Inc. , le be a minimum
‘o requirement for the profliable adoption of the X-M process fer polieh-

ing rice in the presence of a solvert and is at the same time an opti-
mel capacity according to the experience gained in the United Siates
where a new programme for the consiruction of modern, lerge milis
sets the aptimal range between 80, 000 and 100, 000 tons per yeer,
Mereover, as a miil working 90, 000 1ons may already be confronted
with paddy procurement difficulties, g fortior! amitl with a large
capacity would encounter even greater difficuities.

For the above reasons it is not possible to compare these two
medern miiling processes with the traditional Thal milis, in view
of the seasonal operstion of the local milis, thelr small size and

. the reduced time of operation (one-two shifis per day).

The feasibliity study has been carrled out on three modorn

.. ' precessing mitis with the same dally and yearly capecity (18 tons
por hour for JM-hour operation, 300 days per year, for a lotal of
99, 000 tone of raw paddy). Of these three mills, the first hes been
calouiated adopting a fully mechenical processing sysiem, including
oll the most up-to-date types of lay-out and processing machines,
pro-grading of the paddy, sheiling by rubber rollers, whitening by
means of emery and/or friction polishers, complete grading of the
mHied product, blending of the finel sateable rice.

The second miil, with the same capacity and design as t he first
mechanicel ene, has been cens idered inegrated with a bren ol on-
westion plant. This plant has beon chesen frem the varieus medeis

. oveliable on the market bosause of e high cutpt In orude oll, lew

oott of sporation and well-lmewn teshnelegy. R 8 a Japansse-math
Plont of 1he Batoh type, with o daly capaciy of 30 metrle tena/ of

Sran input for 50 houre,
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The third mil adepte he - presess In polishing the rice,
Bro-grading of 1o paddy, shelling and white rice greding and blend-
g are in thie case idaniical 1o ¥he other two milis,

Dlagrem X V shows o medern flow chert in which machines of
o GWlerent iype or dosign, Inciuding orgenic solvent whiteners,
ouuid be wsed for the verious siages of the process (See also Teble
o8l

605 \asstien festere

The facters stfecting the lecation of the mills which have been
Sens idered ore the seurces of the paddy, trensport faciiitios and
Market autions for the finished preduct. Since paddy production
= Thalland s concent reted principelly In the contral plain, which
18 the reglon producing the butk of the preduct for commercializa-
tlon, the now madern mi! sheuld without deubt be loceted in this
area, The eheapest way o iranspert the paddy is by water; this
mothed has soverel athvantages ever resd Wensport, In addition,
@ madern mi of such a large size hes to be cens idered as preducing
7100 mere or ieee enslusively for supert, which cells fer iranspert
fashition by water frem the mii-aide te the cargs ohip., The mest
asturel and retions! iscstion therelere scams to be alengs ide the
river Ghae Phye, which wes alee he nature! lecelin for e large
comerelli mitte whish enee eporated In Thollend,

e
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The cost of the land, which is highest near the towns of
Bangkok and Dhonburi, wiil determine whether the location cho-
sen is more precisely north or south of Bangkok and how far away
it is from the town, Water, drainage and electricity have not been
considered as factors determining the location, since each plant
wiil be equipped with electric generators and independent water
pumping and distribution systems. The avallabliity of labour and
housing facilities were also not considered as factors affecting the
choice, since the area along both sides of the river is densely po-
sulated and the inhabitants are weli distributed among residential
vitiages, in addition, Iabourers move easiiy for several kilometers
with smail boats driven by engines,

A second alternative for the location of the miii in the near fu-
ture might be alongside or in the middie of one of the proposed irri-
gation schemes, financed through international financial sources,
where double-cropping will be introduced. The cost of procuring
paddy for the plant will in this way be greatly reduced, because of
the shorter storage time and the smalier seeded area required to
sreduse the necessary 99, 000 tons, In this case, too, Inland water
Wwanepert faciiitieos must be avalisble fer the movement of the pro-
dusts, legether with cennections te the read system serving the
soheme, '

$3
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§.2.3 Drying and storing the paddy

A modern rice-processing plant with a capacity of 90, 000
tons of paddy per year requires huge storage faclliities, since
at present there Is only one crop per year. In addition, from
Table § it has been estimated that the buying period for the
cong | dered miiis Is concentrated mostiy (80%) in the first four
months of the year. Storing the rice in bulk makes It impera-
tive to provide artificlal drying, because the paddy production
in the country does not ensure a bulk of product of uniform and
low moisture content. An "in bin" drying system has been chosen
for the modern mill drying and storage facilities. This system
makes it possible to reduce the molsture content of the paddy by
utitizing large quantities of ambient air without any preheating,
and it ensures uniform drying of the product independent of the
differences in the moisture content of the several batches.

6. 3.4 Gharacieristics and m| leld of three gl atives
ghesen.

The paddy to be processed in the three milis has been estimated
a8 having average quality characteristics and miliing yield. Since no
real umuoﬂog of quaiity characteristics and milling yleid is pos-
Hohmmy, a grading system for procuring paddy has to be
ostablished on a well-defined sclentific besis. The purchesing priee
of the raw materiel must be caiculated In acosrdence with standerd

Quality requirements. Refraction of the price hes to be applied fer
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"5, QUANTITY OF PADDY MILLED IN RICE MILLS IN BANGKOK(1951-1958) in tons

1951 ) 1983 1984
Quan- ' Quan- M

Month iy sty

Jenuary 113,065 15.06 05,820 13.95 46,717 13,61 a7,381 13,52
February 76,747 10.31 19,903 12.98 31,041 9.37 17,656 .75
March 95,508 12,71 37,930 6.16 46,037 13.41 24,801 12.33
Aor il 47,390 6.20 47,750 7.76 37,643 10,96 17,03 8.43
May 43,333 5,76 48,604 7.91 35,336 V.38 5,004 2.91
June 0,419 5.34 40,563 6.50 34,130 7,00 7,364 365
Sy 51,307 6.08 43,007 7.13 27,465 0,01 11,749 §.83
August 04,550 5.30 40,301 7.65 36,654 V.76 19,079 0.08
Septomber 55,066 7.43 46,507 9.57 20,418 508 37,049 13.68
October 43,800 6.70 45,955 7.95 13,360 3.07 23,900 11,38
Movembor 30,008 5.17 50 679 6.13 16,790 407 14,408 V.14
December 03,000 11,03 36,400 5.02 20,076 010 5,190 13.57

Yotal 755,001 100,00 615,400 100,00 343, 3¢8 100,00 301,000 100. 00
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Janvery VG, 743

Pebruary 83,633
March 98,036
Apri 9,610
May 5 14
dne 0,478
My 11,400
August 6, 1

Septomber 3,400
Sotcber 4,008
Movember I.“.
Gocomber 14, 399

13.33
15,00
10,30
12,43
ave
5.0
%]
.9
BLee
500
1,08
10.00

20, 008
'e, 300
’e, 813
o, 302
8, 80
8,408
10, 020
", 810
1,014
185, 900
10, 93¢
‘e, 004

1.0
10. 00
3. 00
a3
5. 83
5. 49
.8
1]
7. 50
10. 38
v %0
10, 48

20, 402
33, 604
23, 463
'e, 20
18, 341
",
1, 76!
10, 654
o, 017
8 108
3, 9%
8

2.9
14,9
4. 98
10.
6. %
?.08
3. 37
6. 6!
3
3.8
5.4
an

" 1000
Queon- '
ey
o, 1.0
e, 100 17,40
10,319 31,00
6, 13138
3N L
am um
2,03 60
.38 29
1,00 A

Votal 141,008 105,00 104,008 100. 60 101,000 160.00 44, $00 100.00
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lote of groin In acoerdance with the resl cherecteristics reveaied
by the laberatery tesis. An Impariant point te be emphasized is
et cons ideradie iess08 will be encountered during drying and
oterage. n fact, the precurement of the materlal at harvesting
time, the @rying and conservation entall lcsses which cen be cal -
oulated ot shout 3-0% on average. In the specific case of the
olabl lohmant of an X-M process, W is very prabable that the molst-
Wre content of the paddy will have to be reduced to less then 14§ ;
his means thet further iosses may be sustained, since a 148 moist-
wre conterd s estimaied as the standerd moisture content for cargo
miied rice destined for enport. Pully mechanicatl miiiing and the
imegration of the mechanical mitl with a bran ol extraction plant
@000 not call for a further reduction beiow a 1898 moisture content,

A rice greding lsberatery has boen considered for the three
oshernstives, In cenncction with the padily procurement and pricing,
witioh must be retiensiized en a sclentific besls.

M ing yioids for the threoe milis have bosn calculated on the
basis of date caliected In the souniry a8 well a8 In other rige-preo-
Guoling coumiries In Asla and sleewhere,

Por the inproved medern meshonics! mitiing plamt (Aernative ¥ ,
0 Wte! mitiing yield of 000 has boen considered, of which 11§ hes
Soun cnlowieted an brehen rlee. Astuming an averege tele! mitiing
yiotd, for the eninting Tha! mitte, of 600 , of wirich 189 consinee of
trahens, he yiold chioined frem e lnpreved miNt under eons idorstion
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Is higher In total and 1% lois in brokens, The same yleld is cal-
culated for Alternative 11, since the mechanical milling plant Is
exaclly the aame as that conaldered for the first alternative.

The milling results of the X-M processing plant (Alternative
111) have been calculated, on the basis of experience In North Ame-
Nca,.ct a total yleld of 70. 3%, of which 8.3% Is brokens, Milling
degree has been based on 10% bran extraction, which more or less

represents the Thal milling degree for high-grade exportable rice.

For Alternative Il the crude oll output from bran has been
calculated as 13% (of the weight of the bran). 1t should be noted
that by Integrating a bran oll extraction plant with the rice-mill the
crude oll extracted by the X-M polishing process has the lowest
®.F. A, content obtainable, The de-fatted bran output for the se-
oond aiternative has been calculated aa 30% of the welight of the
raw bren processed, and §, 8% of the weight of the raw paddy
precessed in the case of the X-M method, (See also Table 12),

All the 3 alternatives for the modern mill consider the uti-
tization of the paddy husk as fuel in preducing electricity, All
#he machines fereseen for the ditferent sections of the plant are
@riven by independent electric motors,

The feasibliity calcuiation does net take Inte accoun the
ontt of the gunny bags, censidering thet hmcmwm'n
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utilized for the domestic rice irade, while experters previde n
meany cases a standard type of bag te the ¢iferent miliers from
whom they buy the preduct to be enporied,

¢.3.8 Personnet and manegement

" the case of mechanical miiling, pereenne! and menagement

dots not represen! an important preblem; In fact, rice milling is a
weill-known industry In the coumiry, and experienc od personne! and
management staff are readily avallable, In the case of olt exirac-
tion from bren, five plants have aiready been establighed in the

. ocouniry; these plants are operating with a locally-trained manage-
ment and personnel, The ¥.-M process does represent a completely
now technology, calling for knowiledge and skill in the fields of both
mitling and oll extraction,

W erder to wilize lecal management and personnel, a good and
intens ive ireining must be conducted during the first yeers of epere-
tion of the plant by the enly manufacturer and |iconsee exieting leday
n the weorid, Since the X-M precess milling plat has te be epereted
under iicence, the ireining of lecal persennel and management must
0o the subject of a special clause of the liconsing cantrest.

Poreonne! requirements for the three alternatives heve boen
dotormnined, taking inte cens idoration the mmber of akitied and un-

. shitiod labourers pliven by the plant manviesturere for Japan and the
' Unlied Sistes, and Inaressing this munber for eortain posts n sssere-
@neo with issel conditiona (Bee atee Table 9, § and @
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6. 8.0 The arise of sadlily

mnh-duﬁmwmmmmm ()
e feesibii ity study RIS § 64. 80 por ton) hes boon laken as the
average price of geod-quality patilly delivered In bulk (0 the miti-
side (1), ' '

Since ne big mills are ot prosent n cperation in the Bangkek
area, and the output of the mills considered is very high, the addi-
tional expense of transpert might be taken inlo consideration In com-
parsion with the existing medium-sized and small mitis. Prices of
white head rice and white broken rice have to be laken for products

. n the lcose siate, since the cost of the bag or speclal package has
o be adied H not provided by the buyer,

The prices of the raw bran QIS § 30. 10 per M. 7. ) and orude
ol UB § 275.00 por M. T. ) are the average prices on the Bangkok
market at the time of the survey n Thallend, Rice bran n particu-
tar 8 subjoct o great varistions n price in the ditferernt mentts of
he yeor.

6. 8.7 Rite sonsaity for ety

Assuming an annusl! Input of 00, G80 tens of paddy with ihe plant
eperaiing for 300 days por yoor, and sotimeting thet 809 of Whe ped-
Gy wii bo presured during e Miret 4 mantts of the year, he sle
. capasihy required is 38, 000 iene.

. (%) Thie prise ls Gorived frem the average of e pricse of patily
‘ MH'!'&“.”&T.’““UN‘!”CO
@0 por M. 7.) pold by the Governument for e erepe - your "M,

lesntinusd overiea®




The remaining 508 of the peddy will be acquired during he
reot of the yoar,

6.0.0 Siorage of clegn rice and by-producte

The uﬂ-ni capacity for ciean rice and by-products has
boen calculated for at (cast A8 days of production (rice + brokens
4 bran), bearing it in mind that the milled rice has 1o be for the
Mmost part exported, md that the defattod bran can be kept easily
for a long period of time waiting for the best seiling prices on the
market, By_ increasing !ﬁe height of the stack of bags an addi-
tlonal storage capacity may be obtained in the semi-godowns,

Other specificatigs mgarding the processing machinery and
ol extraction plants, power stations cte, are given below, In Ap-

pendix Vi \'Speclflcauons of machines),

e

(continuod) The values quoted here for paddy rice should be taken
a8 those pald by the millors to the middiemen, The rcal prices pald
to the producer vary, depending not only on factors of quatlty but
also on the obligations contracted by the producers towards the middie-
men. Al present the marketing situation is such that the rice farmer
cannot afford 10 do without the middleman, who acts as money-lender,
purchas ing the necossary inputs for production,and takes the place of
tradeamen and transportation company; he often owns land , which he
rents o the hrum; and milis rice free of charge, withhoiding by -produc-
duois a8 payment, in corequence, the price pald 10 the tarmer for un-
witied rice is net only weil below the § 62, 50 mentionod above, but Is
aloe lower than the minimym price of § 10 per ten guoranteed by the
Govercument. Should the verleus services hitherto rondered by the

widlioman bo carried eul by cosperetives with the assisience of large
mitle, e real price paid io the farmer would make his preduciion mere

prefhable than K is tedey,
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Sanearisen bptween conventionsl ad XM plgnis, with refer-

Mecevery from 100 Kg, of paddy in the two plants,

Product Conventional ¥-MProcess % difference
Milling Yield in Kg Milting Yield in Kg in comparison
with conventlonai
y mllling process
White Head rice ] 3.5 +6.5 ,
White Broken rice . _I} N X N :
Total edible product @8 v0.0 +3,8
Raw Bran " 9 -4, 2
) Defatted Bran 0 _— N
. ~ Orude oll e o e +1.4
tusk and losses 2Le - m
B 2.3
Tolal recovery 100,08 19,0
———— .
| .!ﬂ The shove figures for the conventional miliing process have been

taken from milling tests carried out during 1966 by Mr, A, C, Huysmans,
. A. O. agricuitural and processing engineer (see Table 64). '
These lesis vere conducied in a rice mill situated near Bangkok, equig
#od with typical standard processing mchinery. |

. igures for it 34 Drecess are dorlved frem the commercial o-
. poration of the Riviena plant at Abbeiville, Leuisliana, during the
‘ " perled Aprii-Sepiowiber 19809, In which 14, 500 tens of paddy wore preo-
esssed,




.CONVENTIONAL PFROCESS ' . X;-M PROCESS

Fouch
Rice ;
!
§ i
- ! |
Shagling
', Brown Brown
. Rice Rice
. 4
ran F!emovnf
‘ (Extr.ction)
! Milline | |
‘ - own B
‘\ j~.emoval : T = !
' (Ory Rilling) | 1
' : [ ",
Polish{d 7N

Size G_Ndlng
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' ¥, FEASIDILITY ANAL YSIS . ECONOMIC APPRAIS AL

Throughout the drawing up of thls Report, cconomle evalu-
atlors have been made ¢nd set out, Economlec cvaluntions we e
used to sclect the varicus ponsible layouts, slzes arnd locutlons for
the processing mili and the < velopr.ani of Infrastrudtures and

atternallve sources of power,

After examining all tho feasthilo techiical alterrotves and
havltig chosen the most suitable, It enly 1 iiins to eviludcte, ar.

thus to compare, the selected rice-proce ©ing methor's,

7.1 Economle prices

For the sake of stmplicity , economic or shadov. priccs
were not used In the economlc evaluation, The samc prices em-
ploycd In the analys!s of the op.orating resulte and of the financlal
asspects were utllized, In general this would not eppcar strictly:
admlssabl.e because of the diifcrences which may be cncountered
betwveen economic prices and market prices, and which may lead

to over- or under-cstimating the varlous costs and henefits,

Nevertheless, In the specific case of the prescni study,
this simplification is considercd acceptable, because the market
prices were, In fact, atready adjusted to exclude import dutles

. and other relevant indirect taxes (e, g, fuel oil) and some 1o re-
| fleot estimated reiative variations with respect to the general

Npte: Appendix Vi cont.'ns rolevant and supporting data e this
Chapter., : | i
1
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level of prices, Unit priccs adopted I thr economic rate of rotuen

salculations arc shown in Table ¥3 (i),

73 Costs anﬁlgrwj&

The lnves - 0l costa taken Into avcount Tn thie eceonomlc vetua-
tlon ure ; con truction matecrlals, ma hinery and caulpte oot (2), works
equl; ent, cons amalle stores (spare g-.mts), englhocring overheads
and curtingencic s dor omic sl s and m! cateubatione, Al Tve nents
nece gy for the Impleacntation of the plant @« conslidi red ) and ¢ e
plete coverago is ateo ghvonto curres! cests {i, e, oporaii i cnnd main -

tenince costs) (oo T .ble &),

e ot — o ——

(1) The cash ilow tables (17, 18 and 16) ke 1t po-sible to calculate
the lowoot price at which white i nd broke cice may Lo sold,
This cotrecpond. to the total proifit in a stabili.ed ye. dividod by
the quantity of rlce produced (e, g, Table 14) for Alterniative |

, US 9 5,6,7.600_~_ 300,200 e e
wWhite rice : $2,200 tons 102, 00 103, OC

L US $ 810,150 - 470050
Broken rlcc: 82,20 tons 27,37 58,50

Alternative Il - White rice: $ 99,84; Broken rice: $ 10, 22
Alternative (1l = White rice: $ 7,81, Broken ricet $ 10, 10

The highest price st which paddy could be purchased In order for
Alternatives |, H and lil 10 break evin, |, 8, not make a profit or

loss, isi

+
Alternative | 1 96, 800 1o - 05,03 §
Alternative i | - o008
Alternative it ; - 00,078

(8) mor atternative I, the amourt saved on the cost of the mechanical

(continued overleaf)
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The current costs correspond to tho sum of "raw material Inputh,

Yoperatlon and maintenance! (including salarles), "petrol and watept
and "overheads and contingencles", which arc shown In Tables 8, 9, 10,

11, 14 and 18§,

Finally, it Is Important to note that depreciation charges have not
been taken inte account when calculating the rate of return of the vari-
ous alteinatives, Depreclation chisrges are I any ceas o accouiting
Items, and thelr omiszlon eraphasizes mmore clearly the nature of the

rate of return as an Intei-cst rate with whic! ¢ apital recovery occue,

The net benelits fram rice processhng ncluded in tha cvaluaion
derlve from the Increase In the paddy processing output o ) Irord G, e
comes of these .‘\v-pr‘odu%isa, alt rdoeduction of the coi GO pENAdInNG Cp o

thhg and maintcnance costs,

The rate of return {on e I estmerits) ho s been caleulated on the
stream of total net benefits whicl derive from ihe Jdiffe: on) vpcrations,

after deduction of current costs and of the stream of inve. tmoent COsts,

The rate of return corresponds to the discount rate which equali-
zes the present value of the two strecams,  As already stated, the rojcr.-
ence year foircal:ulatlon Is the beginiing of the consti uction pericd of
the milis, This Is to aveld the use of two diffcrent Interest rates, namely
the interest raic to apply to Investment costs durliig the construct!on

period and the one represented by the rate of return,

The period analysed |s that of the construction of the mitls (twe
years) plus sheir economic ifotime, for a total of 38 years, which has
boen calculated on the basis of th.  Individual avorage tifclimes of the

) comtinuea, polishing equipment needed for Alternative | I,0, 13 cones
plus elevators and conveyars, Is offset by the cost of the belt convey-
ors reauiired lo trene port the shelted rice from the mill 1o the M -M

plant and the ploished rice back to the mill,
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various fixcd assets (sec Table 6), Conslderliing the perlud to which
the analysis refers and bearing In mind the short economic life of
certaln fixed rencwable asrets, the stream of investment costs (n-

cludes the reptacement of sucl asnets,

The resldual econoinic value of fixed < =scts st standing b, ond

year 35 Is considered as a terminal value (1),

Table 6 glves the twoe serles of the Tnveantimend coste and ihe totcd

net bencflite, for calculuting the rote ¢ return,  Toabtes 7012 aloo

show basic < ta used (o0 the caloulalone,

The resuits of the economic cvaluations usiag the priccip'e of
Dlucounted Ca v Flow tate of pretinn on the oo i himvessdd, for the
thrce altconative modern rice proccesing millo ) ar o set oo belon:

Alternatives tntored
Fate of 1300 Ny
(<)

Atternative | : modern, fully mechanical
mil 0.4

Alternative 11 modern, mechanlical mill inte-
gtated with a bran oll extrac-
tion ptant 23.8

Alternative it1: solvent extractlon mitling plant,
which extracts the bran oll In
polishing the rice 2.0

(1) The terminal value s shown at the bottam of Tadle § and is glven
by the sum of the invesiment porilion which has o) avirage life ex-
ceeding 33 years, In the ratc of return calcutaticns this appears
a8 a "net benetit", The “actual salvage value' for non-project
uses at the end of Ihelr veeful tile has not beer considered; this
velue Is likely to be very small and, as i t: 2quently dane, has
boen disrcgarded, The value of the scrap s usually go small to
make It worth whiio dismantiing the equipment,
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The dat: given In the above table show that the rate of return on

the capltal Invested 1s over 23% for the flrst two alternstives and

nearly 37% for the X-M processing mitt a rathcor favourable petos, ine-
e ’

dicutin: that thce establistunont of a modern, o, thno » capaciiy rice
processing mitl which us  up=te-date methad. o) procesclirng paddy

and its by--products is an cconomleally feasible venture,
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WYRQPUCT ION :

1.1, In response to a request from the Government of Thalland,
the UNIDO agreed to provide the Government with a technical-

economic feasibility study for the establishment of a modern

rice processing mlil and for a comparative study of the technical

and economic advantages and disadvantages of the existing rice

mills in comparison with a modern rice processing miil,

Subsequently, with Contract N® 70/23 dated 21 July 1970,

the UNIDO appointed INDUSTRIALCONSULT to implement the
study requested,

The aim of the study was to obtain:

a complete detalied technical and economic feasibility study

for the establishment, In Thalland, of a modern, economically

viable, optimum capacity rice processing miil, using locally

grown paddy rice, The miil should be modern In design and

utilize up-to-date methods of processing rice with a view to:

a) obtaining the maximum possible yieid of whole grain rice,

b) minimizing the amount of broken rice,

c) extracting the protein-rich rice bran, which is suitabie for
human consumption,

@) extracting rice bran oli, which is unsaturated oll, ,

¢) extracting rice wax for the chemical lnduu.ry.
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Table 1) « Other procesncing eocty of $he lhroee alternnives
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Ay olae /.' Tog ) o ol ey gy s ior s L et e ey
manl o otlier rocecgir o nierisds, ey, e one, ol other

mutooiots, thus riving o yeurly
Por Alt, II, the total & ounte to

of

.

atal of /4 2

-

D000
. o
y 20000 G 272, 0

an®ior Alt. Y1 to 206,000 (272,320 4 23,0.0),
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avle X3-- incore from prooceeing
e e e i e e
. Guentity ; Veloes dn US O
T T A R _‘.-_M__. IR
Descritlion o 17, Tong Unit preden;, Tatlol
’ CRET lon i ‘ !
Yy o o e e P e m— e s . SO B Wbt Ao e 3 ot Woe S aman e e s e ot
Alte o o T i | | ; l
e ' | |
Wrpit . ond rice . 53.0 52,200 108,00 DB, 6T 0
White treoen rieo 21,0 G, 556, H 1 505, 0
]‘{;\4“7 '1\. ST * l().o 9’0()0 ?95 :'1) ! 26:’?' '
| DeTet o0 b ' - - - { -
P Crude ol i - - - i - |
i T T deosen 2. 30,000 - , -
| - — e | e e -
Lo
E Tot-1 »onovery 100,60 Co, 00 ; O, ,
! .
. | : |
AN v L | |
; i | ; ¢ I
PAiae Uoomd orhen 53,0 PoHooreD 106, 00 TRONN U
. X ! o e X ! :
CWRibe Coatea rien 2,0 o, o 55,500 By, |
. R, | - - i - ‘
o vDedutl T hron L R,0 200 (1) 20y 15 200,
Cruds b0 S P 3,350 (h) 275,00 371, :
Fak ©ooh doseer L2105 1Q, 300 - - |
]
| - - S——— o >oasan ——— ]
‘ |
Total .ocovey 1000 0,000 G, 0
FALtc  iwn 17T t
mEh Ll
White 102 riec 0 62,5 56,250 108, C0 | 6,070,000
Vhioo eeolion ;c:'mo;l 5.3 134710 55, 50 430,000
Raw 1on i - - - - - i
Deletiiod bran i 6.8 6,120 29,15 173,700
Crudc ¢il P 1.4 1,260 275,00 36,500
Busl: € i losses 21,0 16, €00 - ‘ -
L [ o et A - it - S Rv-en, T |
i
) 35,000 !
] Potal reoecovery 3‘903.9 20,000 J: 038,200, :
L ]

(a) Dolntted drint 80 of 9,000 1, of raw bran
* (b Crude dewaxed o0il: 157 of 9,000 l,Te of rew bran

Note. The followins arsurntions have been nale for the working enpoe-

eity in the first fowr yeurst

Alternntive I - yonr 1104 your 213074 year 31507t year 412007

Alterrotive IT- yoax 1:0f jerr 2:20.4 yeor 3:90°¢ yeor 411007

Alterantive IT .- year 110} yeur 2140/ yoar 200,t yorv 48100,

(Cruda oidlt Alt, XYY ~ yeur 3320 5 year AthG 'y yeur HSel00
ALt TYI = veur 2310,3 yenr 3:i0 g yvenr 41100 )
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L Pable 18 - Cush Flow ¢ Altevn-tive IT
(in thousn»ds of UD w)
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1.  GENERAL DATA

. . . . . : [
Arca of Thalland. = 514 000 B¢, m, .

.
.

- LAND USED (1968) % LAND USED
Forest land : 53.2
Farm holding land . ' 24,5
Swamp land . 0.6

-Unclassified . ° ' 21,7

TOTAL AREA USED ~ 100,00

- PERCENTAGE OF TYPES OF FARM HOLDING ( 1966)

S N

Paddy land - b),4%
Tree crops X 18.2%
Upland crops 17.3%
Wood land : : 8.6%

Others C - 9,5%
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' 2. LABOUR FORCE BY SECTOR

1961 1966 1971 st
Agriculturc, forestry hunting and
fishing 83.1% 79. 9% 75.6%
Mining . 0. 2% 0. 3% 0. 3%
Manufacturing ' 3.6% 4.1% 5. 9%
Construction 0.6% 0.7% 1. 0%
Total in million ' 12,450 14,550 16,760
3,. POPULATION
Year Whole country Density
million . .
1960 26.4 51,4 .
] 27.2 52.9 :
2 28.0 54,5
: ::: ::: Rate of growth
5 80.? . 80.3 population Aver, 060-06 = 8,2
: :;':: ::: Estimated rate of
st 8 ”'.’ 08.0 growth population 67-71 =3.3°
S 4.8 88.0 " " 71-76 = 3.0
" [ 1] i - X
"o $9.3 76.3 . 16-81 =2.5
" 76 45.1 817.7
R 1 81.2 99.6
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1. Introduction

. 1. The Thal economy Is to a large extent dependent on agricuitu-

re and, more speclficaily, on Nce cultlvation; In fact the gross In-

' comé In respect of agriculture Is equal to approximately one-lhird '
h

' v of lhe nallonal income, although It Is grndually diminishing In per-
":' . .

cenlage lerms, over the years' (Table 2),

The surface area turned over lo agriculture: amounls lo about

.

28 ﬂ of the total arca of the couniry; that uml«,ed for rice cultiva-
tion is 81 % of the country's agrarian surface area, S

Tl

. ' 'l'l\e population engaged In ugricuﬂure f Iqh'ing and hunting '
amounlis 1o aboul BO% of the nnllonal totai of acllve labour forces
(Table 3 ) .

The sun-total of the Thal populallon, as at the lalesl cenqus
) carrled out in 1967, ls 32, 700 000 inhabitants,” The annual Increa-
.. " seof the p_opulaﬂon from 1960 lo 1967 was al the rate of 3,23% per
: annum. The forecas! l;\crease in popuiatlon by 1875, at the above-

® . eme

inéﬁllonéd fixed rate o‘f lncreuc, gives a popuiation of opproxima-
lcly A2, 000 000 (Tables 4 = § and Dlagram 1). '

Tho counlry is dlvldod lMo four areoas or reglons: Coentral
plaln, Norlh-Eastern, Norlhem, and Southern; of these, It is in
the first reglon that rlce cullivation Is carried out most intensively;
this replon Is economically and admlnlslrnllvely dopendent on the
caplcal of the country, Bangkok, '
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4. PERCENTAGE DISTRIBUTION OF GROSS DOMESTIC_PRODUCT BY
MAIN ACTIMTIES .. . ..

1961 1964 1065 1966 1967

Agriculture | 39% ° 33% 324, 85% 31%
Industry 16% 10% 20% 20% 21%
Other | j ' 45% 48% 46% . 45% 489
Net nutiona) product o

at factor cost o .

Nationu} income(mitiion $) 2,115 "~ 3,181 3, 398 4,039 4, 321
National pro-capiie $ iOB. 86 119,04 126 92 346, 25 154. 41

1960 1863 1806 1967 .  18G8 kst, 1969 Ests !

Agriculture | 38.97 86.4% 35.1% 30.6% 28.5%  27.71%
Munufacturing ' 10,5% 11.4% 12,0% 13,1% 13,0% 13.4%
Other , 50.6% 52,4% 56.9% 56.3% 58.5% 58. 9%

National income (miition §) 2,445 3,940 4,040 4,320 N.A. N.A,
Pro capitq $ 102,80 115,00 146.2 154.4 N.A, N.A,

.

ANNUAL GROWTH RATES OF NATIONAL INCOME .

1961 1964 1965 1966 1067
_ % % % % %
Gross national product 7.8 7.0 10,2 . 194 9.1
Grosg domestic product 7.4 7.0 10.1 19.1 9.0
National income 6.9 6.8 8.2 18.9 7.0
Pro copite GNP 3.9 -3.8 6.6 18.2 5.6
Consumption expediture 7.4 8.9 7.1 10.6 12.9
- QGross fixcd capital _ .

formation 181 13,3 N 20.8 1.6
Private , 3.3 6.9 17.8 20.) 11.3
Public 4.0 243 -3.5 13,3 23.1




suojiin

33'&?283&8‘»" o ow o w e g &5 L S
- | ) | ] LB ¥ i | | | I ] ) 1 ) ] f 1
("]
(€]
[V.]
S"\
g [)
0\ .u
01(\.\
%10\ 4 §
-t )
) b . % (] Z
A o
\ g
4 4 \, 2
‘ \ z
. 1
\
\\
\\
\.
"8,
of ' My
~ \\ »
° \ o
\
\
\.
S
N
N
. .
N\
- \
3-
[T ]
s
8

_ LASTARIA « Vie Regine Margherite, 440+ 22 885037 . 6532688 - Vie Cremone, ¥ SR 4270V50

e o




INDURTRIALCONSULT

$,.POPULATION INCREASE

e e

Year Million Increase % increment  + increment Density
million per cent  Man/km sq.

1060 26. 04 . . 51.4

1 27.2 +0,8 s.03 52.9

3 28.0 +0.8 2.94 - 0,09 54.5

3 28.9 +0.9 8,21 + 0,27 56.4

4 29.8 +0,9 8,11 -0.10 58, 4

6 30.7 +0.9 .02 - 0,09 60.3

6 31.7 +1,0 3,26 +0,24 62,2

" 32.7 +1,0 3.15 -0.11 64.2 o

Estim, 8 33.8 +1.1 3,23 + 0,08 65.7
LI 34.8 +1.0 .23 + 0,00 87.9
" 70 35.9 +1,2 3,23 + 0,00 69.8
" 1 37.1 +1,1 3.23 +0.00 72.1
" 2 38,3 +1.,2 3,23 + 0,00 74.5
" 3 39.5 +1,2 3,00 -0.23 76.8
" 4 40,7 +1.2 3.00 -0.23 79.1
" 6 41,9 +1,2 3.00 - 0,23 81.5
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From the administrative point of view, Thalland is subdivided
into 71 provinces, Thirty-five of these arec in the Centrai piain,
fifteen In the North-Eastern, seven in the Northern and fourteen in
the Southern regions, A further adminlstrative and agricultural
sut;divislbn Is the agricuitural district, of which there are 15, 176

in the whole country,

1. 3. At present rice cultivation is based on somewhal primitive

methods.

Desplte the greal abundance of water, today It Is only possl-
ble to grow rice by rainfail, and to obtaln a single crop per ycar,
The lack of artificial irrigation makes It difficult to work on any

other basls,

All the cultlvation operations are carrled out, almost exclu-~

sively manually or by animal-power; oniy a few agricultural machi-

' nes, mostly of Japanese make (cultivators), are used for working the

land, .

Seed-bed preparation starts as soon as the first rains fali, in
June or July; transplanting takes place 18-25 days after the sowing
of the nursery, (See Diagrami).

The quantity of sced calculated for transplanting | hectare Is
13-16 Kg, which is remarkably low.

:l'he. seedlings are transplanted two or three together st a dis-
tance of 20-25 cm,




Ftice Calend.r of the Coentral Plain Zone, Thallnd

Mar, Anpr, Miy June July Aug, Sept, Oct. Nov., Doz, Jd'n. ieb.

| ' T L ¥ L) ¥ L] Ll ) 1

Rice Calendar

’.--.-" (2] ”
"_’/ | /
 d
‘---

Rice Celendar (ordinary broadcasted rice)

Rice Calender (Floating broadcasted rice)

L K X X ¥ N L

Nursery Per lod Paddy Perlod
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Approximately 80% of the surface area is cultivated by trans-
planting, There are sound agronomic reasons for adopting this me-
thod, in preference to that of direct sceding, and in addition the

I

large amount of labour available makes this even more desirable,
I .

Rice cultivation on dry land exists, but on a very limited

scole,

in the central plain region "floating varicties" of rice are

grown, where the depth of the water is at least 2 - 3 metres,

In the same region there are also vast areas of salty land, be-
low sea level, which normally remain uncultivated; it is however
possible to cultivate such areas after the rains have had the effect

of desalting thcm,

Not enough attention is paid to the land, and for this reason
It Is not uncommon to see large areas of rice field flooded with ex-

cessively deep water; this results in a lower production of paddy.

When direct seeding takes place, the dry rice seed is broad-
casted over the dry ground, The rice ficld Iis then flooded, elther

by rain or by mcans of simple and primitive devices. to raise water -

from canals,
Normally no fortillneﬁ are used,

Agronomic experts advise the addition of 100-120 Kg/hectare
of 16-20-0, that is to say, of 16-20 Kg/hectare of nitrogen, 20-24
Kg/hectare of phosphorus anhydride, with no potassium oxide, (See
flbles ¢~ 7 for imports and consumption of fertitizer,)
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+  §. QUANTITY OF FERTILIZERS IMPORTED

NITROGIENOUS  PHOSPHATIC POTASSIC  MIXED AND N.1,S.  TOTAI,

YEAR |
Tons Tons Tons Tons Tons
1955 14,266 3,226 119 3,081 20,591
6 15,628 1,875 3,042 8,265 23,310
7 22,7 4,958 530 11,626 38,891
8 320,282 3,806 418 5,102 29,691
9 23,670 12,981 1,128 10, 786 47,%65
60 32,268 8,460 942 10,238 51,908 ;
1 33,239 12 200 875 8,865 64,770
2 33,164 21,329 1,604 10, 370 66,467
3 46,730 80,508 2, 005 18,134 97,371
4 39,438 38,451 782 30,307 108, 978
6 35,008 24,009  .3,199 29, 268 01,564
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‘Y4 COMMERCIAL FERTILIZER. CONSUMPTION

¥ Py Oy K30 :
1948-50/1953-53 T . !
1953-53/ 86-87 " ) ¢
63-04 1Y) "nm o
04-08 108 » »
05-06 1 T
0-61 VY YT T
ov-08 "o e

* Non official dates
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" o advined hatl e fertiiizor be applicd In two sinpes, 3/8
one duy prior o iransplanting onie  wet greund, the remaining 1/6
-8 wesks after Wenasplanting,

i

I There are 30 vericties of rice cultivaled, of which enly those
shown in Table 7. are recommonded,

The growing period of the varicties (ullivated, from seeding
o harvesting, s 130-100 days: 10-38 days In nursery, 70-00 days
between transplanting end flewrring, and 30-38 day: from flower -
ng to harve.ting,

Portwes it ls Imp per to spesk of varictice as, In fac!, pure
sved is rercly uned, must of the rice grown is a mixture of different
verieties,

T™he main rice experimontal station of Banghhen (s situated in
he Banghok area, and s connecied with @ further 30 reglonal sta-
tians which are drprndent an it 3 In the Northorn, 7 in the North-
Bastern, 7 in the Central plain and 3 In the Southern regilons,

Mosearch werk on hybridisstion between MRS, NS, N33 and
ndigeneun varistios lo heing carried eut, Varisties disiributed by
he WU are net commerc ially grown, since the quality of the rice
s cancidered inferier te the Tha! varieties,

e broeding preogramme, n the seerch for new varieties, s
olmed cepec lally atl oramining the following aspects!
o) pesitive respanse to turge deses of fortiliaer;
o) resistance o lodping

1-12

N i i
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. 8, RcC NOF:D TIES ICE _(1964)

NORTHERN

1) Lewang Yal 34
8) Muwey Nawng

3) Niew sampahtaving "

4) CGam Pai 18 "
NONTHEASTERN

1) Khi Tom Yal 98  glutinous
2) Niew sampnhtawng "

3) Gam Pai 4a "

4) Khuo Dawk Mali 105

$) Jao Leuang 1

CENTRAL PLAIN

1) Gow rwang ™

8) Jee Leuang 1

3) Levang pratew ‘28

4) Puang nahk 1
pOUTHERN

1) Levang 183

8) Neng Pu-Yak 158

FLOATING RICE

1) To-Pow Gaew 181

3) Jok Chucy 159

'8) Leb Mue Nahng 111

¢) Ping Gaerw 7]
8) Nalng Cha-Lawng

¢

62 M glutinous

givtinous
Total swmber of cultivated varlcteé " ]

Date Harv,

Nov.
"

"

T m

]

"

Decemb,

Jan,

Docombd, .

Nov,

3
20
L
0

18
b
13

8
16

Average VYield T/Ha
3.1
3.3
3.3
3.8

1.9
1.5
1.9
1.6
1.8

3.8
2.7
39
8.7

5.6
3.8
4“9
49
3.4
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c) resistance to pests, e.g.:
1) yellow orange lcaves;
2) stem borer: pink,. white or brown;
3) galimidge;
" &) bacterial icaf-blight;
8) blast,

The experimental production of the new varleties glves high

ylelds: 8 to 8, 5 tons/hectare, , :

The Extension Sérvlce of the Department of Agriculture is
responsible for the commerclal production of pure seed; approxima
tely 20 tons of foundation seed are produced per year, This seed
is then distrlbuted to private farmers for further muitipiication un-

der the control of the aforementioned Department,

The seed is distributed by means of farmers' associations; no

private organisations exist for the production - and sale of seeds.

The production of seed Is undoubtedly Insufficient for the coun
iry's requirements; on the other hand e farmartends to continue us-
ing seed recovered from the preceding crop for economic and tradi-

tional reasons.
When weeding is necessary, it Is carried out by hand,

The following products are sometimes used for pest control:
hdiazinon" in granular form and BHC for the stem borer; "sevin®
for the yeliow orange leaves, distributed by hand-operated sprays;

“malathion-mike" as an Iinsecticide; "cerasan", which is used to
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treat the seed against parasitic fungi. Arsenic-based products are

used as rat poison,

l" Harvesting is generally carried out by hand from November to

Ja?uury, after the rice field has been drained,

The_ moisture content of the paddy at harvesting is 20-22% and
after drying, which is effected by spreading the paddy on slaik on
the ground in the sun, this Is reduced to 12-15%,

Threshing machines are almost unknown, Threshing Is usual-
iy carried out by hand or by trcading the paddy on the stalk on a
threshing-fioor with water-buffaloesor by driving rwbhtoertyred tract-
ors over it, In the South, where rice is produced in smaii quanti=-
ties mainly for home consumption, It is stored on the stalk and thresh

ed by human labour as it is needed,

The paddy is then winnowed by means of mechanicai blowers
or by letting it fal'l from bamboo trays in a natural draught,

.

The paddy is stored in huts bulil of bamboo and ciay or even in
the home until the time of sale or consumption,
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. Surface arca cogvered by rice cultivation and land tenure

. ‘ It has not been possible to obtain official data concerning the
total number of rice farms; however, information collected would

Indicate the existence of approximately two miliion,

The avcrage surfnce'area of the rice farms Is between 3 and
3. 5 hectares, By free extrapolation of 1963 FAO data
at that time there were 2, 103, 000 rice farms with an average secd-
ed area of 3. 46 hectav;es, and a production somewhere in the re-

glon of 5, 2 tons each,

The cultivated surface area Is divided inio a large number of

smail holdings,

The total cultivated area in Thalland between 1955 and 1966

varled betwecn 5. and 7. 5 miliion heclares,

Without considering the figure for cultivated surface area In
1969, which Is less rellablc than those recorded in previous years,
the average yearly increase In cultivaled area from 1955 1o 1968 a-
mounted 10 0.93%. For the period between 1961 and 1968, this In-
croase rises 10 3, 9%; whiic In the Iatest period, namely 1965-1969,
the Increﬁe In cultivated arcs was as high as 3, 00% (as is Illustra-
ted in Dlagram III), .

In the medium term, up to 1975, It Is predicted that the seed-
od area will iIncroase at a constant yearly rate of 3, 0%, as from

'1968; thi's lcads us to forocast cultivaled arcas as follows:

I~ 16
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Year Production in million tons increasc over previous year
1969 6,679 194, 07
1979 6,879 ' : 209, 020
1971 7,085 206, 200
19732 7,397 : 212,97
1973 7,516 ' 219, 002
1974 7, 741 228, 007
1978 7,973 _ 232, 077

If we consider Tables 8 and 9it is clear that the area used
for growing malze nr;d fibre plants Is Increasing at 8 much faster
rate than that of rice. It may reasonably be deduced that the land
reciaimed year by year, or put under new crops, will be utilised

for dry érops, yielding a higher income, rather than for rice,

Rice crops each year undergo considerable damage, al times
of vast proportions, caused mainiy by: a) overfiowing of the rivers
during the rainy season; b) insect parasites; c) fungus-type or viral
diseases; d) drought; e) distruction by animais, .

The area of cuitivation on which harvesting was rendered im-
possibie by damages to the crop averaged 8, 3% between 1955 and
1969, and 9.8%between 1964 and 1968 (See Dingram 111 and Tables 1i-12).

An average forecast of fulure deveiopment in the next few years
predicis that the seeded aresa actually h-rvo:sled -~ calcuiating an ave-
rege yearly damage of 8% of the predicted seeded arcas (sco above) -
could be the following per year:
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Year

19588

Obﬂl"sﬁﬂﬂﬂ

9.. ACREAGE OF PRINCIPAL CROPS (1958 = 100)
' (in thousands of hectares)

Upland food

Area

207. 36
247, 20
301.76
342, 88
436, 60
867. 20
866. 72
602. 08
007, 84
921.76
940. 40

%

100
e
148
166
220
a74
273
291
390
LLT)
AS3

Ol seed Fibre crops Malze

Area

256.16
374, 24
308, 00
302. 40
308,12
357. 60
343, 04
390. 68
404, 44
402, 40
426, 00

%

100
107
120
e
"e
140
134
183
150
157
167

Area

43,20
62, 26
119, 60
118, 20
150, 40
259, 20
362, 24
219,36
285, 76
345, A4

%

100
144
a77
a67
348
600

540, 80 1252

Area

85, 53

82, 24

96. 96
126.72
199, 83
205, 60
306, 86
326, 00
417,92
551, 04

All ex-

cepl rice

.
100
148
178
228
360
514
552
591
753

1000

576,60 1039

Arca

976,72
1069, 60
1334, 06
1369, 76
1567, 20
1693, 76
2067, 84
2020, 64
2377.12
2836, 24
2671, 20

10. INDEY. N\UMBER, SEEDED AREA OF PRINCIPAL CROPS
(Average 1950-53 is taken as 100)

Year Rice Mailze
1085 100 130
N 104 193
) a8 228
8 100 208
9 108 470
60 103 671
| 107 720
2 ‘116 (k)
) 118 982
4 114 1297
1968 112 1385

)

Upland food Oil

129

' 184
" 188
314

285
884
383

356

803

873

886

120
128
144
142
143
168
161
183
190
188
208

Fibre

81
114
108
320
179
- 3756
642
339
433
844
879%

All crops

excepl

118
129
161
167
189

rice

349
243
286
306
346

I-18

Rice
%

100
109
136
142
160
193 ’
2n
206
243
259
293
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1. AREA OF PADDY
(in thousands of hectares)

Holding Cultivated Harvested Demaged index (a) Index (b)

Yoar - ores arca (a) area (b) arca 1955=100 19552100
19585 6434.4 8770 8576 6.8% 100 100
6 7878.2 5027 5762 4.3% 103 103 i
7  6643.7 8075 4317 15.5% 88 77 !
8 6683.8 8758 5169 10. 2% 100 93
9 6811.3 6065 8363 13.2% 105 96
60 6917.2 5921 8643 4.7% 103 101
1 6980.6 6179 5656 8.5% 107 10}
2 7134.3 6659 6191 7.0% 116 111
3  7204.8 6601 6354 S.7% 114 114
4 7461.0 8539 8971 8.7% 113 107
8 7472.4 6553 5960 9.1% 114 107
6 76367 1306 6878 5.9% 127 123
Est, 7 7841.0 8410 5601 12.6% ' 111 100
Est, 8 - 8485 8666 12.6% 112 . 102

Est, 9 - 7880 . . 151 R

e
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\.'ear Production in million tons Increase over previous year
1969 6, 145 ; ' , " 479, 000
- 1970 6,329 164, 000
M 6,518 C 189, 009
1972 o 6,709 , * 191,007
1973 6,914 o . 206,000
1974 7,122 - 297, 000
1978 o 338 . ... 219,02

Diagram 1) shows the-dala recorded annually up-tili now.and

forecasts for the next five years,

Of the tolal cultivated area of the country, 45-50%.is In the
Central plain region and 35-40% in tho North-Eastern region,

" Table 13 shows the ares harvested in the diffcrent regions.

Thirty-elght different varieties of rice are grown in Thalland,

T’ww can be divided into two calegories: glut lnoué and non-glutinous,

in the Norlh-Eulem'réglon mainly ibhe glutinous types are
prown accounting for about 80% of the total area of the country culli-
vated with this type, . '

o Inthe Central plain area, on the other hand, almost exclusive-

iy the non-glunnoué types of rice are grown, accounilng for opproxi-
mately 00‘ of the totlal area of the country cultivated with rice grow=-

“ing and for 70% of the non-glutinous rice grown in Thalland (Tables
13 and 14), ' | |

[

The official or estimated data concerning total area of the coun

try annually cultivated with the two diffcrent types of rice are glven

|- 21
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8, FEASITILILY ANALYSIS 2 FINANCIAL AFDRAIAR,
Analysls of the finare “al aspects of the Tnvestinents ho: a dif-
fercnt aim {rrora the economic evaluati- n, The Teasibility of the pro-
Ject and the choice of the best alternative are an cconomiic problom,
Yeal (or cconiomlc) vatues™ are dealt with, the purpows: being to
Chelp judse wlhicther the investment is worth coarey ing out s « o opal-od
vith alternatic o Investments and to wiady the projectts coltribution

to the cconomy as awhe !
3

The fin. iyl evaluction of the project, on e other hand, Is
dirccted to toesting the practical applicabitity oot cecnonl cholaos
in terms of current (markcet) values, and in te ac o curpent Tinan-
clal practices in banking, taxation ete, with the alran of o tubilshing
whethor the atter are appropriate fer ensuring a sound {inancica

basis to both the Industry and its bencficiaries,

in thls chapter the financlal posltion of the chosen alternative
Ul will be analysed, und a comparlsen will also be made with the me-
chanical rice-processing mill (Alternaltve 1) and a mechanicai miii

integrated with a bran-oil extraction plant (Alternatlve "

8,V Assumptions

Following the desire expressed by the Thal authorlties, the
rlc’?-processing mill I8 to be carried out without recourse to dir-

ect Government flnance or international Financing Institutes, The
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up to 1968, 'By moeans of & diagram showing the existing duta, It may
be roughly estimated that the increase in cullivation in the years
‘' 1968 - 1975 |s as follows (see also DiagramiM:

Y'q'r Non-glutinous Giutinous
o | 1000 hec,
wes C a,000 ' 8, 300
1987 4,000 8,0
1908 X, 8,000
1969 4,000 | 5, 400
1970 4,00 8, 000
71 5,000 8, %0
w2 5, 100 8, 000
o 8, 240 5,000
e 8,390 8, 000
078 8,400 8, 070

Rice In Thalland is cultiveted mainly during the monseen see-
son, |0, When rain fleods the land, The temperaiure and |ight ceg
ﬂhmmui&penﬂthwo‘ﬂhndnﬂhﬂhrm“dh
yoar a8 well, but the lack of irrigation and canalisation enciudee
such cultivation outside the rainy seeson,

The paddy creps harvested eul of season amsunt o simest ne-
oligibie surface areas varying from 10, 000 te 50, 000 hectares por
_yoor (Table 18, ), L o, about & 208 of the tetal ares.

The method of cultivetion adupled for rico-grewing ls ateel
o mwvlmdmh.h.hclﬂ-ﬂdhm“
sultivated sach year is irensplanted, and enly 30-300 sown (Yable 18),

T
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1, TOTAL HARVESTED AREAS AND PADDY PRODUCTION OF OF) SEASON

Year

i Ha % of totalharvested Metric ton
1988 . 19,773 0.3 $1.222
] 11.040 0.18 17.200
' 13,161 e 23,244 ,

[ ] 10. 790 0.1 16.867

9 6.002 0.13 10,674
o 10, 13 0.1 17,191 |
| 11,108 9.19 18.532 : !
8 11.972 ) 0.18 10.974 '

) 13,008 0.20 23.016

. ¢ 18, 199 .31 36,394

’ 88, 352 N 45.337

] 0.4 €3.843

USSP

s JO~ ~S 2

1o, BROADCAST AND TIRANSPLANTED AREAS IN %

YEAR Broadcasted Transplanted

1988 0.0 80,0
¢ 0.8 .5

v R v3.5

s 2, 1 .0

) 9.8 ve.0

L 2¢.9 vs.1

1 2.7 . 1.3

. . ] .Y . Y.
o ) 3.8 ve.3
] 2.1 6.8

. $"n.s 6.3

a—
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W . Production :

The total yearly production of paddy In Thalland was §, 570, 110
tons In 1955 and 11,6845, 522 tons In 1966, and Is expectled to reach
13, 410, 000 tons in 1969 (Table 17,),

The annual variation In the quantities of paddy avallable is con=-
siderable, depending on the arca under cultivation, and the climatic
conditions of that particular year,

Between 1956 an& 1960 the yearly average Increase in product-
tion amounted to 100,000 tons, equal to 1,35% as compared with
1988, In the following flve years 1961-1965 this increase rose to
273, 000 tons per year, or 3, 48% as compared with 1960, In the
four-year ‘period 1966-1969, however, on the basis of extremcly
spproximate estimates of production, the yoarly average increase
wes equal to 1, 050, 000 tons per year, le, 11,41% as compared
with the 1968 production, Thus, In the last 14 years, from 1955 .10
1969, the total production of paddy has risen by an average of 5,69%
per year, '

Without considering the last two yoars, |, e, 1968 and 1969,
for which the data are absolutely unrellable, the average yearly
: increase In production between 1958 and 1967 would fall to 2, 56%,
ond from 1961 tc 1967 1o 3,31 (Table 17, and Diagram V),

in the same perlods considered, the pro&cllod of paddy per
"hectare has also risen and, more particularly, from 1961 to 1967
the yearly increase in unitary production was equal to 0, 20% (Ta-
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PADDY PRODUCTION

7.
Year Cultivated area Tota) production Average yield
Ha x 1000 Metric Tons Tons/l{a
1955 5,770 7,333,611 1.36
6 8,027 8,206,782 1.44
7 $,075 8,570,110 1.30
8 5,758 7,053,185 1.36
9 6,085 6,769,766 1.29
60 8,921 7,834,506 1.38
1 6,179 8,179,626 1.44
3 6,859 9,279,478 1.50
3 6,601 10,028,882 1.588
4 6,839 9,558,170 1.60
] 6,853 9,218,000 1.54
6 7,308 11,845,622 1.73
Bet) 6,410 9,504,854 1.7
Est 8 6,488 10,805,000 1.92
Est.9 7,580 19,410,000 .

.
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ble 18 and Diagram WVi,)

Having considered and sppraised the various parameters which
determine the sum-total of paddy production {increase in sﬁrface
area and possibic technical progress), a constant average rate of
lt!cl;eose In production equal to 8, 0% per year may be estimated as
from 1967, On the basis of this Increase, the production up to 1975

may be predicted as follows, in millions of tons:

Year Production in million tons Increase over previous year
1960 10,638 -0, 768
1969 11,192 : 0.629
197 12,087 0, 695
1971 13, 054 0,967
1972 14, 098 1. OAN
1973 18, 228 1. 128
1974 16, AAA 1.218
1975 17,759 1.318

The ratio of the quantity of paddy produced of the non-gluti-
nous ond glutinous types over the last few yeats was 70% non-giu-
tinous, and 30% glutinous (Tablo 19),

Assuming the above proportions, as a fixed constant for the !
medium-term forecasts, the production of the two types of paddy 1

couid be as follows, in mililons of tons: i
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16, TREND OF _PADDY YIELD TON/HA
YEAR WELD INDEX
1907-16 1.74 110
1917-26 1.79 110
1927-36 1.63 100
1937 1.64 05
- 38 1.44 88
39 1.48 9
40 1.82 93
4 1.4 86
42 1.3 . 82 ;
* 43 1.45 89 ;
4" 1.29 9
48 1.38 7
46 1.26 18
4 1.28 19
48 1,38 (1
4 1.34 83
80 1,28 7
81 1,97 78
82 1.28 9
33 1,38 8%
84 1.25 77
88 1.36 84
86 1.44 88 '
87 1.30 80
88 1,38 84
89 1.29 9
60 1.38 85
81 1.44 89
. 1,50 92
s 1.68 97
o4 1.60 96
65 1.54 (1]
66 1.3 106
Est. 67 1.7 105
Est, 68 1.93 118
e
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)
flnancling of the project shoutld thus be consld. . od as o ning fron.

' exctusively national sources, using suppllers! o wdity thas boeoy
assumed that 307 of the tota! Investmont co tts will bo supplled ot
of tholr own furids by the owr 0 s of the plant; thoe reinalnder s to
bo provided av a logn froem the cuppller s, carying aninterest rate
of 8., with a threce-yearr period ol grace (1) and a ter-year repay -
moat porlod,

Whe Jroesimert schodute Ts shown in Tables 17, 12 acd 19,

The revens - intlude sales of mitled rico or d all by--prodoc te,
Yearly cnd fota! roevenues are chown inthe tocan - 50 fome s e
in Tables t4, 1.0 400 16,

’

The proces: oo comtio inclodo maintenans o expen iure, 2ol -

’ el expenditure, o) ~ating expensas (fucl and solvents), plus 100
for ove. heads and 10% for contingencies,

Denreciat! - has been tulen over a period of 35 ycars, conci-
dered us the ccornomic 1Hfe of thoe plant,

Amortization of the debt is consldered In 10 years, carrying an
Interest rate of 85,

The loan for Alternative | totals § 2,009, 700, inzluding Inter-
est during the three-year period of grace (see Table 17) and $
32,533,800 for Aiternative Il (sce Table 18),

e

. (1) During the threc-year period of grace, Interest Is charged,

being added to the original loan,

.
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Yc_'ar . Non-glutinous Glutinous Total
1968 7,250 3,109 10, 363
1969  r,em 3,350 1,192
1970 8,461 3, 626 13, 087
1971 9,138 3,016 13, 054
1972 9, 869 A, 229 14, 096
1973 10, 656 a, 568 18, 226
1974 ",sn 2,933 16, 444
1975 13, 430 8, 320 17, 759

It will be noted lhal,. as compared with the production of paddy
obtained in past years, the rate of Increase of productlon of other
crops is far higher and - as mentioned earlier with relation to culti-
vated aroas - the rate of production for maize and fibre products is
particulorly high (Tables 20, 21 and 23).

The total paddy producllon,. subdivided according to euach of the
agrarian reglons, has been updated only as far as nos,' while fo;- la-
ter years It has been possible to collect certain of the estimated va-
lves (Table 23),

As In the case of the surfuce areas, the greatest production Is
fo be found in the Central Plain Region and in the North-Eastern Re-
pgion. The hlghcn; average Mc! lon pcr hoectare 1s achloved con-~
stantly in the Northern Reglon, where, however, the type of rice pro-
duced and consumed is essentially glutinous, as also in the North-
Eastern Reglon,

i~ 35
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Prelim,
Esl,

MAIZE PRODUCTION

Year

1946-82
1953-56
1957

oo veosuw-8ocoe

Tons

31,000

60, 000
843,900
898, 300
665, 400
57,700
935,100

1,031,300
1,250, 300

1, 000, 000
1,880,000
1, 708,000
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21, INDEX OF PRODUCTION OF PRINCIPAL CROPS (1950-53 = 100)

Year Rice Maize Upland Oil Fibre All crops
' . except rice
18565 101 185 194 151 91 181
56 115 279 282 165 131 252
7 332 306 179 162 328
97 451 322 164 169 337
93 768 383 149 230 403
60 108 1319 440 ' 1 584 470
113 1450 361 162 976 431
128 1622 319 166 209 387
139 2003 527 176 670 575
132 2280 « 458 166 809 618
1965 137 2480 421 170 1496 534
22, INDEX OF AGRICULTURAL PRODUCTION (1953 = 100)
Year Paddy Maize Kenaf and Jute Cassava
19568 91,06 364,41 208,56 171.46
1969 62.17 620,34 343.44 381,56
1960 95,08 1063, 69 1205, 49 430,62
61 112, 62 1170, 14 2255,74 608. 08
62 113, 62 1301, 30 900,82 731.60
63 131,72 1677.44 1405, 74 743.65
64 . 116,01 1828, 81 1995, 08 548.47
. 65 111.88 1097, 26 3549, 18 775.0%7
66 145,30 2194, 30 4014.80 1574.80
Prel 67 116.50 2444.00 1668, 00 . 1657.80
139.60 2640, 20 1170, 50 10662, 90

Est, 68

1= 37
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The reglon of groatest interest for the product lon of high-quality
M-élmlnous paddy rice romain almost exclusively the Central Plain,
Considering that the Contral Plalin is the arca of cultivation most con-
an with rlce eprrt, both on account of the type of rice produced
and because the areas o" production are closest to the points of ship-
MO', '. it may be interesting to analyse the potentlal production of the
mkm,.n far as the non-glutinous type of rice Is concerned (Tabie

n the period l’BS—I@ﬁS,l betwoen P19 and 76% of the non-gluti-
nous paddy harvested throuphout the country was praduced in the Cen-
ral lPtaln. In the first five years the average annual Increase was
8. ”%,és compared with 1955; in the second five-yoar porlod this In-
crease rose (o 4, 64%,. as compared with 1960,

Consldering that In the two-year perlod 1964-68 the product lon of
non-glutinous paddy of the Central Plain was caual (o approximately
P88 of all the paddy of this type produced by Tha lland, W would gppcar
reasonable to assume this percontage as a fixed constant for the fore-
oasts of production of mﬂmlwu; rice In the area,

.

- On the basis of lhln.brocan,' the production of non-glutinous rice
™ the reglon of the Coniral Plain alone should reach the following va-
wes In the next few years:
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193.%
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19.45

2.3 21.8%

65.3 21.30
19.01

22.71
65.6 20.04

21.64

.6 23.11
59.4 22.91

60.3
° 68

1987.2
1917.8
1276.8
1372.1
1480.9
1707.9
1554.9

9.10
11.90
8.39
8.19

9.47
.84

12.91
8.
10.71

2
-
1
S
3

n
23
33.
as
30
n
31.1

"Nuqem
) S
!phgh:b
‘-h..sw

[ ]

{ - 40

0.32

0.32
0.23
0.20

1.0

0.3
1.0

0.9

29.6
32.6
22.0

1.

94
2.01
2.05
2.33

5.6
6.6
6.9
T.7

179.6

201.4
195.8
216.9

17.88
17.30

.1

60.6
56.7

.1

2107.0
2009.7
1504.86

17

9.
10.53

.2
8
-
¢

23
2¢
31
34

2 778.7
3 821.4¢
4 895.5
S 970.9
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Year Production in mil- increase over
lions of tons previous year ’
(1o70) © (6, 348) 470, 000)
o 6,854 508, 000
73 7, 402 548,000
1973 7,994 $92, 000
1974 9,633 639, 000
1978 9,323 600, 000

Tables 28-28 give data and figures taken from
official documents. In Diagram Vil, the vaiues indicated are
recorded, as well as a graph showing the possible development of the
production and home consumption of rice,
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36. PRO-CAPITE CONSUMPTION OF RICE_ACCORDING TQ
YARIQUIS SOVMRCES ‘

¥ Burvey : Interdeparimental commitiee on Nutrition for National
Defence, Oct-Dec, 1960;

b 400, 0 gr, /day

Il Survey : Anderson - FAO Nutrition adviser 1o Thailland
- Nov-Feb, 1962:

52A. 6 gr. /dny

M FAD: 1957-1960:; -
126 Kg. /year

IV FAO : Projection for 1970;
' 149 Kg. /year

Rice consumption Pobulatlon Total con- Production of

- or. /day - Ke. [yoer . m:'l‘ilonl :x‘tmm “:‘(‘:3: :.cir(w: "
b 1960  400.0 146.0  36.4 3,854 8,120
N 196l 8346 .5 2.3 5, 198 8, 397
mo1987-5% - av. 1260 24,9 3,137 av. 4,205

W 1970 - ost, 149,0 36.0 8, 364 -

]
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For Altrrnotive NI the total loon is § 2,080,700, including
Intereast {ace Table 19) In the theeo-year periocd o grece, with a
yearly cajftal recovery of § 447,200,

B.2 F ity

Tabl o 14,15 and 16 give thco freom slatn s ant iobhi oy
17,16 and 192 give the staioment of ot os wnd cnnlic atien of

’

furds (Cosh i iow) far o investor, Not befo e W Zoacoalid it be
possible (0 ooy anet profity mebvor vours A o Yot

be scrvice ) and a ool lonl yeoriy el varpl

tion) will rotoain, From Yoar 14 Lo Year 35 e

croc. s subied atially, Toaving by po ropaid oy do s e Timan
clal rate of reiurn o v funds over cash s o worke v !
19, 8% for Altcrnative | and at 230 for Alterni H, whilr it is
32.5% for Altcernative 1 over the 35 Yearc of the eCo e e o

the plant, (1)
All In a't, the flnancial position is very sativfactery vaen

viewed In the context of agricultural processing industrivs else-

where In the developing coutrics.,

(1) Bencfit/cost ratio (I, c. cash surplus over own funds) at a 14%

-
intercst rate Is : 1,7 for Alternaitve 1; 2,8 for Alternaitve I,
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VII. | |
PADDY PHODUCTION e e ee vo o mm o oo

FICE CGiSUMPTION

RICE EXPORT

. CONVEFRSION RATE
100 Kilos paddy = 66 Kilos Milled Rice

Miltlons i
of Tups
0,8 |
- 9.1
o ec?
. 8.3
1. 7.9

7.8

7.1

Export
Miltions Tons

2 1.0

1970
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IV. Paddy arades

The qualitative characteristics of paddy are establishcd on the
bas Is of the agronomical var'iely,. the percentage of breakage occur-
rlné during mitling and the percentage of damaged grains, such as
re(‘ gralns or grain with red streaks, chalky-textured or discoloured

grains,

A lypical characteristic of Thal rice is the shape of the grain,
which may be classified as long and siender, and the typc of texture, i

which is waxy and transiucent,

Accordingly, the varieties with these characteristics are thosc

with the greatest commercial value.

Under & law which came into force on May 20, 1957, the Thai
Ministry of Economic Affairs laid down standards governing the types
of rice o be exported. These are based essentially on eight grades of
milled rice. The composition of each grade is established in terms of
whole and broken grains of varying sizes, Each grade is, moreo'\ler,
classified as regards the length of the grain and also the proportion of

chalky and discoloured grains.

The classification of paddy rice is directly influenced by the qua-
ity of the miiied product obtaingd; however,‘ it has not been possible to
work oul a well-defined and precise classification of the threshed cereal,
in the transactions taking place between producers and middiemen, and
between the latter and Ihe miiiers, the quality and vﬁlue of the product

are usuaily determined on the basis of visual examination,
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Yo nc.:omalrs the yield on processing, as well as the appear-
ance of the processed grains and any possible defects, a sample of
the rough rice is shelled in a very rudimentary way, using a level
luvf;face consisting of an abrasive hard compound on which the rlce

is blaced and rubbed with a wooden cylinder,

Thus Judgement as to the quality and consequent commerclal
value of the product is in practice left to the subjective evaluation
of the parties involved, without any determination based on a precise

caiculation of the components of its commercial value, !
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Optimum time of harvest on the basis of maximum agrain yicld
and high percentages of head rice as Indicatedhy percentage

molsture of arain at harvest and percentace creen kernels

5 | e 100
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\ i e 1l
oy 1PRT NP raln Yicld r
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Source: Intornat lonal Rice Flesearch Instilute, Los Eunos, Leguna
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APPENDIX N '

R
THE MARKET OF WHOLE GRAIN AND
BROKEN RICE (STATISTICAL DATA)
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Year

1960/61
1961 /62
1962/63
1963/64
1964 /68
1963/66

1968/67

1967/68

L4

29. OUTPUT OF PADDY AND MILLED RICE

P “' Milled-Rice Milled-Rice
n thousands - 65% - - 60% -
of tons " . Inthousands in thousands
' of tons : of tons
7, 834 8, 092" . 4,700
8,177 5,318 A, 908
9,379 3 '6,031 | 8, 567
10,029 . 6, 518 . 6,017
9, 580 - 6,313 ' 8,734
9, a0 | 8, 991 8, 830
11,900 7,738 ' . 9,140
9,600 6,300 8,700

(a) Source: “Ech Progrui of Thalland - General Iindicators® -

Oftice of Natlonal Economic Dmlopmeni Boord -
October 1968

t

(1) Estimated | .
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* 30.' JOTAL VALUE OF EXPORTS AND TOTAL MILL ED RICE EYPORTS

1960 - 1968
Total value Total milled Total Value of
exports rice milled rice
Vear (FoB) exporis exporis

(U. 8. dollars) ' (Tons) @1, 8. doliars)
1960 430, 715, 559 1,802,772 188, 490, 905
' 1961 499, 649, 166 1, 578, 998 179, 909, 205
1963 476, 458, 529 1,871,023 161, 993, 361
1963 483, 818, 058 1,817, 673 171, 196, 064
1964 616, 960, 693 1, 996, 358 819, 437, 488
1968 847, 040, 598 1, 998, 223 816, 718, 668
1966 718, 495, 856 1, 807, 550 900, 055, 143
1967 908, 308, 900 1,462,272 233, 657, 248
1968 683, 934, 678 1,088, 185 108, 741,517

(a) Source: Annual Statement of Forelgn trade of Thalland
Department of Customs - 1968
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RICE EXPORYS
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'

Table 14 ~ Income 5t tewents Alvc mative I

De: cription

Lite

]
- '

- v bron

w Cveorncads

coutingoncion

hood rice

- ndte broon

(U.s

i

Yorre 1
t

e D)

Year ¢

YLiCQ -

5200
-

*

w Iniorests o wal-

ing econisel

- earoeiotion

fived aossels
oo LLsevs

Ret Drofit
(before taxes)

oL rm

P TR -

s Log TV
¥ (S - -
sf‘j’ g A f), 5 ‘7'(‘.’.,&)
5 Ny S NI
FAR SR ST DYy 0
. ) ~. .
151,100 250,00
R TR SR (P a
! - -~ .
LS IR N S} 1 (A '8
y . A ‘),: _.‘,_
b Oy
7_.3’ ) 1.-.3,

170,000

58,000

e P —
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.

32, INDIGENOUS EXPORTS OF MILLED RICE, PRINCIPAL COUNTRIES AND

' WORLD TOTAL ,

1969, AND COMPARATIVE DATA

(In thousands of tons, milled equivalent)

Region/country 19‘::-63 1964 1965
average (a) (a)
Far East
Burma 1,661 1,394 1,348
- Cambodia b 21 487 469
China (Taiwan) » 128 as?
Japan - - -
Korwoa, Rep, of 33 13 19
Pakistan 123 138 149
Philippines - - -
Thalland 1,819 1,898 1,851
Vietnam,Rep.of - 187 49 -
Others (2) 28 28 30
TOTAL 3,763 4,130 4,123
MainiandChina 519 07 73
R (3 '
N. Korea (3) 13 s o
N, Vietnam " 10
o) ,
Rest of the world;
" 1,000 8,313 3,607
Wortd Total 6,218 . 7,265 9,523

(1) Un official estimates

1966
()

1,128
168
178

107

1,510
25
3, 340

1, 302
()

s
()

13
)

2, 507
'. ".

1967
(b)

540
223
132
132
1,480
0

2, 857

1,193
()

128
(1

3
1))

3, 090
s, o7

1966
(b)

346
214
o8

3

a
974
12
1,022

930

)
[

m

!
()

6, 394

(8) Exciudes China (Mainiand), North Korea and North Vietnem
(3) Based on returns from lmporl ing countries
(a) Source: FAO - Rice Trade Intelilgence - n, 3, June 39, lm
®) Source; FAD - Rice Trade intelligence - n, 3, June (0, 1970

(b) ,
1969
(provisional)

450 (1)
103
44 (1)
328

130 (1) !

80 (1)
2,121
30 (1)

60 (1)
0 (1)

3, 407
s, 338



Billion Baht
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o
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. ‘ - %55_]1 e of Tra
1963 1964 1965 1966

25
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15

10




Y1, 1969 EXPOFITS CLASSIFIED BY COMMODITIES

Total 14, 603 Million Baht

Rice ' ' Others
2,887 M, Baht : 3,911 M Baht

Jute & Keniof
772 M, Baht

T'ap foca
874 M, Baht

Ny Tin
LSZ! M Batt -1, 632 M. Baht

Saurce : Depariment of Customs

w—»m»* e
oul, ¥ - S [ JET)
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)3, . EXPORTS OF MILLED RICE IN 1963 BY COUNTRIES OF DESTINATION

(In thousands of tons, milled equivalent)

Country Milled B¢cokens  Husked Others Yotal
Malaysia 28,9 93,3 .7 0.3 433, 3 '
indones la 7.9 T - - - 347.9
Hong Kong 114, ¥ .7 I8 9,1 1%0.6 .
Japan . "o - .0 .3
Saudi Arebla 4,7 - - 0.9 o.¢
Ceylon M 4 - - - 3. 4
Aden - - - .Y 2.7
Denmark 15,0 0.4 o0 .3 2.3 ,
Unlted King : ‘ | f
dom 30 vy s.6 “v 1.9
Senegal - 3.0 - - 12,0
Ryu-Kyu isi, 8.8 3.8 - .0 0.4
Somaliland 0,8 - . "8 X}
®cunel (N . - 0.6 (Y
Mauritius "s - . Y | (Y
Netherlands (N . " . (X
South Africa 1,3 o - (N X}
Porslan Guif 1,0 o - N 80
Mhodes ta X s . . "
Lebanon . - - . .o
Kenya .0 - - L .0
Mow Bealand 0. - . - 'Y
Germany, F.R, o1 . . . o
Othere N 3.0 “.e .9 | _N
.o 88,6 180 .0 ,we

 {a) Seurce: FAD - Rice - Encange of Economic Inforwation - n, 8, March 4, 1964




INDUSTRIALCONSULT

TR Q(POF(TS OF MILLED RICE IN 1964 BY COUNTRIES Of° DESTINATION

Country Milled
Malaysla 263. 5
tndones la® 444,10
Hong Kong 120, 0
Philippines 1850
Japan 15,4
Saud! Arsbia 1.3
Adon -
Oenmark 6.0
Senegal -
Netherlands 2.7
Semaliland "
Ceyion 13, 6
China{Talwen) 19,0
Persion Guif a
Mauritive e
Unilted th.
dom 30
Ireq .9
Seuth Atrlce, ,
My of .8
Ryv-Kyu el N
®runel "0
L.ebanon .3
ihodes la “s
MNow Roaland | X
Others 0.4

1,000,

(in thousands of tons, milled equivalent)

s -

Brokens Husked
133.0 28. 4
‘0. -
«.9 3.0
0.1 -

- .o'
16. 4 33
“.. -

8.8 )

8.0 .3

6.9 -
1.6 L

- o

4.9 -

o -

%0 (¥ ]

t (N 4.0

(v

Others

5.3
0.9
4.0
4.3
0.7

.8
»0.8

3

80
1.0
1.0

4.3

s
&8
L Y

Jotal
505, 8
443, |
204, 7
181
14,4

a0
0.4

N4

t N
3.0
0.6
0.9
an.e
1.9
19,0

.'”0.
118/

1 3/
.3
¥
"3
.9
L%
"¢
1,00, 0

T

ta) Source: FAD - Rige Exchange of Econemic information - n, |, PM!O,!“S
(%) Including boilcd and glutinous rice

‘
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35, EXPORTS OF MILLED RICE IN 1965 BY COUNTRIES OF DESTINATION

Mauritive

Persion Sulf
Pl ippines
Meunion
Rhodesia

[ oy ey
Seudi Arsble
Senegal
SemalHond
United Kingdem
West irlan
Others

‘

pillee

63
0.7
4.9
101.8
0.4
0.0
0.0
8.7
”n.!
8% !
“e
.e
o0
..
"
“e
L X
.4
L Y
L
“.e
.0
900. 3

Qrekens

38
9.3
LX)
0.8

", 4
.8
.3

“.e

-
.
“s
.
-
we. 3

) (n thousands of tons, milied cquivalent)

Husked

0.3
5o

8.9

"

L ¥
"o
.2

Q!her." )

M, !

0.5
158.7
5.4
6.9
1%0.3

.0
”N.4
8.0

"3

e

L X
8.9
.0
ey
50
"n.e
..o

Total

n, |
"0
191.4

2.0 (3)
208, 4
ats, |
»”.0
10,0
14,9
3¢
a6
.3
e
58
120, 0
0"
)
X
"3
“e
()
"ns
.0
19,7
1,081.0

(e} Seurce: FAD - Mice - Exchange of Econemic Infermation - n, §, Apri 8, 1966
(1) tnciuding boliod and piutinevs riee
(8) Ot Which enty 1, BP0 tene remained n Donmark
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3, EXPORTS OF MILLED RICE IN 1966 BY COUNTRIES OF DEE TINATION

{in thousands of tons, mliled equiva.lenl)
o
Cauntry Milled Brokens Husked Others Yotal

Aden o1 o1 - TR 83,0
®ehrain (X . - 'X; 1.6
®runel .9 . - . .0
Oeylon - 0.9 - 19,0 13,9
China({Talwan) - . - 5.0 2.0
Crechosilovakia 13, 8 - - . 13.5
Denmark .8 03 a8 X} "o
Ethiopla - . - ¥ .9 ;
Prance &1 C . .o ') .3 |
Germany, F.R, 0,1 - o .. 1.0
Hong Keng .3 e W ) Y 811,
ndia Y Y - 9.8 1707
tndones e 1.9 X - . 107.4
Japan o8 0,4 - Y es. 8
Jorden .0 e - . .0
Konya | J | 9 - . ..o
Malaysle® w9 Ty .8 “.e 106.9
Mnidive lol. (Y . - 'Y .0
T N Y . N X 1Y} TN
Mosembique " . - . (N
Netheriands .0 - 0.0 (Y] 2. |
Gman Yy . . 1) se
Pakision . 7Y - .0 .0

P inpines . . ®0 . .- .0
Sounien (Y X - . "
Mhedonle "e . - . 0.6




|
|

Country *

Ryu-Kyu 1sl.
Saudi Arabla
Senegal
Singapore

Somalla,
Nep. of

Somalliand
©n)

Somalliand
wn

South Africe,
Rep, of

Tenzania
Tunisla
Unlited King

dom o

Vietnam,
Rep. of

Others

INDUSTYRIALCONSULT

Yabie 3¢ continued
Miled

100.9

0.5

| )

.9
5.0
e

at

ne. o

~ Mareh, 10, 1907
(1) ncluding boled and giutineus rice

Brokons Husked
3.0 -
“o‘ -

e .9

- X

4.9 3.9

- ’u'

“wse M

()
Others

8.6
46.0

vy
0.4
8.4

9.3
’ ’o’
80. 0

8.7

'...

.9
.5
1,400, 4

{a) Seurce: FAD - Rice - Enchange of Economic Infermation - n, 8,
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Padlc L5 ~ Income

tnton nd

t Adlicvative

I

D
Ny

1 Doseripuion cYeni 1 Yoo 2 Yo 3 CoYeur 4 hib oo PRI
i : 5 to 4 ,
ot e N 4 MM i WD A PR .. - B T BRI N L T o Y P .
: ;
I et - TR I R PRI B IS o e
:u —r v ol ot IR o ke |
I R L - 1,600,300 00 RSITT) I A SR
Wt orolon tloe o - 13,000 8 Ry, 600 570, =00 50y
! +
Code o v S (P A A SN oI RO
: g : { . - .
¢ Oy 0oL -~ | - ! (50 AR IRPIREY 2
{ i i
Ponr « 6 28N oo N N o I
! [ o - . Lo .
: L N k
o v O - DT, 00 e B T 2,000 675\
: ; X
' O'i'! ; :
‘e I:)“» - ‘e * ; ,f" /'fL: .r;.,“s € : .Lf ‘.‘.‘ ‘kr\;(‘) ; ..L,/“'- ’(,’ w {\l Li..‘s'(: } ,
% i
LSt L o oand '
[ fuc) - - 13,500 31,500 44,678
; -n‘:\.,L .'!‘ UTX.J s ;
wadiew fooo100 1,100 1,100 2,100 2,100
. ) ' : ;
I Overhondg el 5 '
Poeor dngencles - 14,000 26,600i 37,600 40,02
¢ .
§ :
} Intowr uhs on word- j } .
v odng copital 600 13.5,000 174,000 288,000 : 250,000
§ - i i
i Devzceinaticu of : i
§ fixed assets - - 114,120 159,800 ; 159,600
i)
ol Profit ' 2
Fol Prof: . . i
T r ety =5,300 6,760 220 39,490 ! 8,052
(vefore taxes) —2-‘-—-—- 26,750 25,220, }.-...L-g- 476,000
i
i -
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37, EX.PORTS OF RICE IN 1967 BY COUMTRIES OF DESTINATION

' (in thousands of tons, millied equivalent)

M (2) (3)

Country  Milled Brokens Husked  Others Jotal "
Adon 0.1 - - . 869 37.0
Bahrain - - - : 1.1 1.1
Belgium . - 0.1 - .4 oL
Brunel .9 - . 0.4 93
Ceylon - - .- " 7.7
Chinu(Talwan) - ’ - " - 6.0 6.0
Denmark 0.2 3.8 B 7.9 1.6 : ;
France 1.0 . 0.4 0. 0.1 1.6 ’
French Terr, '
of the Afars &
the issas - - - 8.4 3.4
Hong Kong 108, 8 CXl ) X 8163
ndia - 1196 - 04,3 103.9
tvdoncsia 7.3 101.8 - - 174, 8
forael L0 - - - .o
Japan . 198.3 - 8.6 18.9°
Mataysis " 8. 6 0.4 .8 17,0
Mouritive 0.8 - - 2. 4 80.9
Netheriands 0.8 - .2 o9 .
Okinawa - 4.9 - 3 .8
Oman-Muscat - - - N 5.0
Penang LY .“.v o 3.8 1.3
it ippines - 9.0 - - 190.0
Meunion "e . - - ".e

Seudi Arebla - - - LN LN
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Table 31 cont inued

() (2) (3)
Coumry Milled Brokens MHusked Others Total
Singaporo 82. 8 19.5 3.0 14,3 119. 4 )
Somalia - " e - 6.0 6.0
South Africa 0.0 - | - .3 2.0
Unlited King
dom 0.3 4.0 0.1 3.3 6.7
Vietnam,
rep. of 0.0 - . - - 60.0
Others 2.3 0.3 " 1.0 093 '
| 8.9 6142 . 5.8 4386 1,442,8 ;

(1) Incliuding parbolied and giutinous rice

(3) i.e. brown, cargo, and loonzain rice
(3) including paddy ' .
(a) Source: FAO - Rice Trade Inteiligence - n, 3, Aprll 20, 1968
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38, EXPORTS OF RICE.IN 1968 BY COUNTRIES OF DESTINATION
(in thousands of tons, milled equivalent)

Couniry  Mijled  Brokens Hus(k‘e,d on(‘zeis Total
Aden 0.3 - - 18,6 14,9 '
Bahrain R © - - 1,9 3.6
Brunel 10,8 - - 0.3 10.8
Ceylon . - - - $5. 0 55.8
Denmark 0.7 0.2 1.5 0.8 32
Frence S nLe . 0.1 - 1.
Gormany, F.R, - - e - 1.0
Hong Kong 70. 6 A7, 8 1.0 .90 129.0 |
Indla 0.3 1s44 - 83,6 207.3 o
Indones ia 3.5 5.0 - - 38,3
Japan - - 0N, 3 - 28,8 .7
" Kuwalt Y - - 0.4 3.1
Netheriands 0.3 - 3.1 0.5 3.0
Malaysla 48,9 8.0 0.1 48,2 154, 1
Mauritivs 0.4 e - 0.9 _ 10.3
NorthBorneo  13.7 4.5 - | 8.4 6.6
Okinawa - 8.4 - 8.3 .7
Oman 0.6 o8 - “5 5
‘SaudiArabla 0.9 01 - o9 X
Seychelles - .0 - - . 1.0
Singapore ve.? e 10 8.7 130.8
Somalla 0.3 - - 8.3 5.5
South Africa, '
Rep. of X 2.0 - Lt 3.8
Tunisia 5.0 - - - 5.0
. United King

M 'o' - - .o. .o'




l INDUNTRIALCONRULY Heli? l

Yabie 38 continyed
’ . L) o
Qauniry  Mitied firpkone  piphed  Qihere 1nte!
Vietnam, ‘
”0 “ “o. , . - - - “..
Others t W ] 6! = 8.0 X
0.3 ”e, ) | X 800. 6 1,088 4

(1) L. e. brown, ~oargo,. n‘ leonzain rlice
(3 nciuding parbelied, plutinous rice and paddy
(a) Source: FAD - Rice Trade inteliigence - n, 3, June 10, 1000 i
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50 XPQRTS O THOK IN 1990 BY COUNTINES OF DES TINATION

" {in thousands of tens, milied oqusivalont)

Quoiry Mitted  firshere fphod  Qihers

Adon ol
Grunet "we
Ooylen -

Ohinal{Valwernd o

Oonmark ( Y
Prans o SN
tang Harg L, Y J
ndle -

ndenesle ”.0
Japan o
Norea,Mep. o -

Maleysle ”.0
Mntow! ae
Maur it e .0

Mazambigue '..
Mathertants | ¥

Gkinawe -

Gman a8
Ponang a6
Rounien .0
Geull Arebla [
Senonn! (Y
Singapere 8
. Gematie -

(Y )
.
(Y
Y
".e
Y
a8

L Y ]

)

09
4
0.9
.0
.
.0
",
.7
50
.9

.0
LY

".2

"“e

Inte!
N3
8.3
8.9
.0
e
8 4
"
3.3
LN
"0
50
91,0
L N
.
.0
N
el
al
"9
.4
N3
®.8
120. 8
‘e




l INDUHTRHIALOUNRULY HAN0 |

" » |

Samicy Milcd  fiegkons  Mushked  Qhers atel
South Adrica,

Moy, of (¥ Y ¥ R "e .o
United King

dom {' %0 s - "e e

Ghers ' a6 (YR ¥ a0 v.e

" 0 Wy &Y e 0.2

ﬂmr».m-vna‘m:w-a. 8, Aprh 30, 1090
M L o. Grewn, cargo and lesnzain rice
(8 Including perbolieod, piutineus rice and paddy
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COUNTRIES

o ' Burme (V)
) 0 -
e "ns
1000 | ) "s
0 s "ne
00 W "ne
198 "o "
wee " ‘ "ne
"wer .0 8.1 (0
e " 0.4

Thalland (8)

8
5.9
8.3
.4
"n.v
%
.0
.. 3
0.3

(s} Seurce: PAD - Predustion Yearbeck 1960, vel. 89

) Cemireat prices FOB Mangoun, under bilaterel irede agreements:

0} = With Coplan: Ngosein small mitis specinle; threng dec. 1000
Q84 brehons; frem Jammry 1000, tulty belled

% - Wih Japan: Mgsseln, 188 brehens, hunam-;ﬂil;

Sivedune and Npasein
(2) Contrast with Pakisian

) Waite, 5-78 brehens, government stondard, POB Bangheh
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Yabice 43
Exporia of milled rice and rice products by seluciod countrles of desiination
= 1960 ' .
ity valve auantity value ity value .
(. LonedF obiUB §) (. 1one)FobIUB §) (M. lons)F obIUS $)

Deaef tige -

Garge 100§

Garge 09 -

Gerge 108 e
. Gurge 186§

Garge n. 0. 0.

Gorge brokon . 5368 sl

White 1008 GBCA4 10049034 b 1]
Wake 89 . 83 1351808 ' 1} 1
Wake 104 ol 150239 " 1)
White 189 ' . 408 "0 ] e
Whike 30%

White 58% [ 10000 0200 Y8aso
Wake 389 11]) 15602
Wake 459 000 88804

White conted

Whike n. a 8, 19080 1700008 43836 H1AYAI)
Grohen Al super 100016 12733647

Grehon Al apegiel ] (731

Greheon C! super o0 080!

Grekon C! apeclal "o 20043

Grehen C! ordinery

Grehen C3 special - ) s ve

Brohon Al sxire-super 0o avesesy

Greken n. o, o, .

Ghntinoue 10§ 0 i3tV 1] ]
Ohatinows breken ;] 428184

Onled drled | 8 (1 ]

Purbolied ‘N“ll 11500058 130004 1300901 ¢
Ship steres ) o 0 2000 »8 4000
Whaite rice Newr ,

Ohtineus rice flewr *  ° solibe  sseee

White rice meni '

Yormiset!! math

vom rloe % M %0
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ot 43 _continued

L]

Carge 10§

Oarge 15%

Oargo n. o, 8,
Coargo broken
White 100§
White 86

White 108

Whike 15§

White 30%

White 25%

White 38%

Whike 45%

White conted
Whike n.a s,
Breken Al super
Greken Al apecial
Greken C! super
Grehon C! apecial
Grehen C! erdinary
Greken C3 apecial

Brekeon Al extra-super

Sreken n. o, 8,
Ghtinous 10§
Ghstinous broken
Goled drled
Parbelied

Ship stores
Whikke rice flewr
Ghstinevs rloe ftowr
Whilte rice menl
Vermicell! math
rem rice

Jndonesie dhpen foreq Rep,
auntity value ity velve ity value

(m. lone)®ob{UIE &) (m, 1ons)FobIE 3) (M, tone)i=obliUSs 4) ¢

” e ' 200
08 100838 » 3386
o 10
T 19ve
1907 931590
390  AdeAS

105000 13765503
12110 1477744 ], ) 20010

Ve A0aVAR L 7003
10000 13434L) AR BAGROOO

ste 86088 AN BAOTAON

300 Veshe *
2000 488014
» amne [ ) L2l 24 )
e 1(ove2
'Y W 8 sve
odllsic  esacoe
Wlle 2000
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Carge 10048
Corgo 8§

Curgo 10§

Oorgo 189

Cargo n. e, 8,
Coargo beroken
White 100§
White 59

White 104

White 188

White 20%

Whiie 358

Whiie 388

White 48 %

White coated
White n. q s,
Greken Al super
Greken Al apecial
Breken C! super
Brehicn C! specinl
Greken Ct erdinary
Grehen C3 speclal
Oreken Al extra-super
Greken n. 0. 0,
Ghutinous 10§
Gt inous brghen
Boled i led
Parbelited

Ship stores
Whlte rice flowr
Shntinous rige Neowr
White rice meal
Vermicel!! made
rom rice

|

Quant y vaive
. tena)obiLIS §)
[ ) nve
» 40N
" [ 1}
”e 3810
V833 7345262
1780 3134200
” Ny
8" 58304
”® 4500
"Hor 19YMNY
” oy
] ]
" 15900
" . 008
o oy
" 1590
19003 2201900
vt obeve!
o 10831
QI  STID
- 0008 1288000
. nes
Ll
01900 L
"

Pekistan

auant ity value

(m. 1onedFob{UB §)  (m. tons)FoblLis ;)

, "
0008 1440870
"

() "

avant ity valuc

MO INreo)
SO0V 321
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Tablo 16

| S ,
) i , |
Dernc slntion ;
| l
&........ e s i T e 1
~ u
' !
PN |
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{
- g b '? i :"\' O Bl i
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Yk e oree ;
. - S0l oy ‘
P ) :
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D AR
s Ll

223,500

A
a
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140,70
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| ot
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|
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Yabirgg sentinved

Jyecof Cige

/

Carge 1009
Ourge 8§

Gurgo 10§

Ourgo 18§

Gargo n, ¢, 8,
Carge broken
Whiic 1008

White 8%

White 10§

White 18§

Whitc 208

Whke 259

White 358%

White 43§

White conted
White n. a 8.
Broken A} super
Broken Al apecial
Groken CY super
Groken CY special
Breken C ordinary
Greken C3 special

Brokon Al extra- super

Broken n. 0. 0,
Gtatinous 104
Ghut inovs broken
Solied drled
Parbolied

Ship steres
White rice flour
Shtinous rice flowr
White rice meal
Vermicell! made
trem rice

=

..... R et

Sinrepors " \isinum Fop.
qnend ty viluve - L amsantity velue '
(. tone)Eoblus 3) . 1one )P oblUS §)
" 1098
0 M8l
PN “o
] )
0y 6831
00400 1009079
0190 A&vAAN01
1088 1613130

y P0COE 8002066

008 103618

s e .

8 90373

1880 1902100

POy T

: " 1200

.08 gsntee

201400

8 m
N3 1ssivee 200 30000
s " (] 200

1000 (1) 000
250000 (1) 35000 "

] "es

"

201000 THONO

(o) Sowroe: Avvvuct Biatement of Forelon Trate of Thallond - Department of Customs -

() aantity n ¥ Hoorumme

|
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Iabi 42

Bport of milied rice and rice preducts by selected couniries of destination
n 1907 . .

~ Seylen
uantity value

' m, tonniFoblUB $) -
Yype of rico |

Carge 1008

Onargo §%

Onrgo 104

Cargo 18§

Coargo 38§ ’
Oargo broken ‘

White 100% ' )

White §§

White 10§

White 158

White 304

White 289

White 358§

White coated

White n. 0.5,
Groken Al super
Groken Al special
Greken Al ordinary
@roken C! super
@roken C! speciat
Greken C! ordinary
Greken C) special
Broken Al cxira-super 200 30810
Gt inous 108§
Ghstinous 154
Ghstinows 259

St inous Lroken
Beolled dried

Parbolied dnu 12150000 2
0000(t) 3000

Ship stores '
Gt inoue rice flewr .
Whilte rice meal

Verwicell! made

from rice

Whike rige flour

tong Kong

Qanrtity value
o, tons)E obiUs $)

100004

. ’ »
3 Pi%3: 328 3 &
- [ ]

300000(1) 88430

Jntle
auant ity value

fm, tonu ) obiUs § )

g

N

AR

00380 S0

008 1103043

L ”ve

08 00NN

4 0
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Yabie 42 contitnicd

Qv Hy value
. tonsiFablius §)

Gurgo 1004

Carge §%

Qargo 104

. Gergo 15§

Cargo 354

©argo broken .
White 100§ v 00
Whike 8% T

White 109

White 139

Whie 20§ 2006 aONY

White 389 (11 17600
White 35% LT  PNERNTD
White coated '
White n. 0. 8, 0000 187Y550)
Brekon Al sper 100 2OVTREY
Groken Al special

Groken Al erdinary

Greken C) super

Greken C) special

@reken C! erdinary

Gvreken CI wpocial

Grekon Al ontre-super

Shntinous 10§ ”»
Ghntinous 15§ :
Ghatinous 338

Gkt inous brehen

Gwlied dried

Ghip stores ] "o
Ghatingue rloe Neowr

Whike rice ment

Varmicell! mede

rem rice

White rloe flowr

o |

Jan Wprea Hep.
Quantity value quantity v tuc

(m. 1one)FoblUIB &) (. tomm)-ol (.

90t 148108
0004 1410007
0012 7333058

.
L__ 1

a8 00
N 0 wn

i
0000 OO
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) uent ity velve Uant ity value quentity vilue
. t1onedobiUB 3) (m. tens)FoLIUBS)  (m, tone)Fol-(L1S $)
me of rice :
{
Garge 1600% ) %
Guarge §% () 7T
Carge 108 "» (YY)
Cargo 154 N L
Carge 359
Oarge broken Ny 0012
White 1009 903 SiveiIot ] 500
White 8% 7503 138033 4 )
White 108 " N30 ] "N
White 15§ e vy
White 20 % ] o
White 35 % " 1e80 °
White 389
White conted
White n. @, 8, ®e 138000 00010 13520000
Braeken Al supor Y0 0308001 '
Grekon Al special 11 . ]
Breken Al ordinary
Grekon C! super
Breken C! special ”Y e )
Grekon Cl ordinary ]} N
@rehen C3 special 0ne  vid
Greken A} extra-super
Shastineous 10§ 10007 Y00
Ghtinous 15§ (] o0
Ohatinpur: 234 ” E )
nous broken "wes
Golied érled e 9000
Parbtelied NI Pesve
Ghip stores % o 'Y 0
Ghstinous rice Mewr (V) ” e
Whikie rice moad
Yairmicett! mage (V) unm 200008
tram rice
White rice flowr
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Toble ageontinues

Gingepore
. quantity velue
™. iene)FobiUS )

Tume ot rice
OCargo 1008 ”»
Carge 0% 08 0038
Cargo 10% sle 3909560
Cargo 13% (] el
Carge 3% [ ) 3508
Cargo broken 2108 72210
Whie 1006 83338 11007908
Whike 3% 10002 2050104
White 10% 14043 3300304
White 13%
White 0%
White 35%
White 3%
White coated ) o
White n. 0. 8. T .
Breken Al super 16008 NESN0R
Groken Al special "0 19063
Greken Al ordinary » 28876
Brgken C! super
Sreoken C! apeciol 008 130307
Grakeon C! ordinary " 20008
Groken C) special
Groken Al exire-super
Ghutinous 109 000 NN
Shtinows 1809
Gt inous 389
Ghstinous breken - VY 400012
Golted éried , ™ 1080
Parbelied ‘ NN 1PN
Ship stores () o
Sl inous rige NHewr (N NN NnNvw
Whke riceo mesl L)

* Verwicell! made ovese 130700
trom rlco
Whke rice flewr N e 1000

o |

Yiginam Reo.

quant ity value '
(m. tone)Fob(US §)
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Exportsol milled rice and rico products by selocted countrles of destination

n 1968 |

Eeylon Hona Kong Jrdla
Quantity value aquantity value quantity valuce
(m. tons)FolLis &) {m. tons)F-O3{US 1) (m. tons); ob{LiE ¢
Yype of rice ,
Cergo 100§
Cargo 8%
Cargo 10%
Cargon,e. s, ' 100 17354
Cargo broken v62 L DL :
White 1004 R GAAJA  1365302¢ 14 045
White 3% 1350 335499 : 82
White 10% 10 0736
White 159% c3 V187092 $ ak
‘Whito 38% .
White 35% '
White n, e, 8, TOISAIRT 25224004
Broken Al super 3478 0237553
Broken Al special _ - 880 4499
Oroken C! super 830 [ T3V
Groken C! special 1200 Vyavay
@roken C! ordinary '
®rokon C) special
Grokon Al extra-super ‘ 18871 33401319 ,
Ghtinous 10% . N Wwes 1303048 o'
Gt inous broken b ] 403219
Golled briled ' ] | 447
Parbolied 000t} 10001010 000 & 31374
Ship stores » L 8 ° %) " ot
White rice flour () asee 130083
Slntinews rice fowr (%) aveave 42000

Vormicetl!! made frem

rlce i avene 01 30
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Table 43 continued

indones|a Jepan

quantity value quantity value
(m. tons)Fob(US $) (m. tons}Fob(US 5)
Yypo of cige |
Cargo 100% :
Cargo 5%
Cargo 10%
Cargon. e. 8,
Cargo broken
White 1009 ] r"e ] m
White 3% 43 rate
White 10§
Whitc 158 s 7%
White 38% 5630010 _
White 388 30887 1163300 s .o
Whitc n. . 8. et 48! ve3562
_ Broken Al super 38380 8771907

Groken Al specilal L 7"M738 38175 BOP299E
®roken Cl super '
®roken Cl special _ : Mun 730376
®roken Ct ordinary : ‘
®roken C3 special
Broken Al oxtra-super
Gutinous 108 - 088 4320891
Shntinous broken o9 e 239850
Boliad bried
‘Perbolied o : .
Ship stores 9 '
White rlce flowr " » el
Shntineus rice flowr ()  aossten 003218
Vermicell ! made frem

(1} )

riee N e

" -230 l

Quantity ,

{ m,._tons)
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Sasically, the Thel farmer produces rice for home consump-
tion, It is ostimated that, on average, only 408 of the rice produ-
ood is merketed in the country, Tabie 49 gives a general ldea of
e velue of the produce sold and that consumed on the rice farm,
for different purposes. The sale prices undergo considerable
fiuctustions over a period of time; moreover, the price varies in
accordance with the type or Quatity of the product so!d.

The present prices of paddy to the wholesale market of Bang-
hkok market and on the markets of other cities from 1988 to 1968 for
padiy rice of various quatities.

n April 1970 the wholesale prices in Bangkok were as follows:

-grade A : @ doltars/ton
~grade B : 00.8 doliars/ion
-grade C : 58.3  dollars/ion

Tablesg) and §49ive indications concerning the vaiue of
padiy produced in the recent past.

The svolution of prices is basically connected with the quan-
tity of product harvested and with exports, these being the enly ela-
stic factors involved In marketing the produict,

Very approximately, it may be estimated that in the next few years

L e ——
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Country total
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8. AVERAGE WHOL ESALE PRICES OF PADODY

Paddy n® | Paddy n* 3 Podity n* 3

Veor U8 §/lon  U.S.$/ten  US. $/ton
1900 o, 90 08, 88 . %
[ .28 . 28 0. 08
8 0.0 ", 0 8. 00
) 9.00 . v .
. 0. ’. 10 3. 08
’ - 48,00 K, ®.o
¢ o 10 . 00 0. 08
’ C AT 0.9 .18
(] 3. 48 . o0 ”. 58

S0. WHOL ESALE PRICE OF PADDY N° | (NA SUAN)
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the price of paddy rice wili remain more or iess constant at its pre-
sent ievel, witha sllghg tendency to rise as regards the betler qua-

lities of product, unless the methods of grading are modified,

The values quoted here for paddy rice shouid be taken as
lhos'e pald by the miilers to the middiemen, The real vaiues or pri-
ces paid to the producer vary, depending not oniy on factors of qua-
iity, but also on the obiligations contracted by the producer lowards
the middiemen, .

The middieman ls'typlcal and characteristic of the Thal rice
industry., He represents the entire Infreastructure connecting pro-
duction and miiiing, and even at times distribution for consumption
and export, Tﬁe middieman renders the most widely varying servi-
ces in the whole rice market, Each group is responsible for one or

more marketing aspects. (See Diagram XIII ),

He is In ciose contact with the producer, to whom he offers
services such as the purchase of the product and its saie (when the
amount stored for domestic consunlion has run out); he acts as mo-
ney-iender and aiso purchases the products necessary for agricui-
ture, He Is often himself the owner of land which he rents out 1o the
farmer; he acts as tradesman and transportation company for third
parties, and Is assoclated with the industriaiist or eise Is a rice in-
dustrial ist hlmsel‘f. The product he buys is resoid to other middie-
men or directly to the milier, Very often he miiis the rice himself

ond then offers it on the consumer market of to exporters.

The Government has intervened and is stlil Intervening in an
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effort to contro) the operations of the middiemen and to replace them,
by bying up and storing the paddy, A programme of buying up unmiii-~
ed rice directly from the farmer at a guaranteed minimum price of 50
dollars per ton has in fact been introduced in the country (see. table
below),

Thalland guaranteed price for new crop 70/71 .. (US doliars per ton)

Type of rice. © Price.
- 8peclal n, | grade | ' s, -
.- speciai n. 2 grade 0. -
- special n, 3 grade 87.8 |
- first grade 88, 5
- second grade 83,8
- third grade - 80, -

I3

The product shouid be handed over to the State storehouses
~ and, foliowing evaluation, Is pald for at the fixed price. .

In 1969 the Government organisation for procuring rice from
the producer it the guaranteed minimum price purchased 70, 200
tons of product by means of collection and storage centres through-

out the various areas, especially in the central plain regilon,

However, the Government action has not had the expected suc-

cess, since numerous problems have arisen as regards lis program-

~ me, These include the necessity of taking the piace of the middiemen
not only for one part of their function but for the entire programme of
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Jobtc 43 ontinucd

Molaysig

aantity value

( . tons)Fob{LIS $)
Xype of rice |
OCurgo 100%
Cargo 5%
Coargo 10%
Carpon, e, 8, .
Carpo broken 1] 1a807
White 100% 20119 o704
White 5% [ A1) 137700
White 10% 0 15854
White 18§ 30756 8374677
White 25%
White 35% 05 71876
White n, e, 8,
Broken Al super 80060 9804158
Broken Al special 0 405
Broken Cl super 1, ] 20053
Broken C! special 80 7330
Broken C! ordinary | es!
®roken CJ3 special y (YY)
Broken Al extira-supor
Glutinous 10% o0cA 1801816
@iutinous broken e 503983
Goilled brijed ' 4 o109
Parboiled 42743 P64 5129
Ship stores 1 B 8438
White rice flour 623000 (1) .69260
Slutinous rice flour 330150(1) 83478
Vermicelll made from

1700800(1) 254180

rice

Pakisian

auant ity value
(m. tone ) oblUG $)

e S—

-3
Phitippines
quantity value |
(m, 1ons)FoblLi: |
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! e
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assistance to the farmer, In fact, the middieman - who is not pecu-

llar to Thaliand, but typicail of the numerdus rice-producing coun- '
tries of Asla - provlde‘s two-way assistance, supplying all the input

required by the farmer (flnonclng,' seed, pvoducts,'. transportation,

etc. ), while at the same time absorbing a large part of the output

consisting of the crop harvested,

Accordingly, In order to take his place, it Is necessary tc
set up and sct in motion not only the lnfrailructures dependent on
production but aiso those on which production depends,consisting
above ail of various forms of direct or Indircct financing of the pro- s

ducer, not to mention human relations involved,

Transportation of the product to the storage, processing and

consumer distribution centres takes place In Thaliand by water,
raliway or road, Rice Is generally transported in the loose state,

and 6nly rarely in containers such as sacks,

The most economical form of transportation is stiil by water,
However, road transport Is beginning to be more widely adopted
with the development of the road network in Thalland and the larger

number of motorised vehicies avaiiable,

The paddy rice is usually gtered in bulk, whether by the pro-
ducer, middieman, Government storehouse or rice-processing indug

ry.

~ When the rice is purchased, coliected and stored by the middie-
man, littie attention is paid lo segregating the different batches of
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different varidies;theeis a general lendency to mix different varieties
of rice., Usually the subdlvislon is oniy maintained between long

grained varieties and medlum- or short-grained ones,

The tendency makes a conslderabie difference to mililng, since

the élamage caused by the product to the miliing machines is iargely

due to the difference in the biometric axes of the grain, The paddy
is stored by the farmer for different iengths of time, Usualiy, once
the harvest is over, the farmer slores up the quantity of cercal he
consliders necessary for tome consumption and seiis part of the re-
mainder In order to meet the debts he has contracted, Subsequent-
Iy, on one or two occasions, he seils any rice he finds to be super-
fiuous, The time of slorage varies, depending on the decision taken
by the fan;mer, who tries to obtain the highest market price, it has
been estimated that in 1970 seven miilion tons of paddy rice were .
heid back by the farmers, In fact, 60% of the producers waited to
sell their surplus In September, when they calcuiated that the price
pald would be the highest of the year, The authorities consider this
fact extremely significant as regards the economic situation of the
producer, who was not forced to sell carlier because of financlal
difficuities. Furthermore, it is estimated that 80% of the product
harvested in the central region was sold at a8 higher price than the
minimum guaranteed by the Government, On the other hand, it would
appear that in the:North and North-Esstern regions only 40% of the
harvest has been solc.! at a price above the guaranteed Government

minimum,

The amount of cereal which the middiemen and the rice-proces-
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sing Indusiry is abie to store is nevertheless insutficient, especiai-
Iy in view of the future increase in production, !

in the absence of a recent census on the storage faciiities avaj|
able in Thailand, Table 33 has been drawn up on the basis of the

1856 census,

Current prices for ront!ng storage faciiities are declared as
averaging - of 0. 850 doiiars per ton of product per year or season,
As a general rule, in Thalland rice Is stored In wooden bulldings
.with waiis of bamboo matting. The buliding has no concrete floorlnj' i
but consists of beaten earth once more covered with matting ad M husi,
ﬁto&age conditions are primitive in the extreme,' with the resuit that

there are high losses caused by insects, rodents or birds,

For statistical purposes the competent national offices caiculate
a loss of product equai to 7. 5% of production in terms of paddy rice
for of 5, 0% in terms of milied rice) for direct utiiisation by the pro-
ducer as seed, This percentage should aiso inciude the hidden lgs-
ses of product as a resuit of destruction by pat;aslles, elc, during
slorage,
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APPENDIX IV

SURVEY ON EXISTING RICE MILLS
. | IN THAILAND

o ——
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AV § deve 0 jce industry In Thall

Immediately after. the Second Worid War, the system of miii-
ing In Thalland was changed by a technical innovation: the hulier,

~ The huller I8 worked by an internal combustion engine, and
milis the rice in a single operation, carrying out sheiling and

t

whitening at the same time,

it is an American invention, derived from a simiiar machine
used for prbcenlng cqffee .bcanl; in fact, the best-known North
American manufacturer, whose name has become synonymous with
that of the machine, produces machinery to process both coffee and
rice,

Before the Second World War, the iarge North American milis
ueed huliers to whiten the rice, instead of whitening cones,

in the coionial period between the Wars, American, British

ond German manufacturers distributed the huller in Central and
Seuth America, Africa and the Orient, not as a whitening machine
for shellied rice but as a machine capabile of carrying out the entire
milling process in a single operation, The revoiution in mechanical
milling consisted in having concentrated the process, which in the
large miiis was carried out in at least two stages, into one stage
“only,

in Thailand, the huilers were imported, and later menufactured
lecally, with groat success, and before long the entire miiling sys- .
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tem changed completely, with very important consequences and

serious repercussions, as we shail show,

14
The huller and explosion. engine gradually repiaced home

pounding, and the production areas became studded with small
mechanical mills which processed the paddy, even In smali quanti-
ties (50-100 Kg,). The first result of the introduction of the huii-
or was thus the almost complete disappearance. of home pounding,

freeing men (or women) from the iabour invoived in manual mill-
ing.

But the effects of the huller did not stop there, Not only did
it repiace manual processing by mechanical milling at the ievel of
producer-consumer and local consumption, but also had repercus-
sions on' the industry which was already weli-established in the
country; smaii mllis equipped with huiiers absorbed a iarge pro-
portion of the rice which should have gone to large or medium-
slzed miiis, and put the processed rice onto the market in compe-

*

tition with the industrlal product,

The huiier plants are generally to be found in the production
areas, They have a very iimited capacity (less than 8 tons/day),
and can be purchased and installed at low cost, since all that Is
necessary Is a shed to house thotﬁ. Processing Is usually car-
ried out on a service basis, |, e, the operator does not buy the paddy, '

but only processes It, returning the milied rico to the owner,

For the first fifteen years after tho war, untll precently, the

rice industry In Thal land was disintegrating ai an alarming rate,
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The big mills atong the river Chae Phya grodually ceascd 10 apor---
ate as their supply of rice wus ever-increasingly sbsorbed by hun-
dreds of small or medium=sized planis scatiered threughout the pro-
duction areas.(see Table 96).

© The huller, which changed the miliing sysiem in Thailend,
Mt also be held rcsponsible for various negative aspects of the
presont rice industry in Thailand, These may be summarized as
foliows:

1) The reduction in the feod value of the product, which is pre-
cossed to a high dogree of miliing to give an Invitingly white
appearance. It loses part of the substunces contained in the
specks of bran left on the kernel by the imperfect manual miii-

ng.

8) The considerable reduction in the quantity of edible rice pre-
duced by the hullers in comparisen with larger milis,

3 The inferior quality of the odible rice, on acceunt of the high
proportion of broken or mechanically domaged gruine,

&)  The produciion of a single by-preduct, consisting In a mixture

of powdsred husks, bran, pelish and smull frapments of grein,
nstead of separate, distinc! by-products,

The changes in the Thal rice indusiry preveked by the intre-
duction of the huilers cannet be denled, end have, In fact, been

widely recognized,

" must net be fergotion, however, that s seeend imperiant
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1908 1000 o 1900 '

‘hy Wy

Jnvery 10,743 13,30 30,008 13.63 20,463 13.70 6,201 19,0
Pebruary 53,833 16,00 16,380 10.60 53,604 14.70 0,161 17,40

March 20,006 10.30 10,513 12.01 33,46 14.56 10,319 123,00
Apri 19,010 13,43 0,342 4,13 16,233 10,00 4,23 13,20
May 8,304 370 4811 .83 14,341 690 3,113 66
dne 6478 5.90 0,465 5.49 11,371 7,08 4,873 975
My 11,008 611 10,080 681 19,761 12.27 3,832 0.0
August 6,00 4,00 11,310 7.10 10,654 6.6 1.365 8.9
Septombor 3,400 2,48 11,004 7.54 6,017 3% 1,034 1220
Ootsbor 4,006 2.00 15,000 10.30 5,168 3.0 - -
Movomber 1,430 1,08 10,936 V.10 3,0 548 - -

Docombor 14,300 10,00 16,000 10.43 5,90 378 - .

Totel 141,008 100,00 154,008 100.00 161,000 100.00 46, 900 100, 00

‘Seurces: Minlotry of Ecsnemic Alaire
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Tabied) :.am'm

rice

Cergo 100%
Carpo 8%

~ Cargo 10%
Cargo n, ¢, 8,
Coargo broken
White 100%
White 5%
White 10%
White 15%
White 38%
White 35%
White n, e, 8,
Broken Al super
Broken Al specilal
Broken C super
®roken C speclal
Broken C ordinary
®roken C) special
Broken Al extra-super
Glutinous 10%
Giut Inous broken
Bolled bricd
Parbolled
Ship slores

$ingapore

quantity value
(m. tone)F ob(US 5)
) 14224
48 00750
1260 164880
GAS33 14010578
10065 2014721
285  AS53S8
4033 752550
» 6068
3054 5244397
28 3004
330 41184
4008 763340
2740 360777
] ] 3658
o799 1493358
1) 143¢

White rice flour (1) 454970 72246
Glutinous rice flour (1) 2346000 40000

Veormicelll made from

rlce (100015200 173006

Vietngm Rep.
ouert ity vilue
(m. tone)Foh(US §)

- 40011

6308352

P T
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esnsequence of this development was the Increass in the number
of medium-sized or "standard" miils aslongside the huller plants.
(See point 8. 8 of the Final Meport).

Aher the Second World War, the locai mechanical workshops
repidly developed their preduction of rice-processing machinery,
simiter to that imported from Europe but of smailer dimensions and
capacity.

it Is therefore not only due to the huller that the big mills in o
the neighbourhood of Bangkok and Dhonbur| were forced to close,
but bt also because medium-sized plants began to be manufactured
tecaily for installation in or near the various production areas,

The hullers and standard mills are largeiy responsible for
the spread of rice-rpocessing on a service basls, i.e. miliing for
payment without the purchase and sale of the rice,

This practice was aimost unknown to the big milis, and today
censtitutes one of the most important problems to be solved in mo-
dornizing, rationalizing and improving the economic yield of the
rloe industry.
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V.2 The various types of pice mill in T

In 1960 a study was carried out on the Thal rice Industry,
This classified the number, type and characteristics of the mills

as foliows:

4V, 2.1 Smali milis: Plants with a capacity of 1-8 tons/day. They
generally consist of one or more hullers, which carry out the on="
tire miiling process In one operation, At the end of 1956 there
were 3518 of these plants, 16% of them In the Central Region,
Their total capacity amounted to 7,960 tons, |.e, 11% of the over-

all i_nl"lng capacity of the Thal rice industry.(sce Table 57).

Thete plants were most common In the Northern and Southern
Regloni; in the North-Eastern Reglon they represented 13.7% of
the capacity of the Industry, while in the Central Region they rep-
resented only 3,2%, |

The small milis or huliing plants were especlaliy numerous -
In arcas where communications und transport were difficult, and
in the nelghbourhood of the production areas, where they processed

rice for local consumption,

IV.3.2 Mediun-sized or standerd miiis: Plants with a capacity of
. §-30 tons/day, They generally consist of several machines, each
exccuting one phase of the milling (multi-stage milling), The pro-

duct Is transported In continuation from one machine to another by

means of mechanical conveyors,
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97. CAPACITY OF SMALL MILLS COMPARED WITH TOTAL

- CAPACITY OF AL L RICE MILLS IN THE DIFFERENT

Reglon

Central plain
North-Eastern
Northern
Southern

Whole country

REGIONS (1956)

Dally Total
capacity
in tons
A4, 761
1,113
7, 343
8, 161

n, 377

Dally Capacity
of small milis
in tons
1,429
1,528
3, 802
3, 301_

7,960

Origin : Rice Department, Ministry of Agriculture

%

3.2
13.7
3o.2
27.0

V-8
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At the ond of 1956 there were 2, 179 standard mills in Thai-
land, with a total capacity of 26, 341 tons/day. The Central Re-
gion possessaed 1244 of '.lhem, l.e. 837% of the natlonal total, with
& production of 17,736 tons/day, forming 67% of the 1o1al pro-
duction of the medium-sized mills (see Table 586).

IV. 3.3. Large mills: Plants with a capacity of over 30 tons/day,
Besides being equipped with a large number of processing machines,
they also have fully-mechanized conveyor systems to transport the i

product from one part of the miil to another,

In 1956 the numiwr of large mills In Thalland 1otalled 370,
with a total productive capacity of 36, 986 tons/day (see Table 59).
. The largest of these milis were concentrated in the Bangkok and
Dhonburi reglons (40) and in Ayudhya (34). Of the natlonal total,
. 837 were in the Contral Region, I.e, 61.35%, with a productive
copacity of 25,596 tons/day, equal 10 69,20%.

There were 41 milis with a capacity of more "';an 100 tons/
day,

Of tho 6067 rice milis in Thailand in 1956, by 1970 many had
disappoarod, but many more new plants had been erected, Tho most
recent official statistics give the total number of rice mills as
24,638, of which 85 have a productive capaclty of over 50 tons/day,
and the remalnder of 5-50 tons,

In fouricen years aimost all the large mills have ciosed, os-
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$8, NUMBER OF S TANDARD RICE MILLS (5-30 TONS/DAY) AND CAPACIT Y
BY CHANGWADS, CENTRAL REGION 1956 o

-

Number of Total Daily‘
Changwad mills Capacity % (Cap.)
in tons
Karnchanabur | " 164 0.92
Kampangphet ] " . 0.63
Chantabur 28 254 1.43
Chaseungsao A 763 4. 30 :
" Cholburi i 564 . 3.29

Chainart 20 36’ 1. 78
Traad 4 . 50 0. 28
Taag ~ 0 185 1.04
Dhonburl e | 273 , 1.54
Nakorn-nayok 23 | 470 3.65
Nakornpathom ” 1,000 . B.6A
Nakornswan o’ | 1,207 . 6.81
Nontabur| 27 58 3.29
Pathmthani a3 770 434
Prachuabkirikan s a - -
Pracheenburi i 266 _ 1. 61

. Bangkok a? (7Y} | a7
Ayudhya 44 1,23 6.9
Pijit ae o6 N
Bhisnulok 40 408 888
Petchbur 3 376 5.13
Petchaboon [ 186 .08
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Tablc 58 -.ont inued

Changwad

Rayong
Ra jbur|
Lopburi
Smutprakarn
Smulsongkram
Saraburl

~ Singburl
Sukhodhal
Supanburl
Ang-tong
Utradit
Uthalthani
Smutsakorn

Total

Nuimber of
miis

L] ]

14
17

1, 344

Total Dally
capacity
in tons
135
36
87
006
157
‘336
361
626

982
708
568
an
200

17, 736

%(Cap.)

0,76
A7
5.00
.00
0, 89
1,09
2. 04
3.53
5. 54
3,98
3.20
1.8
1,88

: 100, 00

v- 11

The figures were calculated from the stalistics of the
rice Department, Minisiry of Agriculture
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99, NUMBER OF L ARGE RICE MiLLS OVER 30 TONS/DAY AND

CAPACITY IN THE DIFFERENT REGIONS

Reglon

Central
'Nol‘th-Epncm
Northern
Southern

Whole country

Origin @

(1936)

.Total Total Total
No. cap.In No. cap.in No, cap.in

tons/day tons/day  tons/day
162 17,143 37 3,475 218 14,978
e 3,200 13 956 A 1,500
34 1,168 6 500 3 649
11 7 ! 00 ¢ 13,A50

273 13,398 86 $,001 Al 19,877

Rice Depapiment Ministry of Agriculture

No.

227
es
33
as

370

v-12

Total
cap._ln
tons/day

25, 596
. 8,665
3,317
3, 408

36, 966
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pecially in the areas of Bangkok, Dhonburl and Ayudhya, while
the small milis or hulling plants have Increased from 3818 (o .
18, 642: an increase of aimost 500%. On the other hand, accord-

Ing to the data collected, the standard milis, i, e, the mills with

a capacity of 5-80 tons/day, but using a processing system differ-

ot from that of the hullers, have increased from 2,179 to 8,911,
h alwiost 2508,

]

. e e

w-13
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V.3, _The yield of the various types of mij}

As already mentioned, the hulling plants give a yleld 2-8%
lower than that of the standard and iarge milis; the lower the..
quality of the paddy, the higher the percentage lost, If the rice

kernels are fragile, the yield is bound to be lower,

No data is avallable concerning the quality 61' the milled rlice
produced by the hulling plants, For the standard and iarge milis,
the average overall yieid Is 55% whole kernels, 11% brokens, glving
a totai of 66%., When high-quality paddy Is used, the yieid is 64%
whole komels,' 3% brokens, totailing 67%.

In generai, the standard miils give a higher yieid than the
lsrge ones, mainly because they are more modern, equipped with

newer machinery,and are under constant maintenance and repair,

As regards the percentage of brokens, however, the large
milis are more efficient, giving 81% of whoie kerneis as compared
with 47% from the standard miils (see Tables 60and 61 and Dlagram
Y. '

The overaii yield In terms of edible rice (whole grains plus
brokens) varies by only 0. 1% : 65,9% In the standard and 66% In
the large milis, '

However, the average ylelds, whether overaii (whole rice and
brokens) or quaiitative (percentage of brokens) are not to be taken
alone, as they depend on varled and merous factors, ranging from

the quality of the paddy to the layout of the mitl, the efficiency of the
machinery and the skiil of the labour force,

:
|
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60,. PRODUCTS FROM MILLING - GOVERNMENT EXPERIMENT

(1958)
Fine &
Head Broken coarse
Rice rice bran Husks Deficit
(kp. ) (kg. ) (kg) (kg.) (ko)
Luengrahang - A78 193 12 218 ]

' Puangnak 26 a3 243 95 218 '
Nangmo! 3. 4 AS9 E1)) 101 217 3
Luengorn 29 431 89 93 164 |
Luengorn 23 506 173 L ] 224 |
Muangpye 535 188 87 222 1
Luongyal 34 861 127 . 04 aas -
Origin: The Government Experiment Rice MilI, Rice Department,

Ministry of Agriculture

Note: All kinds of broken rice are included
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84, JOTAL EFPORTS WITH REGARD TO THOSE QF MICE AND MAIZE

Tote! Value Exports Rice € Total Exporis Malze ® Tota!
Yoors Emporis(FOB) Quantity Value Value Quantity Value Value

Mittlons of  millions  Mitlions  Exports{l) Millions miltions Exports(’

" dollers of tons - ol dolit, of tons  of doll,

1900 430.8 .90 130.8 2.0 0.514 av.s .3
el 800.0 1.0 100.0 2.0 0.067 0.0 6.0
1908 ave. 8 .87 163.0 2.9 0.473 38.0 .3
1963 .5 1.4 1710 8.3 0.74 ALS .8
1904 X .90 319.8 2.8 L1188 0.9
1968 0.0 .00 816.8 3.4 0.004 48,8 7.4
s 09,0 L6 9000 2.9 .31 76.0 10.9
1907 004, 0 148 3330 3.8 1.003  €8.0 X
19601} 40,0 o8 140 203 1,360 0.0 13. 5
19e0(1) o4, 0 1.63  203.8 3.9 1.530  99.0 12.4

(a) Source: "Economic Progress of Thalland - general Indicators" - Office of
National Economic Development Board - October 1968
(V) Estimated
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w o Sastslaliies

Ve large mitie apet 108 tsos (o aporete than the stenderd
mite (D § 3 por 1on 28 against 3, 30 por ton) (see Table 3.
tahing thie ssiimate, hawever, the dotormining facter I8 the quan-
Wy of riee precessed, which has o vory considerahie effect on the
overhoads,

00 Rat buen cotevinted ot labour coste represent 45-00% of
B eporating cost of a mitl, Mapelr and meintienance came second
n order of impertance, mehing @ 7-100. Amertizetion and do-
preciaction of the plants are nogligible , as most of the plante
Wore consiru ied o long time age (see Table 6.

Tho suntom of dublting the precessing cost in the cese of
oiNing an o service Desis I8 of groat inperian o, As mentioned
dhove, The huiling plants usually mill the rico,withewt buying and
solting 18, on bohalt of the preducer or irador who ewns i, T™he
cust of this service e paid partly n meney and partly In kind, |.0.
B odibite rice is rostered io the swner and the by-preducts frem
aing Gweke, bran, polich and emel! brekons, 1008 than & Quarter
Ow sloe of e grein) sre hapt by he sporater,

AdBwugh same of he slandard milte purchase he rice they
o, many of heee 180 Precess riee en & service basls, n compe-
Wlon with the hulting plante,

VO cont of prescseing In standurd mite i higher then In
iing gtante, st on the other hand the riee they produse le of
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superier quality, seniaining a smaliér percentage of brokens,

A survey carried out in 1087 showed that 50 of the stan-
dard milis aperated both by purchasing end seiling the rice and
on a service basis,

" when rice Is iiled on @ service basis, It may be paid for in
several ways:

o)  Abeut 188 charge 0.80-1.850 US § per ion of paddy. The
Nghest price . is charged at the beginning of the season,
immediately aftor the harvest, when there is a iot of rice
» be mmd and the market price of the by-products is very
tow, As the quantity of rice availabie diminishes and the
merket price of the by-products rises, the charge for mili-
ng is lowered, the operator being satisfied with the sum he
ebtaine from the sale of the by-products,

o)  About 0% of the milis charge nothing for milling, consider-
ing et their services are sufficiently compensated by the *
value of the by-products which they retain, '

o)  The remaining 4%. not only make no charge for miiling, but
actually pay the producer or trader 1,35-1,50 US §/ton,
The value of the by-products makes it possible te cover the

oost of miiling and te pay the owner of the preduct,
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IV-320
63, AVERAGE RUNNING COSTS IN MILLING | TON OF PADDY IN THE
RICE MILLS OF THE CENTRAL REGION (1988)
: ' Management
ﬂu of miil Costs Mili costs | Total cost
Baht $ ‘Baht B Baht '$
Large 14.12 0,70 46.72 3.3 60.64 3,04 .
(more than . ' i
.30 tons/day) ’
‘Medium 18.13 0.90 48,33 3.42 66.66 3.3
(from 8 to : '
30 tons/day)
Average | 16,13 0.80 47,63 3.30 ' 63.75 3.i8

Source: Rice Department - Ministry of Agriculture

Note: The motor power in a medium-size rice mill is, as a rule, Mu.than .
that necessary for a large rice mlll, in so far as processing equip-
_mmt.of.medlmn capacity calls for n proportionally smailer consumption

- of power (this has a 'nﬂralnlng influence). it should also be noted that
the large rice milis are usually equipped with parbolling units, Further-
néon, the fact that labour costs in a large rice mitl should only be 10%
less than in & medium size one, Is expiained by the lack of mecanization
in the handiing of the product in transit 10 an from the warshouse. We
have had to accept the cost data exwactly as 9lv6n to us.
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63. RUNNING COSTS IN Mt?lleNG 1 TON OF PADDY IN RICE

MILLS OF THE CENTRAL REGION (1958)

" List

Cost of gringing gear

Cost of labour

¢ Costof lubricating oll

Cost of repairs to grinding
equipment

Cost of fuel

Other

Total

Large Milis
Baht L
0.04 18.92

25.43 45,43
3.30 6,085
3.6 7.0
5,60 11,99

46,73 100, 00

|
|

Medium-sized Milis

Baht %
5, 02 10. 34
28,78 59, 24
8. 00 10. 30
A AL 9. 20

8. 30 10,93

40.33 100.00
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A survey carried out in 1987 showed that 30% of the stan-

dard miils operated both by purchasing and seiling the rice and
on a service basis,

When rice is milied on a service basis, It may be paid for

in several ways:

a)  About 18% charge 0. 50-1,30 US § per ton of paddy, The
highest price is charged at the beginning of the season, im-
mediateiy after the harvesi, when there is a lot of rice to
be miiled and the market price of the by-products is very
low, As the quantity of rice available diminishes and the
market price of the by-products rises, the charge for miii-
ing is iowered, the operator being satisfied with the sum he
obtains from the sale of the by-products.

About 78% of the mills charge nothing for milling, consider-
Ing that their services are sufficiently compensated by the
value of the by-products which tey retain,

The remaining 4% not oniy make no charge for miiting, but
actuaily pay the producer or trader 1, 25-1, 50 US $/ion.
The value of the by-products makes it possible to cover the
cos! of milling and to pay the owner of the product.

Miiiing on a service basis makes difficuit any improvement in .
the yield of whole grain rice, since the miller is interested, to a
certain extent, in increasing the quantity of brokens and bran which

are kept as payment for the miliing service,
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APPENDIX V

MODERN RICE PROCESSING METHODS
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At present, rice-processing can be divided into the following '

categories, according to the methods adoptad:
L}
- entirely mechanical milling;
~ mechanical milling assisted by organic solvents.

V. 1 Mechanical milling may in turn be divided into:
" ,
- single-stage milling, using only one machine to produce edible

rice from paddy (as in the case of the hullers);

- multi-stage milling, in two or more operat ions, using several.
machines which each carry out one stage of the milling process

(sheiiing, whitening, polishing etc. ).

Muiti-stage milling is carried out by two distinct methods,
taking their names from their countries of origin: the European (or

"iraditionat") method and the Japanese method.

Thailand is at present at the point where these two systems

meet, or pernaps conflict.

The European method was introduced into the country with the
rice miils, 1t is based on the use of dlsc shellers, whitchers with
an inverted vertical cone and polishers or brushers with a vertical

cone o cylinder,

The Japanese system, which began to spread in Asia and other
parts of the world only after the War, uses shellers with rubber

roliers, whiteners of iwo different types {friction or emery) and hori-
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196!}
1943
1903
1964
1968
1966
1907
1968

®.

TOTAL VAL VES OF 7

- Q. 8. DOLL ARS)

Bice Bybber
190, 490, 905 136, 967, 620
179,900,905 108, 502, 348
161,993, 36! 108, 533, 383
191,196,064 95,161, 808
219,437,408 102,994,710
816,710,660 99,944, 414
200,055, 143 93,034, 876
833,657,240 78, 686, 209
108,741,517 90, 796, 564

UES OF THE PHINCIPAL IXPORTS

In

56, 830, 703
30, 046, 941
3, 287, 059
37,046,317
49, 072, 663
38, 337, 901
1,204, 443
93, 008

(a) Sourco: Annual statement of Forelgn Trade of Thallund

Oepartiment of Customs - 1968

"=

Teok

17, 006, 610
18, 607, 779
9, 505, 03
6, 033, 749
0,038,815
10, 041, 306
13, 147, 822
9, 683, 060
8, 447, 838
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tionary for small plants or vibrating for large miils,

zontal cylindrical polishers,

There |Is also a difference in the methods adopted to separate
the shelled rice from the paddy. The traditional or Epropean sys-
tem uses an osclilating trey divided into compariments, thlle the Ja-

panese method consists of a tlited steel-mesh tray, which Is sta-

As mentloned above, a precise comparative siudy of the re-

_sults obtained from the use of each Indlvidual machine, whether of

Japanese or European make, would declde the technical and econo-
mic advantages should It be adopted by the Thal rice-processing
Industry,

Mechanlcal pr-oceuing, whether by the traditional European
lyltem, the Japanese system or a mixiure of the two, must however
be conslidered from a rather different polm of view than In the past,
Whllo technotogical progress has changed very littie the principles
on whlch the varlous machlnes operate, It has made conslderablo
advances as regards the flow chart, by introducing new auxlllary

machines,

in the iast few years, excellent ruults,‘ from the point of view
of both quantiiative and qualitative milling yleld, have been produced
by the so-callcd'Yragmented’process ing system, Since every machine
processes the grains of riceha certain posltlon,- and the efficiency

‘of the operation depends on one or more blometrical axes of the

grain, it can be seen that uniformity In the blometric dimensions is

of the utmost importance. For example, in the case of the sheller
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with abrasive horlzontal discs, shelling Is carried out by pressing

the ends of the grain when It is in a . vertical position, The space '
between the two dlscs'mun'be such as to allow all the grains to be

husked If they are all of the same size. If there are longer grains,

they are bound to be broken or damaged, while grains shorter than

-v;rago will not be husked at all. In the case of the roller sheller,

on !hﬁ otheor hand,- the grains are husked lying in a horizontal posi-

tion. Those thinner than the space at which the rollers have been

sel cannotl be shelled,. while grains which are too large are liable

to be broken. . | ‘ | ,

The same Is true of all the other processing machines, If
the rice were dlv!ded into batches of grains with perfectly uniform
tength or thickness, they could be processed on a rational basis,
giving the highest possible yleld, Especially in Thalland, where
the paddy 1o be mllled is usually a mixture of different agronomic
vcrletlel,: pregradlng..and also grading of the milled rice would cer-

teinly constitute a step forward, .

After mllllngl,« the different batches of pregraded rice, pro-
cessed separately, would be kept . apart, The separation of bro-
liom from whol e grains, from the different producis milled, could
be carried out in a perfectly rational way, .' and the brokens, subdi-
vided according to size, and kernels of two or more sizes could be

collected separately at the end of the milling process,

By controlling the proportion in which whole grains and brokens
of various sizes are mixed. it would be poss ble to produce absoiute-
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uniform baiches of rice, answering to the precise norms laid down
in the standards for mliiled rice, ' '

'!’he grading of t;w product on the basis of size could also be
combined with that according to specific gravity, removing gralins
or brokens of a chalky texiure; these could then be mixed with the
saieable product',. again ih accordance with the percentages laid
down in the officlal rice standards. |

The Thal economy would benefit considerably from this, es-
pecially as regards rice exports, as batches of rice corresponding ‘
perfectly to the conditions of the sale contract,as regards quallty,
could be exported. At present, it is not rare for batches of rice
bound for export to contain a percentage of brokens lower than the
mltléd proportion, In order to avoid any protest or rejection on
the part of the buyer,

This obviously harms the economy of the country, since, by
subst ituting whole rice for brokens, the rcal value of a batch of rice
bécomes considerably higher than the price charged. One of the
main objectives of the Thai rice Industry must be to install plants
des ipned on the basis of a flow chart which includes the pregrading
of paddy,‘ processing in separate ﬁtchﬂ of graded paddy, separate
storage of milled rice and by-products and ucc;n-ate mixing of the
varlous products to achieve the correct qualitat ive composition,

.V. 8 Mochanicai miliing with the help of organic solvents s the
latest technological deveiopment in modern rice-processing. We

..._.._;——-‘,‘
-




INDUSTRIALOONSULT ' - C v-s

[ 4

shall deal with this subject_ in greator detall In the-foliowing
peges. e . "
The method Is ubed only for the whitening prog:?n; shelling,
'rqdlng etc. remalin unchanged and must be carried o:ul by the nor-
mal mechanicel methods, In other wor'ds,. proceasiné by means of
organic solvents takes the place of normal whitening, between
shelling and grading of the mllled rice, P;egradlng of the paddy
and dosed mixing of the different types of milled rice and brokens ;
cannol be replaced by the use of organic solvents, but on the con-
trary should be con;bined with this method In order to obtaln the
best results, ' -

r———

.




v-e
v, MODERIN MILL ING 7L OW CHART -
' CONVENTIONAL. PROCESS - ¥,<M PROCESS

Fletld Rice

Brown
Rice

Polis
Rice

Rice

(Extraction
M iHing

r"""'""l.-- --

|
O l

' " 4
*l‘lﬂ Remove

.

|

Size | Grading

Peliahc
Rice

o ———— —— .~ -




INDUNTRIAJOUONBULYT

08, . MCE MIL L. ING OPERATIONS

Precessing

system Products
Mechanicel Clean padiy
Mechanical Faddy of dittor-
oM sizes
Shelied or oshs
ical
Mechenica brown rice Sene bran
Mechanical Milied rice of Raw bran & polish
-~ - - . ‘M mill- RSSO e
MM process ing dogreos Detatted brun,
crude il and
vegetahle wax
Mechanical Hoad rice, bro-
' keons of differemt Srokens
slzes
nond Rice of differem
Mec cel classes & grades
Mect Gegped and pack-
teal oged rice
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‘v, s, Jhaabvant suiraciian Billion acecese (294 aretess) .
‘¥, 8. 0, This precess constitutes ene of the most recent achievements
W rloo-precessing technolegy, As mentionsd sbove, It lakes the place

of moshenical whitening, al! sther eperations (proclesning, shelling,
Greding oic. ) being corried ot In the iraditienal way,

The advartages of this methed over mechanicel whitoning sre
o fotlows:

o greater sverall ylold of edible rice;
= omaier percentage of brehens;
o emesiher, whiter sppoarance of precessed rice}

« fower ol content of processed rice, and thorelers Improved s1orage
preaporiies; .

o poasibiiity of wially remeving the layere of the endosperm (bran and
oolish, witheut legving traces of siriation or floury residues, con-
sloting of tragmente of brani N alse reduces the pertial removel of
e Slerch eolls of he ondeaporey :
mammmumum-.m.mn
Sren, pore and starchy endsaporm,

ﬂmmﬁomm-m'duldty. FEA andl

“thmnmmmnm

Von srute ol shiained by the Y01 precess can be refined snd ron-
@red efidie with e minionsm lsss, a8 Bw asidity 8 very low, Mere-
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ever, the crude oil is already free from vegetable waxes, and there

is therefore no need for a special process to extract these during
refining. ’

The defatted bran obtained n’ a by-product is resistant to
ﬁM'do'nradaNon and can consequently be stored for long perlods;
# cen also be used =& raw materlai for the extraction of protein

'Mld\ is contained In a hlghcr concemratlon) or used directly

fer the preparation of many different foods,

The technical and economic advantages of this process are
beyond quesllon,' and In addition, for an exporting country such as
' Thllland there is a furlher benefit of an economic nature which (s

-

oxtromely ‘important,

Since Thalland ekports rice not only to markets which require
a highly-miiied product but also to markets which, because of the
fewer prlce, accept undermiilied rlce, the XM process would be an
oncelient way of nllsfylng the latter demnd It makes It posslblo 1o |
produce undermillied rlce, teaving a high porcemage of completoely delat-
ted bran on the gr.tn, glvlng the product an excellent colour and very

. good sterage propertles, =

. Per Th-iland,' as an exporting country, and for many other Afri-
oan and Aslan countrlies which consume rlce.' elther produced locally
. or lmporied, the XM process effers the Ideal solutlon to the much-dis-
evssed problom of the consumption of undermiiled rice: the dieticlans
affirmed that it wes importiant to consume rico undermiiied, whereas

the precessing industry rightly pointed out that the fatty particles jeft
. r. - . . N
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Iy,

yield of milled rice for export 1o certaln markets by reducing the

. : 4"

on the grain incm rancid during storage and ruined the flavour,
rendering the product unsaleable, The new process, by exiracting
the oll from the bran Ief; on the oraln.' has finally solved this prob-
lem, since it is no lonper possible for the odour or flavour to deter-
loralte, In other words,' the problem of food value which arose when
mechanical milling on a commerclal scale replaced home pounding In

amortar has at last been solved by the XM process,

. The Thal rlée-pmcesilng Induslry could Increasc the overall ;

quantity of bran removed, to provide a product as good, 1f not bettor,
as regards nutritive value, appearance and flavour, which could be

siorod indefinitely,

Undermillied rice has a tendency to become floury after a time,
as the particies of bran left on the grain dry oul and rub off, This

could be prevented by glazing, uélng a glucose and water solution and

| tale, Untit now, this process could not be applied to undermitied:rice

because of the falty particies, which did not allow the water to be ab-

"sorbed, but when the product has been completely defatied by the XM

process, glazing should be possible,

V.4 Tho XM process is a North American invention which has been

" developed in the la"n ten years; the Initial studles and research begen

about 1960,

" A targe number of patents have been taken out, in the United
Slates and in other countrln; to protect the invention, The patent
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_ Issued in the name of Trufen B, Wayne has led 1o the first, plaht

erecied by Riviana Foods inc. at Abbevilie In Loulsiana 'alonmldo
a previously-consiructed rice mill using conventional meihods to
process rice mechanically.

Y
L]

Food Enginecring International, Inc. , a sibsidlary of Riviana Foods

inc. ,' holds the world-wide exclusive bmems license and has the power

io issue liconses fa* the X-M process 1o othet? parties,

V.8 As mentloned above, .the new process replaces mechanlical

, whllenlng in the mllllng process (see Diagram XWi),

Aﬂer threohlng and drying, the paddy Is cleaned If necessary
and shelled, The shelled rice is then molistencd with ol) (usually
crude bran oll) and left for a certain length of time in lanks,' o,
soften the layers of the éaryopsls; this makes it very ecasy io remove

these layers by pecling raqher than abrusion or mechanical cutting,

. | From tho softcning tanks the product passes 1o the whitening
machinos, In which the bran is compietely _l_eparaled from the cthrchy
endosperm. The machine used for this process Is a huller-typc whiten-
ing machine, simiiar to Japanese design, which has boen dul_y modified;
it Is based on the principle of fricl lon. Inside the machine, the rice
meets & spray of organic solvent, of the type normally used In food
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46 AVTHAGE WHHOL ESALE PRICES FOR MILLED RICE AND MAIZE I THAL AND
AL 8. duilers per Tony

Groken
Yoor 1008 (] ) | 1] ) (] 1) 04 7 ] Al super Malre

1900 0s. 08 90.30 06.98 04,00 00.30 88.20 4. 00 88. &7
190! 0. 58 o1.65 7.0 70,00 T73.00 00. 08 6.0 88,40
1988 9. 80 M. 65 01,40 0048 - 8. 00 7.08 49, A4
19 0. 9% 0410 OV, 08 T77.00 - .3 08, 30 8. 3+
1964 0h, 00 79.20 93.50 70,18 07.48 01, 08 80. 40 83, 00
1968 03. 48 76.00 7410 71,88 9. 00 05 .68 83,40 60,15
1966 100.45 104,30 101,35 97,08 94,10 93.48 lII. 40 86. 27

1967 126.60 119,90 116.18 100,68 106.00 104, 08 0. 50 86. 73

(e) Bource: "Economic Progress of Thalland" - Goneral indicatore -~ Office of

Netlonal Economic Developmont Board - October 1968
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procoulno.' This soivent is sprayed onto the rice throughout the
process of separating the bran from the caryopsis, fuifiliing three
functions: ' |

- I;I helps 10 remove the bran and separate it from the produé!, taking
with it even the smaliest particies which would otherwise have to
be removed from the surface of the grain by brushing;

~ |t dissolves the fats contained not only in the bran but aiso in the
starchy endosperm;

- 1 disperses the heal which tends 1o develop as a result of the fric~
tion of the rice, keeping the product cool and thus avolding the pos-
sibliity of cracks in the grain due to the rise In temperature,

When the bran has been removod from the orain, they are then
" separaled by screening, during which the product is subjected to a
continuous flow of warm soivent, At this point, the rice, which has
been whitened but Is stiii wet with soivent, foilows a different direc-

tion from that of the bran in Diagram. x\,

The cereal is passed through a machine which evaporates the sol-
vent {rice desoiventizer), It Is then graded to remove any broken or
- demaged grains present in the edibie product,

Thé bran; carried in the fiow of soivont, goes through a compli-
cated process 10 remove the oll It contains and to retrieve the solvent,

which can then be re-used,

The bran which remains when the oli and solvent have been re-
moved gives a by-product which is aimest completely free from fat,
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V. 6.8.". The defatted bran obtained from the XM process is very light
in colour; it has very littie odour and may be stored for a long time without

deteriorat lng,‘ as it contains aimost no fat which might go rancid,

_When analy-cd,‘ itis .shown to have a protein content higher
than bran derived from rice processed mechanically (17-20% as against
129). |

“The properties of |hlc'by-pi~od.uct are such that it may even be

used as an ingredient ln_ foods for human consumption.

1t should be noted that both the edible rice and the bran obtained
from the XM process are relatively resistant to insect contamination
because contact with the solvent tends to denroy‘parasltlc Ife In
the product, ‘
"V, 4:3,. The bran oll Is light in colour, and does not contain wax,
(The average proportion of vegetable wax contained in rice bran ol

is 3-8%; the percontage in oll from the XM process is usually lower
than @, 15%). |

An important chiractorlpﬂc of the ol! is l‘s tow content of FFA,

Since the oil is extracted frem the bran actually during the whitening
process, the |ipase is completely Inactivated and cannot separate the
fatty particles, as usually happens in the period of time between pro-
duction of the bran by mechanical processing and its use in the ell-ex-
traction plant, it is cstimated that, on average, the percentage of

. WFA which forms during the first hours of storage of the bran by me--
ohanioat processing s of the erder of 1% per hour, |
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The FEA content of the crude oll determines the yield in terms
of edible oil obtained in refining, as shown in Table 86).

-

M6, & yegetabie wax, for which a profitable Industrial use has

ot yet been found, may be returned to the defatted br'm, lncr'“easlng

Its welight without notably decreasing its value,

V.6 6;: The economic evatuaubn_ of the XM process is based exclu-
sively on comparative data obtained from the only industrial piant of
this kind in the worid,

Since this plant operates under the particular condltions of
Seuthern Loulisiana, and processes rice with the typical character-
istics of that grown in the South of the United States, the cvaluation
given below must be taken as extremely approximate and liabie to
considerable variation,

This depends on:

- he charecteristics of the paddy to be precessed, particularly ;mh
regard to the agrenomic variety, the purity of the strain, the har-
vesting conditions, the metheds of drying and the storage conditions,
M the rew paddy conains grains which have been physicaily or me-
ahanically broken, before It is processed, or If It is of an especial-
ty fragiie type, this will ebviocusly have an adverse effect on the
plotd in torms of head rice and percontage of brd_«m;

- NG meisture content of the ceresl 10 be precessed may cause the
machines to function imperfectly, and above all may influence the

vV-16
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64, VARIATION OF RECOVERIES OF EDIBLE OIL ETC, DEPENDING ON F.F. A,

Process -

Dewaxing

MNeutrall-
zing

Sleaching
~ Deodoring

 Wintering

]ﬂ IN CRUDE OIL
: Expected ’
Article recovery(%) ¢ 8
Crude oll -
Dewaxed oli  06. 8 ¢S
crude wax 10.0 160
Neutrallzed- , .
oll Y=97=FFA 753
!odl-footu 100-Y 113
Bleachedpll 9.5 1 £ 14
deodoredoll 7.3 444
scum oll L ) "
edible ol - 0.0 000
solid edible- '
ol 15.0 1] 44

EEA (%)
T 20

1,000 kg, 1,000kg. 1,000kg. ), 000kg.

(71 065
100 100
580 A9
288 372
560 Q78
848 463
(W "1

463 304
ot (7

1) The calculation is based on method Ne. | v'vlch is Introduced in

the quetation frem a bookiet by M/s Boso Oll & Fat Co., L td.

8 Wwpectied recovery (%) expresses recovery rate against the

material in cach stage of refining

3) Selld odibie ot is aiso calied SOFT O &
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quality of the oli extracted;
- the local environmentyl conditions, which may Infiluence the process-
ing operations, reducing the yleld in terms of products and by-pro-
ducts and causing high losses of solvent, with the consequent increase

in processing costs,

The factors which may influence the process, its rcsults and con-
loquom‘ly its profitabllity are‘numerous and varied; it would therefore be
advisable to carry out laboratory investigations in order to check the results
and economic benefits of the process under the particular condltlons;f
Thajiand. before taking any decislon as to the erection of a large, com--

merclal plant,

it shou!ld aiso be remembered that uﬁy economic evaluation does
not take Into account the royalties of the patent or licence to be issued
by Food Engincering International, inc,

Since the XM process must be considcred as part of the whole
milling process, inciuding reception of the paddy, cleaning, shelling
stc. right through to bagging (see Diagram >’V it was first necessary
to determine the present cost of processing rice mechanicaily in a large
rice mill in Thaitand, | | |

The cost of the whitening process alone, by means of an orgmlc.
selvert, was then added te the amount estimated,

The cost of miiiing rice mchmlally,‘ as at present estimated In
Thallend, should include depreciation net only of 'the mechanical pro-
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cessing machines but also of all the auxiliary services connected with
the plant, for siorage of the paddy, milled rice and by-products until
thelr use or dispatch, ' '

it should aiso be remombered that traditional mechanical milling
is of a scasonal nalure, whoreas a processing system including the
”;! method is a lruly industirial operation, For obvious technical and
economic reasons, the use of organic solvents in processing the rice
requires that the plant operate non-siop 24' hours/day and 7 days/week,

.

for at leas! 300-320 days per ycur .

in the case of Thalland, where therc Is only one rice harvest,
this means that a very large quantity of paddy must be bought and stored,
in order to feed the plant continuously with raw material, The storage
of such a‘lam quantity of cereal obvlously requires extensive capital,
of which the cost or interest must be added to the cost of mechanical
processing and that of whitening by the XM process,
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APPENDIX W

SPECIFICATIONS OF MACHINERY, EQUIP-
MENT AND BANLDINGS FOR THE THREE
ALTERNATIVES OF THE MILLING PLANT
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The cest of the ditterent compenanis of the miliing plante
which have been considered In the feasibitity study has been
recevered from similar miiis which have been seld by verileus
manufacturers during the jast three years, since the costs
difler considerably, depending on the different seurces of im-
port (U. 8. A , Eurcpe, Japan, ¢ic.). For some equipment
the prices are worked out according lo Eurcpeen Quotetions,
ah i * for ether equipment according te the cost of simiiar plemts
instaliod in some Asian countries.Fe rice-process ing machinery
ne customs duty exists in Thaliand but fer other machinery s duty
verying from 18 t0 30 §. of the C.1.F. cest hes to be allewed.

¥ ik ‘ O RS G F WY “iik A 1 AP

20 ipment : the follewing buliding erea has been celeviated

for:
- watchman's ledging D sa.m,
- offioss 199 "
- labourers'lavaery &

looker reem M "
- garege for & vehicies | v
| Torel L BN
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Vahing as an soverage priee \l. 8. § 20 por square metre
of an imperied, a¥-0100! buliding with ¢ holight of 6 m. ,
hore results o totel sent of 13, B8O dotiere for he bulte-
Mgs. The cost Insluties imerns! partitions, flures,
windowe, ote.

The ettt of Arniture for the watehman's ledpings, offtess
and lesher ream to be provided lessily has boen sotimated
MR U.G §3,000. The plunding to be provided lesslty hee
Goen esleuviated ;s \0. 8. § 3, 000,

S Taliideatr heriealil, A tetel covered ores of 1,000
o m. has boen cntimated. The buliding, having o helgin of

18 m, has boen cateviated st L. ©. § 30-00 por sq. m. of
esvered aree, inciuing 404 for see-troight, impert Gy,
iand wrenspert end erestien,

S Dine ond he-arethenit pluns. A tete! of 16, 000 oa. m. of

overed area has boon coloviated a8 Asccssery ‘er Stering
rioe and brehens areduscd Gring ot ‘oast 48 days of eesti-
AU eporation, and for ihe predustien of rew or Gofatted bren
Guring 3-4 mentthe of sontinusus eporation; The height of e
Gotiowns has boon ealteviated ot shawt 6 m. AN sverege estt
of § 00 por 0. m. Grings e totat eust to § 800, 600 tur go-
Gune srested en olte.

]
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. EXPORT MARKET FPRICES (POB) OF MILLED ROE (o)
(n U 6. § por ton)
' Apri
om 1968 1960 00Y 19000 Vo0R()) 900 1ovol))
Government
o Govern-
ment contracts:
= White rice
300 hrokens 108.3 133.6 190.0 47,3 1303 1.5 1138
= White rice .
108 brokens - 120.0 140.5 100.5 173.4 178 0(3) 168. 6(3)
Oyrivete trade:
- White rice
8% brokers 137.8 108.0 223,97 2033 188,58 903 1.2
= Musked rice
10098 : 125.6 158.6 390.6 207.) 1000 10).3 18,0
- Brekeons :
A super 96.9 126.' 1805 151,80 1007 1000 0.4
(a) Source: FAD - Rice ?M intet i igence
(V) Provisionsl
8 Jarnuary .
(3) Ay 1900 '
om "1 0 ¢ 9 1970 Change In March
, Jan, March Jme Seopt, Jan. March 1970 over March
Leng grain: 1900 (&)
= White rlce :
1000 istgrade 100 2502 214 303 1es 1190 20
- White rice 8% 196 (107 V90 107 9 1 1 4
Brekons: '
= White brokens
C! ordinery 1 100 O " ] £ ] 14

(a) Source; FAD - Commitice on Commodity Probloms - Study Brow on Rice
14th Bession - 6 April 1970
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O Ohaling Ve potily 0lies chuesen are of he *In DIV gry.
NP systom (po. T™his hind of olle ean be of varying cen-
Strustion and eQuipped with Gierent asratien sysiems.

Vo store 30,000 M. ¥, of padly of GWoren veristics and
mplisture cantent, 30 bine with ¢ capacity of |, 000 1one seoh
are cordithred nosstsery. Theee bins, of fel-bettemed
Galted stonl eansirustion, Wwith an ssratisn system gbiained
Gy Slowing olr ente the bottam of e bin, will be supptled
with ontorasl Moviation and & res! sultable for wrepleel cil-
matis conditions. The ssration sysiem oen sise be uned for
e ovasuntion of e padily remaining at e bettem of the
On. The oot .0 0. Burapoen pert far the complete siering
Slant may b0 eatoviated ot W0 8. § 700, 880; 408 for see-
olght, niend rerapert, Gty and srussion has boen cslcviated
R wp of e P.0.0. prige.

S.  Gnamntien. snithing sl Seaining SReiament .  The paddy wit

00 Gottvered o the mii olther by rges or by Wrushe. Rossp-
lan capesity has boon eatauiated for an autpwt of 100 tere,
Yue moveble slovaters, with an hourly capesity of 09 tere
eash, ppertsd by ¢ santiiover oystem, srevide for the uh-
‘oafing of e predun wanaperted In bulth by barges . Fowr
Gunping pites with ¢ cspasity of § wene cash, sauipped with
Slovatere with ¢ capasity of 80 tone par- Raws previde the
ARgEtery wninaling fasktities fur rise @athvered by rush
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bags or bulk state. Paddy d.l.!vorod by truck Is weighed

by twe wﬂgh-brl.ﬁu with a capacity of 18 tons icad each.

Paddy doiivered by barges will be weighed by continuous

welighing machines after scalping. The equipment will be

composed of the following elements:

- @ olevalors, with a cmcny of 50 tons per hour, maximum
hoight 18 m, .

- & scalping machines of a capacity of 50 tons each

- 8 continuous weighing scales, equipped with a record-
ng device

- ® horizontal conveyors, with a capacity of 50 tons each
for a lolal length of 150 m,

- '8 welgh-bridge scales, for 18 tons each

- oupporting frames for the elevators, scalping machines,
weighing apparatus, including corrugated steel sheets for
reof and walls, gengways and stairs, eleciric molors,
‘welring, switchboards, etc. .

A 1otal cost of § 97, 300 for the equipment instaiied has been calcu-

‘ated free of duty and suxiliiery oquipment for a rice mill,

. T ‘ 1 The
equipment includes all the necessary conveyers fer :

] mmu&mnmwuwmnmm
oootion
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" handiing the paddy in the storage section ;

i1 transporting the paddy from the storage section to the
mill; '

v transporting clean rice and brokens from the mill to
the storage godowns;

v transporting the bran from the miil to the bran storage
godown;

wvi blowing the husk from the mill to the silos attached to the

beolior,

The cest has been aaiculged a8 follows:;

F.0.8. Eurcpean port: for items | and Il (including bag handi ing
oquipment) U.S. § 18, 000; for item Ii, U.S. § 108, 000; for
itom Iv,U. 8, § 33,000; for ltems v and v|U.S. § 15,000, The
total cost of § 167, 000 has been increased by 40% to cover
froight, inland transport, duly and erection expenses,

Ripe hreding igberaiery . The buiiding for the laberatory, of

& oteel struciure with 3 partitions, having & tetal cevered area
of 180 sa. m., has boen caloviated at L1. 8. § 30 por sq. m. in-
otatted. The furniture, te be provided lecally, has been cateul-
atod at \L.8. § 000. ,

The laberatery squipment ssnsists of:

3 sanple: dividers
8 meleivre testers

8 minlstiure shetliing and pel lohing sonse
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3 laboratory paddy cleaners

3 sets of poddy grading sleves

3 sets of clean rice grading sleves _
miscellaneous equipment for taking, handiing and
examining the samples, Including thermometers, portable

hyprometers, eotc.

The total cost of the above equipment, delivered F.O.B. Bang-
kok, duty-free as ancillary milling equiipment, Is U. 8. $

19, 000

Rice miliing machinery. The milling machinery and anciliary
equipment for an average production of 18 tons of paddy per
hour include:

8 feeding bins, in steel construction, with a capacity of
180 tons of paddy each; |

1 oentinuous padddy-weighing scale;

& cleahers of 4-4on paddy capacity each;

50 paddy-grading cylinders, of the steel-wire type, for
greding paddy by thickness, 3 different grades;

0 rubber-rolier sheillers, with a S-ten capacity each, te
o used as first shelling Breek;

3 ruliber-relior shellers, with 3-ten capacity (ene te be
ot idie as a spare machinel;

" & sk separaters, souipped with vibrating sleves, aepl-

ratere and syelenes;
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- ® compariment seperators, with 48 compariments sach,
with varisble speed devices;

- 18 peariing cones, diameter 1,380 mm. , equipped with
18 rubber brakes: capacity of sach cone & tons per hour
in terms of paddy (3 poiishing breaks, & plane sifters
‘for separating smali brokens from miiied rice);

- @ vibroscreens, for separating small brokens from bran;

- 16 trieurs éyl inders, for grading clean rice and for : i
sizing the different classes of broken rice; 1 |

- A & continuous weighing scaies, for weighing head rice
and different sized brokom;

- 10 hoiding bins, for rice and brokens, equipped with
velumetric metering devices for the exact mixing or
blending of milled rice and different kinds of brokens,
tetal holding capacity of the bine: 350 tons;

= 3 autematic weighing and bagging machines, equipped
with tep holding bins, bagging capacity 380 bags/Mw,

- 8 weighing and begging machines for the bren (ie be
instatied in the bren godown);

- @ bag sevwing-machines;

- Gucket slovators ;

- horlzental corveyers |

- oustion fans |

=  epelenss, air duste, air fier ste. for handling the

——
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preducts through the machines and aspirating the dust, '
meanwhiie cooling the preducts and aveiding melsture
oendonsat len;
- machinery supporting steel frames and feeding bins fer
the compariment separaters and nﬂohh. cones,

The tetal cost of the equipment, inciuding eléctric metors, reduc-
tien goars, beiting, eleciric wiring, switchboard, F.0. 8.
Gurepeen port, isUSS 176,000, Trensport and erection
oharges, exciuding custems duty ameunt to US $3, 800,

Sissiriggls, werkshap angd apare perts have been celouisted
on the basis of the cest given fer simitar mille by the manu-
fecturers. The cests have been increased by 40% fer rene-
pert, duty and srecilon. The sleciriosts inciude the disiri-
Sution wiring frem the pewer statien to the @ifferent utliize-
tion sestions of the plant; swiichbesrds for cach seciien are
not Inatuded, ner is e Wiring, & these heve been celoviated

W the totel coot of sach sectien, Werkshep and spere parts
nstude the workohep faci ities (welding oquipment, metal werk-
ing maohines and other speciel equipment or tesis required by
e Mt repairs). The esst of the spere parts ncludes enly
meshanics! end clesirice! COmpenonts; Spare part for the miN,
o. 0. "ubber rellere, omery and sorborundhan, ore solouviatsd
wnior separete hews.
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By calcuviating 68 tens of uek productien per day, he tetel
steam preduction In 34 hrs ameurds to 100 tens or 8, B00Ke/Mr.

Prem this steam, about 1,300 M. P, cen be produced. Twe
beliers, each producing 3, 000-3, 500 Kg of steam, will cost
apprenimately § 08, 000 instalied, including the smeke-siack,
sspireters and steel components for the husk furnsce. »
Twe sieam engines, ene as & ressrve, coupled with twe genere-
‘s (spprenimately 400 kW per heur) cen be coneidered fer &
cost of 00,000 § . 0.8, Eurepoan port or 98, 300 § instalied,
Gnty-peld. The necessery buliding for the beliers and the
power sielion requires s covered area of 300 04. m. , which
witl asst appreximately 6, 000 dallars Instalied (ne walle are
required). The husk sterage for 130 tens of hushs requires
1,500 ou. m. capasiy, In & steel censirustion; it con be calow-
ioted ot 40,000 § #.0.8. or OV, 200 § insteited. For e ashes,
which represent S04 n 1orms of volume of he burnt ks,
he sterege fach ities will cest appreximately § 13, 800 insceiled.
A woter funer and ¢ proumatic sorveyer for tushs aond ashes
may 00 etowiated ot & cost of § 7,100 Instelied. Msters, boit-
e, redustion geere, wiring and swiietheards ore sH nstuted
n the esst.




Sltaroative ¥

The enirection fasiities for recevering the ol frem the bren
have boen cenc idered as inperied frem Japen. The plant, of the
Sateh type, hes a tetel Invesiment csst, Inciuding beller, bulidings

ond adiliions! power generaeting equipment, given by ihe manuleciu-
rers.

m-ﬂimwhmmmm-.mu
ond trenepert, duty end erection hove been adied. The specfications of
e plant shesen are as follews:

- reaw material input: 30, 000 i 1
= oru ol autpwt (16, 0%): o, 000 KKg | |

«  @olated bren sutput (00%): B0, 000 g

= o10am consumption : 1,000 Kg/ten (8, 800 g/

- PoWer consumption : 70 MWh/ten (00 MW A Instalied)

- water consumption: 50, 000 Kg/ten (Boiivery ot the plant site
80 ou. m. por howr)

e  oolvent lesees: 1, besed en rew rlee bren input woight.
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Giternaiive it

For the X-M process ing faciiities, the costs considered have
boon given by the Feod Engineering international inc. The saving
n the cost of the mechenics! polishing equipment (18 cones + ele-
vaters and conveyors) is partially absorbed by the cost of the belt
ssnveyors iransporting the shelied rice from the miil to the X-M
plant and the pelished rice back te the miil,

The specifications of this piant are as follows:

- MW“UM!”,HK'

-  orvie ot eutput: 1.4% of the raw bran weight

= dofatted bran output: 6. 8% of the weight of peddy milled
- steam consumption: 3, 360 Kg/hr.,

=  power censumption : 800 kWh/day, based en 34 hr,

- water censumption: 588 Iit/min,

- ‘Solvent tessee: 6, 38 (it/ten of padidy precessed,

Maie: '» acosrdance with the wishes of the UMIDO, indus 'alosnsult
ovalied Heolf of the services of Feed Engineering Int rnational
e, , o subsidiary of the RIVIANA POCD inc., Heusten, Texas,
whtich hatds the werid-wide exclusive patent for the
R4 precees {Third slternative In the fess IBility stugy). *.B. 1,
Slene shauld, therefore, be hold respens ible for the date (pre-
Gust ylotd cstimates, capitel sents, eperating cesis ote. ) wtli-
004 In the foes bl iy salovietions of he X-0 precessing plamt.
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REMAND POR ML ED RICE (in tone)

Yaar e tgh

‘ove 4N, 8, 008, 10!

178 8 31,102 8, 773, 494
) 1000 : o, 817, vas e, 006, 003

A Source: "Mice Economy of Thalland® - Division of
Agriculturel Economics Office of the Uinder
Secretary of State, Minisiry of Aerlcuu'un.
Bangkok, December 1964,

1



C—-822







i

IR BUNTRIA LDNIRIRA

APPENDIX ™






