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H      a semper (son of the technical and economic advantages «rMl 

dlsedvantaees, te both the national economy and privat« In- 

dustry, of «Klatlng rica mills in Thailand with those of • 

modern rica processing mill. 

I. S.   The purpose of the study was to formulate recommendations 

for appropriate methods to Improve the efficiency of the existing 

rice milling Industry either 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 feasibi- 

lity study,  through the improvement of existing mechanical mills. 

The consultant formed the opinion that the problem was clo- 

sely Invol ved with the structure of the economy, and that the çlo- 

s hg down of existing large mills was due to infrastructural econo- 

mic problems rather than to a real technical deficiency; the study 

therefore tried to 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. 

1.1.   For the implementation of the work a mission of four experta 

visitad Thailand during 1970.   The Investigations conducted consisted 

of: 

si s study of the markets for whole grain and broken rice, rice 

bran and rice bran oil, 
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b) • study of rice production, 

c) • survey of Ih« rice processing methods at present practi- 

sed in Thailand, 

d) technical and economic determination of the best location and 

size for a modern plant, 

e) a comparative feasibility study of three different modern 

processing systems, with and without by-product utiliza- 

tion, 

f) a financial analysis of the two chosen solutions. 

The findings,  conclusions and recommendations are set out In 

the present Final Report and In Appendices I    to VI. 

Note; In accordance with the instructions of the UNIDO,  Industrialconsult 

•vailed Itself of the services of Food Engineering International, Inc. 

a subsidiary of the RIVIANA FOOD Inc., Houston,  Texas, which 

'holds the world-wide patent for the y.-M process (Alternative III 

In the feasibility study). 

F.E.I, alone.should, therefor«, be held responsible for the data 

(product yield estimates, capital costs, operating costs etc.) uti- 

lized In the feasibility calculations of the X-M processing plant. 
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CHAPTER    2 

»UMMARY OF CONCLUSIONS AND NKCOMMKNDATtONS 
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IMH NTHIAIAONNIM.T 

••     SUMMARY OF CONCLUSICNS ANL> rçcpMMjjyaATJÇgJç. 

1* 1.   Conclusions 

The situation of the rice milling Indu&try In  rhailand u< ;ir.jwnl 

It SUCh that Ihe losses,  In both quantity and quality,  fa•<> v« iy hi,,h; 

they vary between 4 aixJ U million U.S. dollar», «Jem nding o;» the 

quality of the harvest and the quantity Milled by the hulh-r ,.    "I >v     si- 

tuation has arisen chiefly because of the ch.mp.   h   th.   n    .,p  i   , od 

production capacity of the milling pL nh, whidi U;,,'- p!,.(.<;. „,        ,;,-• 

Second World War,   when numerous st.-ndard milk-      id hullin > ,>' ; i, 

replaced the large industrial mills loc.u.'d at the ruieh of th«   rh < r 

Chao Phya.    The main rea-o:::.; for this chany.   wer,  ihe nigh u      , „f 

tri-.nsporl and of p^day procure,.u   it ,-nd tlv.   with. . .,,•, ¡! of o.-.p!;. i  ire. i 

Industry, 

A radical change In the prêtent stru   ti.ee of the rice InJu   try In- 

essential in order for the ecunomy of the Thai rie e ...    tor to eh;,,'-» 

the maximum benefit, especially from exports of hi ah '¡ualhy rk ,, 

The feasibility study performed compared differ«  U typ«t of nto- 

d#rn rice-processing mills with a capaUty of 90,000 metric te K   (I) 

Of paddy por year: the minimum capacity for a fair compariate of tin 

(I)  This is considered by Rlvlana Food Inc.  lo be a minimum r«quire- 
ment for the profilatole adoption of th© X~M prwtc-b» for poll, hing 
rice In th« presene» of a solvant and la at Ih« soni« tint« an oj*tU 
mei capacity according to the experience gained In the Uilted 
•tato« where a now programme for the construction of modem, 
large mille sets the optima! rmg* between M,000 and 100,000 
lone iH>r year.   Moreover, as e mill working 00,000 ton» may al- 
ready be confronted with paddy procurement uifflcuttlea, i fwt|erl 
• mill with a larger capacity would encounter «vw greater difficul- 
ties, 

eont. 



r i 
ce 

tn,  ful»y-mui.h nical mill 

M# m**ch«*nk«il n»IM Ini* juvtoti *lth .  Iwan oil u*lrticUu:i 

- <•      «Ion nlllir«g pl„n?,  whicti .-\tt-acts the brum oil 

In p©ll-.M't»g ,v„ 

r t   .nil., t*!»tt)lt»»o<ri fro.» l'}f   cu?>!    • i. t* » '»* Ih    «<c ..*•<• rU;   f, ,,   (h!.. 

"• " *' -•«'• :"    i .tt     thai      ';   (••i,!!!-. . Ill h   N IN   hi.,»»,'   ; 

an HI i Un , t:   ¡t:,*r»|   .» *. f iT:ill|.. i 'loiters,.,  I«  »elf- 

, h.iiii »•• t«'* '•,••  r- ,t.    ,»f r    M   , u . th - fu'H.   tut- 

•   i.«* f th • p'     t. 

*'*-»..., , •• III rr't-'i'-»» lit.-      t..Ml <**»»,! v í»í ,i pi , a ..!;'» a 

»•»•> a ,' t*> v« In HM   Tli.il rU      i*rtj>v i'.;i ¡m»u*fr> ,   IK lm- 

'ïlw ' l      '» to W*<   poaMbjllu  ,-f oK •:.,< . , • -uff(vl*tnî p.i'.'uy, 

**»*' pre,*       '     ti.   achí,      ú by:    M) |.   \ ifi*t a hlijh.-r pt-kw fur p u dy 

In «rtlvT to , tiri«! »wit, r» *m,»v travi tlwlr tr.-cHtlon- 

«•«,   r» una I« t   • t|»*ti*4it.' fai  MiJfrwf li «**i«perl i «»«!• «ni Vhv t j;    -H 

».   ••   '  *>4 k% M# oVytnf pr«-r»i   I») mdit ally chao^livj th« prone.ti t,u-r- 

*"••   ">Mil«rt **•'      tt*v - »„rm precurtNnmt p«Hcy,   THe- pr«-f hun *. Ing of 

«f» *** •'*-»• . «4«*4M*# !• *ehli v.» toi « ri i.ult.   TH# larmvr 

» wl4 «ti «In M«MMM»ìC «lability «né • «ufflei«fHty mature outlwok for him 

*#r»t«në Hmt - •»•»«- rvlum e«uM IM «tHwlrwd, «ven If price» *•«•- 

•»» ^ J, Imi «nty pr«v*4t<tr$ Hi«! Mfltwr yUMn «* l«*or financial 

*. ni*y 
l«n ut 

*    . H«n 

H '«M» i«M palliti» Mi •<**p*rt> IINMM Itnw iwicrfi 
» *!•»        teatttttan«! Thj! «MM«, Ni vt«w «f Ih« wiiial 
lu* «ti » tn«lr amati 1.1/« «ag Mie rcftliB«* lime* a* 
*o attttt        * éaylj 
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The estimated net profit of the mill before taxes Is 570,000 $/year, 

assuming that the paddy Is purchased at 62. 50 $/ton, the average price 

paid by the present mills; a price of 63.00 $/ton could therefore be paid 

for the paddy before profits are corapletely extinguished, 

A» regards the utilization of by-products,   the feasibility study has 

shown that the highest profit procured by the extraction of oil from the 

bran Is $  120,000 yearly.    It Is clear even from a comparison of Altern.-.- 

llveb I and II that the oll-extrac.tloi i process is profitable,  since It pro- 

duces an Increase In th    net profits of the mill.    This is Important in the 

specific case of Thailand,  where the   d-_-fa:..ed br^n is at present mai ke?od 

at the carne price as raw brat». 

It should also be added that crude oil extracted by milling in a pe.et 

Integrated with an oil extractor has a \/ory low free fatty ar i ~! cot.lent, 

which maivi. r> It a very valuable source of edible oil. 

In conclusion,   the feasibility study indicates that a largo-scale \co~ 

4crn rice-processing mill with a capacity to process 90,000 tons of pad- 

dy a year can be economically viable in Thailand,  but an essential pre- 

requisite for Its successful operation Is a government-controlled scheme 

the large-scale procurement of paddy at controlled prices, 

I, I.   pecommondatIons 

M I« urgently necessary to restructure the Thai rice Industry, since 

Mie tosses of edible rice are very high. 

The hullers should be replaced by standard mills, manufactured lo- 

cally aw Imported, possibly Improved In accordance with the most modern 

technology. The hullers should be considered only In the case of rice to 

be milled for consumption by Mie producers themselves» 

1 
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Large-scale Industry for rice-processing should be re-established, 

as far as possible,  thus Improving the milling yield and the quality of the 

oroduct, and greatly benefitting exports. 

Since the large-scale rice Industry has been disintegrating since 

the war, for various reasons, it is neces: cry to rectify the situation by: 

a) creating infrastructures; to reduce the costs sustained by the big 

mills for paddy procurement and transport; 

b) mechanizing the handling system for paddy and rice inside the 

mills,  In o:-Jcr to reduce labour co: t:.-; 

c) making capi tal available to the large industry at low cost; 

d) reinforcing the fiscal control of the small mills,  to en&u   . that 

all the mills are taxed justly and proportionally; 

e) encouraging the big mills, as far as possible,  to supply milled 

rice for export under bi-lateral agreements; 

f) giving support to the local manufacturers of milling machinery. 

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

port) in large mills, particular attention should be paid to the moderniza- 

tion of the mechanical milling systems used by the standard medium-sized 

mills,  Introducing pre-grading of the paddy, rubber-roller shellers In- 

stead of disc-shellers and blending 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 best use for this 

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

en imports of fuel oil, but the problem 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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Tho Industrialization of rice milling entails the rationalization of 

the system of assessing the quality and value of the paddy according to 

the milling yield and qualitative characteristics.   The present grading 

system, founded on visual inspection,  Is subjective and not suitable for 

a modern paddy procurement system. 

In particular the moisture content of the paddy must be ascertained 

accurately enough to provide an adequate basis on which to determine 

increases or reductions In the price. 
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EQUIVALENTS 

Weights and measure»; In this report, tor» Indicate metric 

tont.   One "kwlen",  a local measure of paddy, Is assumed to 

equal 1 metric ton.   One "plcul", another measure of weight, Is 

converted Into kilograms at the rate of 60 Kg per picul. 

The measure of area "ral" Is equivalent 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 » maize, mung beans, cassava roots, su- 

gar cane, vegetables, fruit, other edible seeds. 

OH seeds - castor beans, ground nuts, soy beans, sesame 

seeds, coconuts (which are considered oil seeds). 

Floras - cotton, kapok and bembax, rami», silk (raw end 

eecoon), ksnaf and J«M«. 

Miscellaneous cross - cardamoms, dried chillies, onions 

and shallots, garlic,  tamarinds, betel nuts, tabacco. 

The values of «¡tirfT^T In "bants" have been converted into 

U. ». Dollars at the exchange rate of 10. si behts per U, ». Dollar 

loffie tal »Menante rato at on August I ItTO). 
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I.       Wieg PRQOUCTIQN IN THAILAND 

i. 1.  Present situation 

The main characteristic of rice production In Thailand fa 

that, among the several producing countries of Asia,  It has bene- 

fited less from the »Green  Revolution" on account of the peculiar 

varieties of rice grown   (long slender grain with waxy and translu- 

cent texture, commonly known as Slam Patna). 

In fact high -yielding varieties recently developed have not 

been Introduced In the country as a result of of the lack of enthu- 

siasm of the local consumers and of the exporters for this type of 

rice. 

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

and the rest Is marketed in the big towns or exported. 

Rica production Is unevenly    distributed throughout the four 

raflons of the country.   However, the Central Region,   constitutes 

the so-called rice bowl and produces over 10% of the country's 

total. 

Total production of milled rice Increased In the past tan years 

from I. • M. T.  to ovar M M. T.   In IMt/70. 

Between 1tS2-l3 and 1t*3-t* output Increased by about 1/3. 

However, 41% of this Increase wat attributable te Increased «rat 

and only M% to Increased yield.   The Implication Is that Increased 

Nate: Appendix I contains relevant facta and supporting data to this 

;i 1 
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capital Intensity and technical Improvement« hove played little 

part in the rise of output. 

The expansion of production is expected to continue.; however,, 

any major increase  in production will need to come from yield in- 

creases. Improved production practices are not   generally applic- 

able on the large flood plains of the Central Region, where control- 

led Irrigation is not possible.   The population living In the North- 

East of the country, being traditionally rice farmers, have first 

cleared all the low-lying land suitable for paddy production. At 

present excessive population density occurs in many areas and 

rice cultivation has been extended to marginal lands. 

Table 1 gives estimates of increases in production from 

I §70 to 1979. 

Rice: production in million tons 
Table  I 

Year Non-glutinuous •Mutinous Total Increase over 
previous year 

It70 •,4*1 1,1M 11, Mf t. Ml 

lt?1 t, Ut l,ill 11,ft* I.MT 

1 tra- t,Mf 4, IM u.ott 1.044 

it 7J I0,#M 4, Ml It, IM 1.IM 

It 7* U,iH 4, Ml If, 444 1.III 

ItTt 11,411 S,SM lf,7M 1.111 
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The available domabile consumption and export* ara shown 

In Table 2. 

The average surface area of the rice farms Is between   3 

and 3. S hectares.   More than 2 million farms crop some 5. 2 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 plee by rainfall, and to obtain a single crop per year. 

The lack of artificial Irrigation makes it difficult to work on any 

other basis. 

All the cultivation operations are carried out, almost exclu- 

slvely.manually or by animal-power; only a few agricultural machl- 

nea, mostly of Japanese make {cultivators), are used for working 

the land. 

Seed-bed preparation starts as soon as the first rains fall, 

m June or July; transplanting takes place 19-25 days after the 

sowing of the nursery. 

The quantity of seed calculated for transplanting I hectare Is 

13-1 • Kg, which Is remarkably low. 

The seedlings are transplanted two or three together at a dis- 

tane« of 10-21 em. 
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Approximately 80% of Ih« surface area it cultIvaled by trans- 

planting.   There are sound agronomic reasons for adopting this 

method. In preference to that of direct seeding, and in addition 

the large amount of labour available makes this even more desi- 

rable . 

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

scale. 

In the central plain region "floating varieties'1 of rice are 

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

Harvesting Is generally carried out by hand from November 

to January, 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 stalk on 

the ground In the sun, this is reduced to 12-15%. 

Threshing machines are almost unknown.   Threshing Is usually 

carried out by hand or by treading the paddy on the stalk on a thresh. 

Ing-floor with water-buffaloes cr by driving r ubbent y red tractors 

over It.   In the South, where rice is produced In small Quantities 

mainly for home consumption, It Is stored on the stalk and thrashed 

by human labour as It is needed. 

The paddy Is then winnowed by means of mechanical blowers 

or by letting It fail from bamboo trays In a natural draught. 
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The paddy Is stored in huts built of bamboo and clay or 

•van in tha home until the time of sale or consumption. 

*•*•   Rice production plans and target» 

Thailand'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 yields 

•re 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 modérete management will yield up to 3 M. T.  per 

hectare, compared with the present level of 1.7M.T. per hectare, 

and even mora under Intensive management. 

As said before, out of a total rice area of 7,500,000 hectares 

only 2,000,000 have limited irrigation. 

New additions      will increase this area, beginning in 1970 

with the completion of acharnes to serve about 66, 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 

could supply large areas of tha Mbrth-East where yields ara vry 

low becauee of sandy soils and Irregular rainfall. 
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0.     Tfjf M^KJT OF *jÇf 

* »• Wte» »»wi: »•*>»• «*•*»   »* bra*«* ries 

With a rice-ejrowlno, area amount In* In the last few yosrs to 

•n sverege of M,000 aq.Km,,  I. •. ovtr half of   Ut   entire 

cultivated »urfeee area, Thailand ha« recorded In the »mm* parted 

• production of about 10 million   ton« of p*ri<1y per yc¿ir,  äquiva- 

lent    to 0,000, 000-e, 500, 000 metric tons of milled riet*.    In th» 

lost two years tho rice-flrowfna area ha« risen cnnstoVrnbly, and 

the production of paddy has now pas»«d 12 million tona per year. 

On average, about 1/4 of the above quantity ha« been exported, 

Iho roat beino, consumed locally.   Export« were mainly in the other 

Asian countries, such a« Malaysia, or other nearby countries, s.a. 

Indonesia, Indis, Hona-Kon#, etc. 

Tsfete If fives the production of mlllsd rice, based am an sstmv 

stsd yield of 001 and Off In term« of poddy for each si t*e 

ttOO-1001 to 100?-1000, 

If ws comparo His sbovs doto with thsso shown bt Table SO rsla- 

»Ivs is ei-porls of milled rise from 1000 »o 1000, sj» «rill Immsdtstety 

pass wts mipsrlsjiisjs «w Tnsl rías SSB^PSBI both wtfffi rsaard 

total ausnttty of nHHsd} rtes prsduod ami, mora sopcttdtty, 

WMVP« or ffw «w^owameeo r«pe e««««f*foej ajs S«ma«srm 

wmri^ w* »^p^w^» VWM«   » mn tovw vow v^Br«Mmfi 

t  Apaswolnss IH snd IV 
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MM PPaPPPl PI f flpjv W WajP^PaPJJp PflP PMHrPMfltpVl P» MvP 

ani aualKhva al pracaaaad rtpp, rasa producta 

aaportad fra** T ha It «ne li« Ih» pariaal tttt-tttt 

vary a tarifican*. 

Ttw parcatfttaff* al arpa.»!» ««Ml tawar-quatlty producta alili tp 

paar» »*Mr#*«aty htflh, aal Ihjla I» baca**)* Ihr Ifnportlng countries 

pra •#!«* •horl •# f©r*»t§n anchin^gf» and «r» toread te 1>M> producta 

•f ta*a hip* auatlty. 

ê, I. •.  Kva^iajtyp* »sparli f* iwt^fajNi fk» l>yr th» yiln Aa'iin 

JBSi£i9 

S PH* Iftê Thailand htm »***> lha largest   rlca-rnportlnf coun- 

try In Mia «dial« a* Aal«, taHanawd by cam Wv-ntal China, turata and 

MaataaaaaaB^     MÊk  aaaaaáW   Éadk   BaMal  EaDMaaVk   éaaadk  JaWim  «feáWtfMPk    In   ÉÉMK   ft^^aA^«   mJÊ MwmBa»jBWi||   «w ^v«v|r apw mw^n wrw^ fW» Vati« f}W**Jfl  Iff Itw 9*9919V Of 

aal ajpiaai N*af aPPJPi »PM aJMraaa npiai tha f trai placa1 in aw« 

aiHtad r MMH hpaja%ajr Ha pattarvi PA HIP IPM PJRJI 

^NpaMMly arpjpjaPd anm IPJp|f PIPW a^PpiPd ta) A aawd I/P) aw 

PpT WPJ ^dTlpd lavffwW9m% 

rwpjpjdMN 

MpW»M»W  |p*JPpp7^PlP^nBp%WjPg     4V   ^PPWWPF    O^PFO%F   VkV 
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TfcJa may be ««plained by the following: 

•n Improvement in the Standard of living of the people, with 

•ha prooros«Iva Increase In consumption of and demand for 

•gricultural products on the home market; 

an Improvement In the productive capacity of the other econo- 

mic lectors of the country. 

Thailand - like all other developing 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 modernise rice-growing and agriculture in general, by 

mechanising production and making increasing use of all the other 

technical means placed at the disposal of modern agriculture by the 

various Industries (chemical fertilizers, pesticides etc.). 

A basic condition for the Improvement of the Thai rice market, 

•specially as far a« export« ara concerned, would on the other hand 

•PM«  t« be the establishment of mn efficient rice Industry, assur- 

ing m product of high commercial value. 

•t k§ of course true that the characteristics of the different 

variai loa, the methods of cultivation, harvesting and drying sub- 

stantially influence the milling yields, but it Is equally true that 

•N» milling process itself can have a considerable effect on the yield 

•f *m processed product from both tha qualitative and from the quan- 

iHattvo paints of view. 
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In this, the general economic development of Japan will 

undoubtedly have played ita 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 world 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-quality ones. 

This improvement In quality should be taken Into consider- 

ation in the case of rice growing In Thailand , both from the agricul- 

tural and industrial points of view. 

The progressive adoption of high-yielding varieties in 

more countries and over wider areas will have important economic 

and trading implications and is likely to cause significant changes 

In trade patterns.   The resulting acceleration In production will 

also make It mors difficult to plan production so that supply and 

demand remain In equilibrium at reasonably remunerative prices, 

4.1.2. Countries to which Thailand exports rice 

Tables S3 - 90 of Appendix II show the different countries 

to which Thailand exporto* rice In the period I »63-1969, and also 

the quantities of rico Imported by each country, which fluctuate givo 

considerably m direct relation to the variations In exports. 
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This - M pointed oui «ari 1er - may be connected with an Im- 

provement In the diet of the Inhabitants of these same exporting 

countries. However,  It may also 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 their production, on ac- 

count of the growing compel Ion of non-Asian rice-exporting coun- 

tries as a whole and the other rice-producing countries, as well 

as total world exports. 

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

Year     Thailand Burma     Mainland      Other 
China     Asian 

Countries 

non-As Ian    Total 
countries     world 

exports 

1961- 
ttts too.o 100.0 100.0 100.0 100.0 100.0 

1964 IM. • •3.9 lit. 4 118.1 131.3 117.0 

IMS 190.4 ti. a 143.4 114.3 136.6 131.1 

Ittt 106.4 •7.9 331.« tOi. 3 13t. 1 114.5 

1M7 104.3 sa. s 33t. 7 90.0 162.9 113.3 

Ittt 69.6 30.1 17t. t •1.3 1t7.7 102.9 

Ite* •t. S 17.1 140.7 •t. 1 17t. t 103.0 

It may also be interesting to nota that Japan which, prior to 

Ittt, was not Included among rice-exporting countries, hat In the last 

year exported large quant It las of rica. 
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Of the countries which traditionally import Thai rice, 

only Hong-Kong  has maintain»«* Its yearly demand« more or lets 

unchanged, except In the last two years, when there ha» been a 

•light drop In demand compared with 1963.   Other countries, auch 

»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 reduced their Initial demands,  especially in the 

case of India. 

Taking as 100. 0 the Imports for 1963 as regards Hong-Kong, 

Malaysia and Indonesia, and for 1965 and 1966 respectively for India 

and Singapore, we obtain the following figures for Imports In the 

period 1963 - 1969: 

Imports of rice from Thailand 

Year Hong-Kong Malaysia Indonesia India Singapore 

1963 190.0 100 0 100.0 - - 

1964 197.4 119.7 117.9 - - 

1966 197.9 (00.9 10. S 100.0 - 

1966 110.9 34.6 •0.1 96.1 100.9 

196T 113.1 4M »«.3 90.1 01.1 

1966 •f.7 36.» 11.0 97.1 09. e 

1969 99.7 II.1 M. 6 •1.7 ti. 9 
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M Is possible, of cour»«, that the increase In the prie« 

•f exportad rice from Thailand, up to 1967, may have helped to 

couse the»« reduction».   Similar price increase» have been re- 

corded for Burmese rice, and export» have decreased even more 

then those of Thailand (see Table 40). 

However, «ince the end of 1968, the export price»   of Thai 

ricé have deer eased      significantly (see Table 3, below), especially 

those df low-quality aid broken rice, the demand for which has slackened 

on the part of traditional buyers. 

Merket price« of Thai rice (F.O. B. ) for export     (US $ per M. T. ) 

Table 3 

Description 
Annual average» August 

104)0        IM?       1000 , 196» ,      ,.   1970 
(provisional) 

vernment contracts 

White rice, 90% bre- 

it« rice, 10%bro- 

W ftH 

tia.t 

1M.9 

It«, I« broken»     Iff. 0 

ea, 100* 100.0 
, AI ««per     IM. I 

190.0 107. t 100.0 111.9 

149.9 100.0 179.4 111.4 (1» 

IM.7 •0*1 100.0 100. • 

199.0 •07.1 100.0 140.9 
timi 101.1 100.7 00.4 

to 
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The problem could ari»« for rice, as In the case of several 

ether 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 policies. Prices, both na- 

tional and International, may   therefore   tend to remain under pres- 

sure. 

4, 2.     Exports of milled rice, products and by-products of the Thai 

rice Industry. 

Table 41-43 (Appendix  tl) give a measure of the types of rice, 

products and by-products, subdivided according to quality and com- 

mercial definition, exported from Thailand to various Asian coun- 

tries (1). 

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

port high-quality rice, even If a large proportion of It Is re-exported 

(generally   after remllllng).   The other Importing markets, especial 

ly India and Indonesia, prefer to Import the lowest-grade rice, mostly 

parboiled, In addition to fairly large quantities of broken rice wà special 

rice products such as rice flour. 

(I)        It  Is  estimated  that In It» Thailand exported (together 

with 711, iOO tens of milled rice Including parboiled and glutlnuous 

flee) 130,000 tens of broker» and 0,000 tons of husked (In INO : 

0?», 000; m, 000; 0,000). 
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For obvious reasons poddy is not exported from its country 

of origin. 

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

pletely utilized as animal fodder within the country. 

The exchange price of bran paid by the millers to the farmers or 

retail    tradesmen   Is    liable to   large fluctuations during the 12 

month span of one year.   The diagram on the following page shows the 

trend of prices on the home market during the period January-Decem- 

ber. 

A portion of the bran Is forfeit to the oil-extraction industry. 

The resulting defatted bran can nevertheless only be disposed of in 

the same saw bran. 

Hardly 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 oil obtained from the bran has no 

commercial valuers the quantities thus obtained are so minimal (2-4%) 

that Its refinement is not economically viable even In countries, such 

as Japan, where oil is extracted from the husk on a largo scale. 

4.S.    »»rocursmont of oaddv toy the Thsi mills 

Since the average site of the» rice farm In Thailand is only J 

hectares, the average yield I« I ton« par hectare, mné •*)% et the 
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production is consumed   by the farmers themselves, the moin 

problem for paddy procurement consists In collecting the pro- 

duct for commercial trade.    Collection,  storage and sale of the 

paddy to the millers is effected by the middlemen, who consiltute 

thè link between the producer and the miller.  The number of mid- 

dlemen operating In the country is not well-known, nor Is the over- 

age quantity of paddy handled by each middleman.  This is because 

the   middlemen   pe r for m   their function in different ways , 

e.g.   after collecting paddy they may sell it to other middlemen, sell 

It directly to the miller or, as is usually the case, operate a mill- 

ing plant themselves.    A very common practice is that of the middle- 

man who collects the paddy and mills it in huiler plants or small 

mills on a service basis,  selling edible rice directly to the consu- 

mers, retailers or wholesalers. Since the war, the procurement of 

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

of the major problems.    The hullers and standard mills, by operat- 

ing on a service basis for the   middlemen, have Increased their pro- 

fits, so that the sale  of rice to the large mills has been subject to 

the payment of a higher price to compensate the loss of the profit 

previously made by the middlemen by trading whjte rice. 

Table 56 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 large mills are 

concentrated.   From the figures It should be noted that, In addition 

to the sharp reduction In quantity, the concentration of the del tve- 
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Tendency of quantity of paddy shipped to Bangkok mills. 

Tons 

600,00 

700,00 

C00,00 

500, 00 

400, 00 

300, 00 

200,00 

100,00 

• 

...„• .. 

IMI       IMS       It M       1M4        IMS      IM«        IM7        IMS 

um«» • v.» t-t»» »«n»*». iiê . « •»%*» • UHt^SStSmM. * m «¿'»tH" 



lNJJU8TKlAIXX)NBUI/r 
31 

riet during the first four months of the year is significant. This Is 

because the millers have been forced to procure most of their paddy 

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

supply. 

At 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- 

dlemen,  encouraging them to collect and sell the product to 

the mill at a higher, more attractive price.    The higher pri- 

ce Is largely determined by the situation of the individual 

middleman, 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 speculative ca- 

pacity of the industry. 

restructuring the entire paddy collection and trading system, 

eliminating the middlemen or integrating them Into the struc- 

ture as dependents of an organila! Ion under the management 

of the rice-mills, a farmers'coopérât i ve or the State.    In the 

ease of this alternative It should be borne In mind that It Is 

necessary to replace the middlemen not only In collecting the 

paddy but also In the numerous other services they rendar to 

the farmers. 
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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 dell- 

very (the latter practised by the Government),  the collection of the 

paddy from the farmer (I. e. transport at the expense of the middle- 

man), assessment of the quality and hence the price.    This assess- 

ment is done by means of the analysis of a representative sample 

carried out in a subjective way by agreement of the two contracting 

parties. 

The middleman at present usually sells the product at the mill- 

side free of transport expenses, and receive; payment on delivery . 

The price Is established by agreement of the parties concerned at the 

time of purchase, after a rudimentary examination of the paddy has 

been carried out by shelling a samp I e on an abrasive surface using a 

place of wood 

*•*•     Importane» of rice exports to the Thai economy 

Table 4 giva« a clear Idea of the Importance of rice exports 

for the economy and trade balance sheet of Thailand. 

In fact, ovar the last ten years, the value of rice exports has 

amounted on average to over 1/4 of the total export earn Inga. 

Tabla 4 also comparas the quantities and value« of rica exports 

with those of malie. 
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4, TOTAL BKPQWT« WITH WWAPO TQ THOSE OF *Ce A»P jfrtfg 

veere 

Telai  Value 
KKporU(FOe) 
(Million* of 

eoi Urs) 

Pilot KMpoct« 
Quem H y   Velue 

(million» (Mintone 
of tonel    of afeli) 

f Tetel        Mette «xporw % Tot«» 
Velue.       Quantity  Value Vein« 

Export»*!) (Mill ton» (millton» E«ef»»t»( 
•f lene)    of efelA 

tteo 

IMI 

1991 

I tea 

1964 

1995 

1606 

I ©67 

1968(1) 

1969(1) 

4*9.1 

•00.9 

«ft. I 

493.1 

917.9 

947.6 

991.9 

994.9 

949.9 

794.9 

17 

41 

•I 

49 

91 

91 

119.1 

19«. • 

191.9 

ITI.9 

119.1 

119.1 

109.9 

111.9 

194.9 

•93.1 

•9.9 

M. 9 

13.9 

31 

11 

M 

•9 

33 

19.3 

19.9 

9.114 

9.197 

9.47» 

§.744 

I.Ill 

9.994 

1.119 

1.993 

1. 

I, 

•f.l 

30.0 

•1.9 

41.1 

97.fi 

49. S 

T9.0 

99.0 

•9.0 

•9.0 

9,3 

9.9 

II 

9.1 

19.9 

f. 4 

19.9 

9.7 

13. S 

13.4 

(e| Source: "Economic f^roare»» of The Mend - sonerai ln©llcaier»M - Office of 

Nel tonel Economie Development Board - October 1999 

(Il Estimated 
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In mini that, «fier rk«, mali« I« Thailand's 

«win nrnl crop* •< pfwn apprawmiatety 1.1 mil» »on ton« or« are- 

with it-It million tans «I 

•ut wMlt the product Ian of IK* lattar hu« remained mora or 

aanalant alna« 1000 (eNtept for a «•% Increase In ltoo-t? and 

vt ina Inai two years), the production of mei/«" he« mor« than tripled 

•Inca It**, and «a haw ««ports. 

P¥am TeM* ai «nd Olegrem Kt(«wcm tnak* further Interest- 

tota) comperisene betw» • n experts of rk» end thoae of other main 

Thai producta euch as rubber, tfefc mné »In Ingot•. 

The production of rubber In Thalland et fir osent amount« to ap- 

pranlwiatety IM, 000 ton* fw»r yrar, having yroduelty rb«r» from a 

of about 1*1,000 ten« In IMI.   However, exports have 

My fallan In value, clearly en account of the «rowing competi- 

tion of synthetic products lattina the place of rubber. 

•«a »«turna and value of Thai s »ports of took and tin have also 

•a a fault ef advances In Industriel technology. 

TfceltenaPo rafa «a a QippHar of rice to South-sUst Aal« It to- 

by ina «riva la setf-sufficiency In neighbour In« coun- 

hofved olnoo l««i"0o «o/wss, la chentpoo in wie 

«t trodWenal allenta and ef major samp it It Ion from the 

en «so «JsPHBPsan sisarsiasa.   m «sa eypyre. 
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A number of major Irrigation projects In the rice areas are 

toeing undertaken, partly with I.B.R. D.  finance, and the spread of 

the new varieties and Increasing application of modern methods   - 

at present limited   -  can be expected. 

The price of rice exported by Thailand and other Asian coun- 

tries, evidently on recount of a growing demand for rice by inter- 

national markets,  rose gradually until 1969, as did that of the rice 

e MOOT t s of non-Asian countries.    This caused prices to rise on the 

markets of the pice-producing countries as well. 

The Increases in prices on the Thai home market have been 

•lightly less than those of exported rice: they are nonetheless of 

the order of 50%,  as may be seen from the figures given In Table 

44. 

This difference is due to the rice premium tax imposed on ex- 

pert« by the Thai Government; this tax helps to keep the local mar- 

ks* »rice stable while allowing the export price to be adjusted in ac- 

cordance with the world market price. 

However,  it would appear that the tendency for export prices 

to rise came to • standstill In IM, with a considerable drop In 

prices at the beginning of It70 (note the figures given in Table 47). 

The present requirements of the home market are estimated on 

s ver age to be well in excess of total production, and it is forecast 

mm they will increase rapidly over the next ten years (Table *•) 

M a result of the rise In population.   There should therefore be no 

concern lest the above-mentioned reduction In exports have « 
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negativ« Influence on That rie« production, sine« Il la nacaasary 

to Increase the unitary yield and alao cootIderably extend the 

•aeded area in order to meet the future demanda of the home mar- 

ket alone. 

I  
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I.       THE THAI RICE PROCESSINO INDUSTRY 

8.1.   Background 

From Ihe Introduction of rice Into Thailand until the second 

half of the nineteenth century, milling wat 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 1975. 

At about the turn of the century many mills were constructed 

In Thailand, along the river Chao Phya and near the ports of Bang- 

kok, Ohonburl and Ayudhya, to process the rice on an Industrial 

•cal«.   These rice mills were of large capacity, constructed on 

strictly rational principles and equipped with machinery of Euro- 

pean design. 

The motive power for the Installations was provided by large 

steam engines; the fuel for the boilers usually consisted of rIce- 

husks. 

Until the end of the Second World W*rt mill In« In Thailand 

was earrled sul mainly In two kinds of Installations: large commer- 

cisi complexes, with s high output, concentrated «lent the river 

Chao f»hya and in the neighbourhood of the pert of Bangkok pro- 

rice far export or far marketing tei the targe towns, 

Naia:  Appendix tV «enlama relevant fads and supper ting siala la 

31 1 
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while smetter, medium-capacity mills, •Imitar to the Iara* one« 

(MM on • »maller «cal«, procès»««' the rico destined for local con- 

sumption or for salo In the village. 

Immediately after the Second World War, the system of mill- 

ing In Thailand was changed by two technics) innovations:the huiler 

the so-called "Standard mill". 

The huiler la worked by an Internal combustion engine, and 

mills the rice in a single operation, carrying out shelling and 

whitening at the same time.   In Thailand, the hullers were Imported, 

and later manufactured locally, with great success, and before long 

Hie entire milling system changed completely, with very Important 

consequences and serious repercussions. The huiler plant» are 

fanerai I y to be found In the production areas.    They have a very 

limited capacity (less than S tons/day), and can be purchased and 

distal led at low coat, since all that Is necessary Is a shed to house 

•Nam,   Processing is usually carried out on a service basis,  I. e. 

the operator does not buy the paddy, but only processes It, return- 

Inf the milled rica to the owner. 

The huiler must be held raspón»Ibi« for various negative ••- 

pacts of the rice economy; these may be aummarlced as fellows: 

t|      The reduction m the food value of the product, which Is pro- 

Io • high degree of milling ta five an Invitingly white 

N leaes part ef the aubstsncee conta med In the 
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specks of bran left on In* kernel by the Importaci manual 

milling. 

2) The considerable raductlon In the quantity of adibì* rice 

produced by tha nullers In comparissi with larger mills. 

3) Th* inferior quality of the edible rice, on account of the 

high proportion of broken or mechanically damaged grains. 

4) The production of a single by-product, consisting In a mix- 

lure of powdered husks, bran, polish and small fragments 

of grain,  Instead of separate, distinct by-products. 

The "Standard mill" is the result of the development and 

construction, by local manufacturers,of rice-processing machi- 

nery   similar to that Imported from Europe but of smaller dimen- 

sions and capacity. 

It Is therefore not only du* to the huiler that the big mills 

In tha neighbourhood of Bangkok and Dhonburl ware forced to 

close, but also because medium-sized plant* began to be manu- 

factured locally for Installation In or n—r tha various production 

Th* nul 1er* and standard mills ara largely responsible for 

th* spread of rice-processing on a service basis, I. a. milling for 

payment without Ina purchase and tale of th* rica. 

This practica was almost unknown to tha big mills, and today 
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constitutes one of the most Important probioms to be solved In 

modern It Ing, rationalizing and Improving the economic yield of 

the rice Industry. 

1.1.   The present types of rice mill In Thailand 

In IMO a study was carried out on the Thai rice industry. 

This classified the number, type and characteristics of the mills 

as follows: 

(I)     Small mills: plants with a capacity of l-l tons/day.   They 

generally  consist of one or more hull er s, which carry out the 

entire milling process In one operation. At the end of if M there 

were Sill of these plants, 19% of them in the Central Region. 

Their total capacity amounted to 7,MO tons,  I.e.  II % of the over- 

all milling capacity of the Thai rice Industry (see Table if). 

These plants were most common In the Northern and Southern 

•legions; In the North-Castern Region they represented IS. 7% of 

Mie capacity of the Industry, while In the Central Region they rep- 

resented only 3.1%. 

The small mills or hulling plants were especially numerous 

In areas where communication« and tranaport were difficult, and 

In the neighbourhood of the production aree«, where they processed 

rise for lessi consumption. 
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(Ml    Medlum-slced or standard mills: plants with • capacity of 

»-30 tons/day.    They generally consist of several machines, each 

executing 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. 

At the end of 195« there were 2,17t standard mills In Thai- 

land, with a total capacity of 26,341 tons/day.   The Central Re- 

gion possessed I, 244 of them,  i.e. %7% of the national total, with 

• production of 17, 736 tons/day, forming 67% of the total pro- 

duction of the medium-sized mills (see Table 58). 

(Ill)   Large mills: plants with a capacity of over 30 tons/day. 

Besides being equipped with a large number of processing machi- 

nes, they also have fully-mechanized conveyor systems to trans- 

part the product from one part of the mill to another. 

In ItSf the number of large mills in Thailand totalled 370, 

with a total productive capacity of 36, f • tons/day (see Table St). 

The largest of these mills were concentrated In the Bangkok and 

Ohonburl reglen« (40) and In Ayudhya (34).   Of the national total, 

tit were In the Central Plegien, I. e. 61.33%, with a productive 

capacity of It, IM teas/day, actual to ft. 30%. 

There ware 41 mill« with a capacity of more than lot tons/ 
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Of the 6, 067 rice mills in Thailand in 1956, by 1670 many 

had disappeared, but many more new plants had been erected. 

The moat recent official statistics give the total number of rice 

mills as 24,638, of which 85 have a productive capacity of over 

SO tons/day, and the remainder of 5-50 tona. 

in the last farteen years almost all the large mills have 

closed, especially In the areas of Bangkok, Dhonburl and Ayudhya, 

while the small mills or hulling plants have increased from 3,518 

to 18,642: an Increase of almost 500%.   On the other hand, accord- 

ing to the data collected, the standard mills, I.e.  the mills with 

a capacity of 5-50 tons/day, but using a processing system differ- 

ent from that of the hullera, have increased from 2,170 to 5,§11, 

almost 250%. 

i.3. The causes of the chanfe In the number at! size of the mills 

6.3.1. The official reasons for the change In the number and size 

of the rice mills in Thailand are as follows: 

the cost of transport 

the coat of labour 

If the rice is transports« as paddy to the large mills at the 

meuth ef «is rlvor Ohe© Phya from t*s production areas, the cost 

of transport Is 30-31% mora than for milled rice, sines not only 

Is Mis edible part ef the product (66%) transported, but also the 

parts which form the by-products of milling; the husk and Impurl- 

41 
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ties US«#), pol'»" «** bran 00f>.    These by-producte are of  far 

lees commerc lai valu« than the main product, edible rice. 

The coat of labour In the towns of Bangkok and Dhonburl la 

considerably higher than that usually paid In the agricultural 

•reas where the rice Is produced, since In the latter those em- 

ployed In the rice mills after the harvest find employment    In agri- 

culture at other times of the year. 

In addition,  It must be remembered that in «he case of the 

hulling plants the cost of labour is very difficult to calculate, 

since they are run by owner-operators whose families often pro- 

vide the necessary labour. 

t. 3. a.  It would seem, however, that the above reasons are not 

the principle factors which have determined the changes In the 

Thai rice Industry.    There have been other reasons for these 

changea and more precisely the following: 

•|      The high cost of capital.   As mentioned above, the large 

mills usually buy the paddy, and very rarely process It on their 

own behalf.   Apart from the capital lied up in the actual Installa- 

tion and services, the working capital necessary for running the 

plant Is extremely high.   The paddy Is paid for on delivery, stored 

fer a certain length of time and not always dispatched and paid 

far as aeon as It has been milled. 
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The basic charactert»lte of the rice industry is nevarthe- 

lass that of a processing industry for an agricultural product, 

harvested once a year and subject to a constant, inelastic de- 

mand.    Bearing in mind that the rate of interest on bank loans 

In Thailand 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 

as Thailand, it Is in most cases possible to employ a large sum 

of capital at a better interest rate and with less risk than that 

offered by the rice Industry. 

Taking the minimum average coat of paddy as 50 US $/ton|£nd 

allowing an average storage period of only three months, the 

coat of the capital employed (at the current interest rate on 

bank loans) amounts to US $ t. 79 per ton, at least. 

The standard mills and hulling plants have overcome this 

difficulty by milling on a service basis, so that they do not have 

to tie up any great amount of capital. 

b)      Taxation of the rice-mi I ling Industry.   As fir as the State 

Is concerned, rice Is the most reliable source of revenue, and 

la of the greatest Importance.   It is subject to various taxes, 

such as municipal tax, export duty and the »rice premium", (t) 

To Illustrate the affect of taxation on the cost of rica and 

milling, a calculation based on the price of a ton of paddy In I»57 

(I) The Thai Government's fiscal policy concerning rice Is often 
subject to variations. The latest change of major Importance occurred 
In !»*•, when the so-called export "premium" (a levy on exports) was 
drastically reduced. There ere rumours thst other Important variations 
may bo Introduced In I#71. 

i 

i 
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ts given (1): 

Stage«     Kxpenses In 
Baht (US$) 

Middleman's 
profit 

••ht (US$) 

Government 
laxe« 

Bahl (US|) 

TOTAL 
Baht (US|) 

1              M (4. SS) M (4.40) S? (1. SS) 200(10.00) 

S           M (4. se) •S (S. IS) $$ (t. SS) 185 ( 1.10) 

S           ISS (S.SS) JO (1.50) too (S. 00) 263(13.15) 

100 (t. 00) 

048 (S2.40)     648 (SS. 40) 

__,C* ,        304 ( 1 S. SO) 1 SI (t. 05) 008 (40.40)   1293 (84.85) 
Premium  _____________ __________ .     ___«_«____«. 

The three stage« shown above are: I) the «ale of paddy to the 

middleman, 2) processing, which Is covered by the "processing tax" 

and a municipal sale tax, and 3) export, which Includes customs 

duty of 4. 2% as municipal tax and the so-called "rice premium»». Con- 

sidering the processing tax alone, which amounts to SS Baht/ton of 

paddy (1. 75 US|/ton), to be paid to the Government by the rice mill, 

It ta «vident that the operators endeavour to avoid taxation. The large 

mills are forced to pay the tax because of their • I tuet Ion and Internal 

structure, and In fact the amount of rlee processed Is recorded by a 

gauging device Installed by the Severnment on the main transmission 

shaft, which checks the movement of the procoootng machines. 

(II See: Rice Farming In Slam, Ssngksfc, ttSt. 
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9n pratatawia; wl t IrttTMIanat HMfl IB Ci alatati 

ì-i. M US I/tan I« which muti t» ause asi »aan »- 

•, M US $/»«n tor mark«« lut, aonorat Mpirn«, Intaraaia an 

wtr»tna, c«p i tal, IMH «ni profits. % avoiding Mia •avamawnt 

Municipal pracatatna, tax alano, ina milla can *§/*m M% on ina 

fiai «aal of procaaalnt (US $ I. Ml. 

•• •••rimili BW ina Patte a* contraen af aala betwaan Oovtm- 

•mi ana* Sovammani. In litt,   ite, MI   lona <* mili«* rica wara 

taparlas! on ina baala of Oavarmwam contrada, out of • letal él 

!,•*•, fM Iona.   In the yaara IH3 ana) IM», export« on this batta 

«acraaaod io l§tt ti I lana tn IM) «ne SM, 911 lana In Ita*. 

•urina, ina tirai aavan months of Itft, •ovammant axparta 

aanailtutod «boot 11% of Ina Mal »»porta, I. a. approntatala«? 

ltf,M« lana af mil loa" rica. 

•lia larpa atlltt tn Thailand war« artftnally 

larao quantities al rica ésa tina« lar 

tally (tnsJuatrtat twptrurt) tr Insflraclly, tfcraugh prívala 

tu«    int miarvanilan af asa ajavarwjajtajl IPJ 

taYy toan a eatarmtnlng laclar tn fha «acamral leal tan af *«a ritt 

tf rita py Ina 

aypaflttoal 

t tantin astaní it 

It Mtuttly fcaaaa) «n 

.   M 
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», Mw tovii wmm «od lyptcotly commerci«I 

flriMi Novo troolo* me o*ve»opo<i • I*MHC«( to supply 

mttlpg rio» tor onport.   N »ulto (Ho »Noortor to have « lore* mun- 

ta* «f #ltonm uiwcfw from wfitcn to buy Hw mill«« rico, •• ho 

MU ttwn otajooo Mio moot oompolHIw off or. 

Two gitiáore IONI« on« Null Inf otonto, me alto • vory loro« 

ferm the boot« of iHIo morket, from which 

otto** two pfQWt Ho roojulroo lo fwtf H h»o ••(• 
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as de the •mali end medium-»lied mills. For a large mill it wat 

necessary to import aparo parts or now machines from the coun- 

try where the machinery was construct od; this involved licences 

and permits,  In addition to the high coot. 

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

pair as well, the large mill is at a disadvantage. 

(If      Lack of adequate Infrastructure.      The development of »he 

export market, aa 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 themselves 

caught between a free market for paddy and a heavily restricted 

market for milled rice and certain exportable by-products (brokons) 

under the control of the Government. 

The middleman who provided the large 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 

said by the mill, under particular conditions. 

Only massive Intervention by the Government, by buying the 

paddy from the farmer and creating large collection centres, would 

nave saved the large mills from almost complete extinction by resol- 

vim Mis crisis of paddy supply. 
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6.4   Ths consoquoncoa of the chwot In the number and sigo of 

ths rice will« In Thailand 

The sharp reduction In the number of     large    milla 

and    Ina    enormous     rtee In Ihe number of small end, to e 

lesser extent, medlum-sizod milla nave Inflicted considerable 

damage on the economy of the country: damage) which It Is Imposs- 

ible to estimate with precision. 

In 1966 the hulling planta represented If % of the rice indus- 

try In Thailand, and numbered 3,510; about 99% of the rice was 

processed In the standard and large mills.    By 1970 the number of 

hulling planta had risen to 18,642. 

Today these planta process about 90% of the rice consumed 

by the country, I.e. approximately 3.6 million tons of paddy. The 

standard and large milla process the remaining 30%. 

The disappearance of the large rice mills has been only part- 

ly compensated by the rise In the number of standard mills; of the 

», 146 plants with s capacity of 8-60 tons/day, 3,700 have an out- 

put of less than 10 tons/day. 

The yield of the hulling planta Is estimated at 3-9% loss than 

that of lbs standard and large mills; a minimum of 3% moro than the 

larger mills is lost In terms of edible rice, and this may bo ss much 

as 9%, depending on the quel My of the paddy. 

On the basis of the official figures, which state that 3. S million 
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tons/year ars milled In the hulling plants, ttw» Thal tconomy 

suffers th* following lo»»»»: 

- In l«rm» of edible rie«: M, 000-200, 000 ton«/year; 

- In t»rm» of valu», at present price» tor rico (25* broken») 

and bran : US $ J, 000,000 - 14,500,000. 

In addition, the Inferior quality of lh» product mu*t be taken 

Into account, aa the hullera give a much higher percentage of bro- 

ken».   A» a result, it can be calculated that the milled rice pro- 

duced by the huiler», becauae of its high broken» content,   I» »old 

at US $ 25 lea» per ton (the difference In price between 100% 

whit» head rice and 25% broken»). 

•••   Present co»t of milling in Thailand 

According to local official sources the total processing cost 

In an "standard mill" is approximately $ 7-7. 50/M. T. of paddy. 

Tbl» include» the pure milling costs, depreciation,  Interest on 

working capital, overhead« and the miller's profit. The pure 

milling coat of the large milla la 10% less than In standard ones 

(US $ 3 per ton a» against US $ 3.30 per ton) (I). 

It haa been calculated that labour cost» represent 45-00% 

of the operating cost of a mill. Repair and maintenance come 

aecond In order of importance, making up 7-10%. Amortization and 

depreciation of the plant» are negligible, aa most of the planta were con- 

fi) It wa» not possible to ascertain the basic data on which this cal- 

culation was founded, and It is doubtful whether thee» Include all the 

economic and financial coat«; but the first figure ssema to correspond 
fairly closely to the results of our feasibility study (which Includes 
all economic and financial costs). 
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•suelte • tent lim« ego (eoe Tobte MI, 

The custom of debiting the proc— tng cost In the cas« of 

mill Inf on a service bee le Is of great Importance.   The hutting 

plants usually mill the rice, without buying and toll Ins. It» on be- 

Half of the producer or trader to whom It belong«.   The cost of 

Hit* service Is pold portly tn money and pertly In kind, ». 9. Ino 

odiólo rico la rootorod to ino ownor and tho by-product« from 

milling (huska, oran, polish and amall brokens, loaa than a quar- 

ter Mio alzo of tho grain! aro kept by tho operator. 

Although some of tho étendard milla purchase the rice they 

milt, many of theae too procoas rice en a service beata, In com- 

petition with the hulling piente. 

The coat of processing In standard mills to higher then In 

hull toa plante, but on the other hand the rite they produce le of 

Quel It y, containing e smaller per cent ees of be ottone. 

A survey corri ed out In I UT shewed thet Ml el the 

mills operated both by purchasing enei eoli mg the rico 

en e service beote. 

ft.« 

g ntejejei* ejyejpjy 
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Indualry brake Im« Iha Intarnatlofial market after the War, and 

lut tarn toras* In* Ms trae» *v«r «Ine«; this hM mad« It naces- 

ssry la baa« competition on the quality ana* cana latency of the 

praeVict aa «vail a« Ha arica. 

du the othar Nane, both traditional and new markets which 

tea/ mainly because of a low price require that this be achieved 

without reducing, the arico paid to the farmer for the paddy. 

Tita processing Industry therefore finds Itself called upon 

la abaorb the presaure of production on the one hand and the con- 

sumption market on the other: the one demands that the price paid 

far paddy be maintained or »ven Increased, while the other re- 

it» arica al which milled rice Is sold to be reduced as much 

i, both technical and of other kinds, must 

e» undertaken In or dar to modernUe and Improve the Thai rica 

Industry, as that H will be able lo supply IH» demanda of the mar- 

ÉbiàVA      áa^aaAaW  ss^aiáAft   ^^^^^^t   ValBk   saaaaa^ •aaftââflfedh 
IV^U   aTáTa^W f"^rW «W  tal  WPP flRllwva 

eMroct action, which la the responsibility of the milla and 

efjaÉaatfc  BB^BBBBBS.       fts   aadM   ^a^dtAa^ajaflfef 
TW*^W* s*»s*#PI|    fw  VHP  WPwvw'WwJ 

~—*^   m iioiem*a— —   ^M  aa^BMBSja       aBB^aaaBWuNam  ÉaalaaSkalBdBBBKdft aWoJas   áaa*meÉaJS4atal t WM ültflllfl m lvW|    wWmmW9w^W FM******!  PlaPftWaTaTH 

Hit vtiftittttaft •€ ft 9mWt IfieyMi^Nsl •*•#•*•••< !•*% ctjftstetttifi of 
—-»AU—   •A^hbâ.^Jtak    ••• — —    — — — —• ——- » — —^a,- -   ^^--^gA. a^k^aASMeAftoaa^EEak«   «Ba^a^a^Bk   aaafJtaW BBBBSBJA   aaaaadj MUH JWHwl wTw •OTRVNtraBfty im ivinvnwiif •»*»***/"•» IVIW)**H •**• 
aa^tes^aaV ^^^^u^   #..   —^^^^jWgv^«   __^_jjw   jd^gmftafe   &a^a*aB^laBda\   aMadl   waaadbj  á**aksBB« 
HMWPI lülnr *" ••••P^aawf^»» wfm fritir tvMnVOT* •»*#•*» ww I WWW 
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called upon to fulfil; 

- modernization of In« reception, storage and transport of th« 

product and by-products within th« plants, and all auxiliary 

services; 

- exploitation of the by-products, using thorn alongside the main 

industry or creating new Industries. 

- now procurement pol Icy. 
i 
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•.    ESTABLISHMENT OF A MODERN RICE-PROCESSING MILL w*      •   «•   ni    i urli   ii ni •-- • lenirli ,z •     i-in m—    ~      i  n • • 

Al présent, rice-processing ¿an be divided Into I he following 

categories, accordinolo I ho methods adopted: . 
* I i 

- entirely mechanical milling; , 

- mechanical milling assisted by or flan I c solvents, 

|j         . ..I 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 hullera); 

- aftütl-stagc milling,  In two or more operations, using several 

machines which each carry out one stage of the milling procesb 

(shelling,  whitening, polishing etc. ). 
i 

\ Muttl-stage milling Is carried out by two distinct methods, 

Inking their ñames from their countries of origin: the {European (or 

^traditional*') method and the Japanese method, 

Thailand Is at present al Mie point where these two systems • 

Meet, or perhaps conflict, 

THs European method was Introduced hito the country with the 

I Hoa mill«.    It la based on Mia usa of ¿Hak shot I era, whltcners with 

»        ait »nvorted vortical con» and pot »shoe * or urvshars with a vari leal 

or ayvliMfar* 

Hi» Jtapanoao aystom, which aapaw to earoae In Asia and othor 

paria a« tha world only aftar UM» WOT, MM ahaMara with rubbar 

»•Wart, whUonara of two d*Herant tyooa (friction or oataryt «Ml nor I- 

S^^L^I^D^III^EM  %â a^aMoAólkMI  atfaAamfajo*  Ao^o^MM  MME «^MBJB^BJBAÉOMI é^feftál  4fe ÉttÉol a^^aj^^WVJPVov   w   •JP4^P#WWT4P ^^P^wV^aW*# Wa^aw^a* 'VwJ w^apa^aalB^I wr^p v^o W Wn» 
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tentai cylindrical polisher». 

There I« also • difference in the methods adopted to separate 

the »helled rice from the paddy.    The traditional or European sys- 

tem uses an oscillating tray divided Into compartments, while the Ja- 

panese method cone 1st» of a tilted steel-mesh tray, which Is statio- 

nary for small plants or vibrating for large mills. 

Mechanical processing, whether by the traditional European 

eyatem, 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 little the principles 

•n «which the ver loue machines operate,  It has made considerable 

M regard» the flow chart, by Introducing now tux 11 lar y 

In Hi» laat fow year», eneottent reewUs, from the point of view 

of both Quantitative and oratiteli ve mill Ing yield, have been produced 

by Hi» so-called "fragmented" processing system. Since every machine 

ar»»s»ss» the grain» of rte» In a certain position, and the efficiency 

of Ih» »perstIan dapsnds on ene or mero biometrie OMO« of the grain, 

II «on be seen that Mnlformlty In the biometrie dimena Ions I» of the 

», m the case of the sheller 
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with abrasive horizontal dites, shelling Is carried oui by pressino 

the ends of the ßrain when it Is In a . vertical    position.    The space 

between the two disc« must be such as to «How 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 gr jlns shorter than 

average will not be husked at all.    In the case o\ the rotier sheller, 

on the other hand, the grains are husked lying in a horizontal posi- 

tion. Those thinner than the space at which the rollers have been 

set cannot be shelled, while grains which are too large ore liable 

to be broken. 

The same is true of all the other processing machines.   If 

the rice were divided Into batches of grains with perfectly uniform 

length or thickness, they could be processed on a rational basis, 

giving the highest possible yield.   Especially in Thailand, where 

the paddy to be milled is usually a mixture of different agronomic 

varieties, pregradlng,and also grading of the milled rice would cer- 

tainly constitute a step forward. 

After milling, the different batches of pregraded rice, pro- 

cessed separately, would be kept   apart.       The separation of bro- 

fcens from whole grains, from the different products, mil led, 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 

«•fleeted separately at the end of the milling process. 

By controlling the proportion In which whole grains and brokens 

•t various sixes are mixed, It would be possible te produce absolutely. 

1 
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uniform batches of rie«, answering lo Ih« precise norms laid down 

In the standards for milled rice. 

The grading cf the product on the basis of size could also be 

combined with that according to specific gravity, removing grains 

or broken» of a chalky texture; these could then be mixed with the 

saleable product, again in accordance with the percentages laid 

'' »     down in the official rice standards. 

The Thai economy would benefit considerably from this, es- 

pecially as regards rice exports, as batches of rice corresponding 

perfectly to the conditions of the sale contractas regards quality, 

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 avoid any protest or rejection on 

the part of the buyer. 

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

subs«»luting whole rico for brokens, the real value of a batch of rice 

become* considerably higher than the price charged.     One of the 

main objectives of the Thai rice Industry must be to install plants 

designed on the basis of a flow chart which includes the pregradlng 

of paddy, processing In separate batches of graded paddy, separate 

v    storage of milled rice and by-products and accurate mixing of the 

various products to achieve the correct qualitative composition. 

Mechanical milling with the help of organic solvents Is the 

latest technological development In modern rIce-processing.   We 
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•hall deal with tills subject In greater ë»4alI In Appendix V. 

The method Is used only for the «whitening process; shell- 

ing, grading, etc. remain unchanged and) must be carried out by 

the normal mechanical methods.   In other words, processing by 

means of organic solvents takes the place of normal whitening, 

between shelling and grading of the milled rice.   Fre-grading of 

the paddy and dosed mixing of the different types of milled 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. 

€.1. Technical alternatives considered for the choice of a 

modern rice-processing mill. 

il, I.»lie of the mill 

Since a modern rIce-processing system has to Include the 

extraction of the crude oil from the bran, there are two possibi- 

lities: 

Mie integration of a modern mechanical mill with a solvent 

extrection plant aiming at removing from the bran the ell 

m the crude stste; 

Mw adoption of the X-M process te polish the rice In the 

presence of a solvent. 

For • successful technical and economic opera«Ion both 

these technologlea require a minimum processing capacity esti- 

mated at not less than 1 f tons/h In terms of raw paddy, ««id 

tmueus eperetlon for tft h/day and st least »tt etye/yœr far a 

total of SW| m tans ef raw 

1 

i 
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reajulremont far the profitable adapt ten ef the H-sfl proceee far pol Wi« 

Inf rie« In the area«no a* a solvent «ne I« at ito earn« time at» opti- 

mal capacity accordine lo the experience famed In tha United Statce 

«Piere a new profremme far tha conatructlon af meosrn, leres milla 

•ala ina optimal ranfe between 00, 000 and 100,000 ten« par y «er. 

Mereover, aa a mill working 00,000 tana mm* aireeay be confronte* 

with paddy precuramont difficult lea, i fortiori amili with a lerfje 

slty would encounter even greater difficult lea. 

For the above raaaena It I« not possible to compare theee two 

medern milIInf proco«««* with tho traditional Thai milt«, In view 

af tha «eeeonal operation of tho local mill«, their small «lie and 

tha reduced time o* operai ton (one-two ahifts per day). 

Tho feasibility study has been carried out on three modern 

prece« »In* mills with the same dally and yearly capacity (II lane 

par hour for »4-hour operation, *00 day* por y—rt for a total of 

00,000 tona of raw paddy).   Of theee three milla, the firn has teen 

calculated adapt In« a fully mechanical process ln§ system, Includine 

•Il Mia moat up-to-date type« of lay-out and processInp machinas, 

pra-fredtnf af tha poddy, «nelI ln# by rubber roller«, whltentnf by 

•mil af emery and/or friction pollaher«, campiate froda* of the 

milled product, biondino af the final aoloeblo rice. 

The eecend mitt, with the asma capacity and do«Ian as t ha first 

ana, nee aeon sana wared ejeefreted with a aren. #M an— 

plant.   Thte plani has teen attaoan frem the ver loua medal» 

WW •Welt^ltJl  vVWMWw Wn   tvOJ  iff^n QlijpWl   IW W^léWeJ (rave    MMM 

^F»   •JW^nT^Vpa «VrV   WW VF^eWe*BrXrl0J^w9   fvQp^eflt9PVfly«        W   Up   S  wSBoSMOjQ9*,aitos*Var 

pMNI w Piai MaWfl typ^i WiH*) 41 €wMy MapoWily §ß 99 IH9tf* w IQM/VI W 
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ffc» iwr# mi &âmm MM um prmii *poii*Mn« tt» rk». 
pf Mw pa*a>, •»»•lint «ntf «Mi« rico ara**« «r* blontf- 

taf ara In IM« MM Manttcat la MM otbor HM tutti», 

K V pfcpwa a woMocn f»ow en«ri In «Mitett mMhkm of 

IHM ar taabjn, InetuMlna oraontc »et vont wnltonor», 

ir MM various «taja» of ino proco»« (IH «IM Tabla 

«.•.ft. 

T*p factor« affoctlnf Uto loco«»on «f ino mill« which novo boon 

ro MM ootircoo of MM paott#, »ranopmt foe 11 It los an* 

•mil» for UM ftnMnoM praaWt.   Stnco p«oâ> produci ton 

te TnaKanM M ooneont rolo« principally In Ino central plain, which 

It UM PMJIIII profiucln» UM bu* of UM product for eanwnorclatlsa- 

Haft, *» MM mofiorn ariti »houle without «Pubt b» tacata* In Ihl» 

*•»»••> «my lp irpmporl MM aa**y » by wot or; Hilt 

•MM of path a tara» stop no» to bo 

tacttlttaa fey wotor from ino «Ott-ob* M MM carao »h**.   Th» 

mmm to bo olona» wo MM 
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Ths «o»t of th« land, which Is hlghost n«ar Ih« towns of 

and Dhonburl, will determine whether th« location cho- 

—n It mor« precisely north or south of Bangkok and how far away 

I« Is from th« town.   Water, drainage and electricity have not been 

considered ss factors determining the location, sine« «ach plant 

wMI be equipped with electric generator« and independent wat«r 

pumping and distribution systems.   Th« availability of labour and 

housing facilities were also not considered as factors affecting the 

choice, since th« area along both sides of the river Is densely po- 

pulated and th« Inhabitants are well distributed among residential 

villages.    In addition, labourers move easily for several kilometers 

with small boats driven by engines. 

A socond alternative for th« location of th« mill in th« near fu- 

turo wight be alongside or in th« middle of on« of th« proposed Irri- 

gation «chômes, financed through international financial sources, 

where double-cropping will b« Introduced.   Th« cost of procuring 

paddy far Hi« plant will In Mils way be greatly reduced, because of 

ttw shorter storag« timo and th« smallar soodod aroa required to 

tho nocosaary M, ft» tons.   In Mils cas«, too, Inland walor 

faciliti«« must be available for th« movement of th« pro- 

1, t—«thsr with oonn«ctlona to th« road system serving th« 

• 
• 
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• 

•• t. 3 Prying and storing ths paddy 

A modern rice-processing plant with a capacity of #0,000 

tona of paddy par yaar requiraa huge at or age faciliti«*, ainca 

at praaant thera la only one crop par ymr.   In addition, from 

Tabla 1   it has been estimated that tha buying period for the 

considered milla ia concentrated moat I y (80%) in tha firat four 

month» of the yaar.   Storing tha rica in bulk make» It impera- 

tive to provide artificial drying, becauaa the paddy production 

In tha country doe» not en»ure a bulk of product of uniform and 

low molature contant.   An «In bin» drying system haa bean choaan 

for tha modern mill drying and atorage facilities.   Thia ayatem 

make» It poaslble to reduce the molatura contant of tha paddy by 

utilizing targe quant It le« of ambiant air without any preheating, 

and It anaures uniform drying of the product indépendant of tha 

differences In tha molature contant of tha several batches. 

•• *• * Character let Ice and milling yield of tha three alternatives 

• 

Tha »addy te be processed In tha three milla has been estimated 

ee having average quality character letica and milling yield. Sine« no 

real standardization of quality character let ice and mill In» yield la pea- 

Ib4e In the country, a grading ayatem far procuring paddy He* le be 

eetebliehed an a wet I-defined scientific bee Is.   The purché» Ing aria« 

ef the row materiel muet be ealeuteted In ocoordenos with étendard 

ejuetlty requirements,   Refraction ef the pelee hae te be applied far 
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''i. QUANTITY OF PAPPY MILLED IN R1CC MILLS IN BANGKOK(1951-1956» In ton« 

Iff! I9M 1052 !••* 

_   ,u     Quan- -      ©nan-        -      Sfc*a**- t       Ouan- 
Mon,h      Hty *       Uly *      tHy *        iMy 

January 113,111 15.0« IS, 820 12.05 46,717 13.61 27,201 13.52 

February 70,747 19.21 79,062 12.09 21, §41 9.17 17,050 1.75 

March 65,566 12. TI 37,620 t. 16 46,037 13.41 24,991 12.33 

April 47,201 f. 20 47,729 T. 7« 27,643 10.96 17,022 9.42 

May 42,222 6.76 40,604 7.91 22,236 7.39 2,004 1.01 

June 20,410 2.24 40,563 6.59 24,139 7.93 7,364 3.65 

Atty il,JO* 6.« 43,607 7.13 27,405 0.91 11,740 9.62 

Antust 64,250 6.56 46,261 f. OS 26,654 7. TS 10,070 0.66 

laptember   55,666 7.42 46,567 f. 27 16,410 5,06 27,546 13.66 

October 42,666 6,76 46,655 7.9S 11,260 2.S7 22,006. 11.26 

Novamber 26,666 6.17 50 670 6,23 16,720 4.07 14,466 7.14 

Bmmbar 62,666 11.9)2 26,462 5.91 26,076 9.19 6,16t •• ** 

T*al 752,001 166.66 615,666 166,60 342,34< 169,99 161,62t 166.66) 

1 
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JWHMwy       t^ftt UM tt,tti II. OJ t»,*tl lt.ft ».HI tt.il 
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torch         M.MI It. M It, tit It.*! tt,*M It. tt l©ttlt UN 

April            I?,»10 Ifctt t,ttt     4. It It, 111 It. M t.Ml 11.11 

fey              t,M4 a.ft t»tll     ». M i*,*i •.*> *,nt tt* 

êmm              %*f* l.tt t,t*t    t.«t ll.Jfl f.tt t.tft t.W 

Ally             ll.tü til It, «It     t.»l It, Til It. IT t,NI ttl 

êtmmx        %m% 4.to n.tit   t.tt it,4M «.ti i.ttt i.ti 

-H„mb.r     i,ttt *.*• 11, tU     TM t,0l7 aft l.ttt IH 

t.ttt lit ll,ttt lt.M •*!*• t.ll 

l.tti I.ti lt,ttt     f.l« •»•* fctt 

•t,*tt lt,#t lt,ttt It.tt t»ttl t.ft 

t«m    iti.ttt ttt.» m.ttt ttt.tt iti,tu im« *t,t» ittit 
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loto of froto IR ttttr tonti WMI tot root eherocter teilet reveetei 

fey tot laboratory teste.   An Impf um »»tot to toi twnphet.lt ei to 

•toi wwHirÉli UM— will toi wmuwife Our tog Orylna «ne 

ttorep».   In tool, tot prooirtowjni «f to» meterle* «t herveum«. 

Ito», to» tfrytof ani tenter vol ton «ntell lottee which can bi cil - 

t-tt «n ivwni.   Ni ih» «pacific CM« «f »h« 

of en K-M precoce, H It very prefecto« that ito molti- 

•TP PtmcfM cf tot petty will tojvc It to r«Oueee) le le.« than U*; 

«MP maona tool farther lece te mey to auetalneal, «Ine« • U% molit- 

ure toni oto It tot mietei et Ih« elencarti molature content fer carpo 

etoteO rice tatltoe* 1er OMpert.   Fully mechen Icel mill m§ and the 

Integration ef toe mechanical etili with • bran ell «direction plcnt 

eeot net cell for « furintr reduction below t I of* mo I« tur* content. 

et rwie prcovna, iceorotory not toen conclojoroo fer me ihr«« 

i, In connection with tot patty preotiremer* «ni prfclnp, 

oo rot lent! Icoo on o eetonttfic ototo. 

Pet* wp yteePB Pjr «no pjroo OHM neve ooofi calcúlete« en No 

ew weec eoweowje ei «no eotewry tt wtii oo o% 

loo In Aito PM 

91 

«oeiVVwteJp pPefJorVI  T^frorr^npo ^f/ p 

• totoloiwttojyloto^ptfihotooowttntlPtrott» of whte* 11% hot 

•MH| flMApTJcaefeeaoetttal fltal fttWottBR é*iaMb áa^pela-« éaoTè jp^^pMpjgp^Mik *_^^ pto^ftftoool 

ytote\ tor «to eetottoj Tholowtte, of ot% , «f «*** It« «fftptoto of 

1 
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I« higher In total and 1 % less In broken».   The same yield it cal- 

culated for Alternative II, ttnce the mechanical milling plant )• 

exactly the lame a« that considerai for the first alternative. 

The milling results of the X-M processing plant (Alternative 

III) have been calculated, on the basis of experience in North Ame- 

rica, at a total yield of 70. 3%, of which 8.3%  Is broken«. Milling 

degree has been based on 10% bran extraction,  which more or leas 

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

For Alternative II the crude oil output from bran has been 

calculated as 15% (of the weight of the bran).     It should be noted 

that by Integrating a bran oil extraction plant with the rice-mill the 

erude ell extracted by the X-M polishing process has the lowest 

F. F. A* content obtainable. The de-fatted bran output for the se- 

cond alternative has been calculated as t0% of the weight of the 

raw »ran processed, and f. 9% of the weight of the raw paddy 

»recessed In the case of the X-M method. (See also Table it). 

Alt Ih» 1 alternatives for the modern mill consider the utl- 

llcetlen of the paddy husk as fuel in producing electricity. All 

the machines foreseen for the different sections of Hie slant are 

•Vive* ey Inda»swdent electric motors. 

fits fee» lell It y calculation dees net take tette esceunt Ih» 

—A |jWg^ J»«-*»»--  a^i^^pjgm        -^^^*l^***l" tÉsatá)   ISM   YaW^^AA^aMa^as a^âsâJadl asAdsal  «Mask Vf ffw pisfwfjr wp»V|  ••••wwtvMT'ftitj trivi wv ? fisifiwiv viti Mjbv wm 
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util lied for ino iwinte rloe trad», white swoon srs provide In 

many ceees s innnri type or esoj io ftw emierwif minera »rom 

wnom «iey buy ins product lo oe 

e» •• • «^¡«jPbBjjnoj^ejjojjejujos^mojjk 

Ifl HIS OSOS Of mOOnsnlCOl milling),  PSTOOlinel and MMVM^pwiMflI 

Oats noi represent en Important problemi In fact, rie« mlltlno. It a 

well-known Industry In in» country, and experienced personnel end 

menegs mont «toff oro readily available. In the cos« of ell extrac- 

tion from bran, flvo plant« hove already been eetebl Idled In the 

country; tttese pianto are operai Ino with a locally-trained menege- 

mont and personnel.    The K-M procooe does ropreoent a completely 

now technology, call In« for knowledge and aklll In the fields of bet* 

«Mil Ine and all antra«« Ion, 

In order to utilisa local mtnspsmmt and) personnel, a «ood end 

Intensive training muet be conducted during the first years of 

tlon of iht Mem by the only manufacturer and I »cernee en lot mg 

In ilio world,   Slues His X-M prscsss milling plant has to be 

•oidsr HuemiO- the if twbm af laeal tMr«*wwMl aw*^ 

«o «to ouofsot «v s spoetai ctauoo se tots iiosnamg 

St 
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TfW pTlPP flV pePPy PPPMM«el Per PJIP •«•IIPPHC €•! GUI «t I«!»» M 

IMI PMePJMf Ity etlMPy PJel » Hi M) P)PT Mftf NN PPPP IlkCfl «e IPJP 

prie» «I p»o« eueHty peelEy <Pllv«roë In bulli I« In» •»*••- 

II». 

•Ine« n» bbj mint »re et pr«Poni In epiretHWt In in« 

•ne in» output «f Ut» miti» eon«l«or»d to v«ry Mfjto, tn« 

Ibjnel «Npone« «f tronopf t might b» tefc«n Into MMUWAiltn In com- 

pare tan wltn Ih» «K loi In* medium-« <««P) «nd «mali mill«.  PVU,«« of 

«tiH« head) rie« and whit« broken rlc» npvo to b« teken tar produci» 

In Hw loos« etet«, tine« th« cost «f in* beg or »oocUl pecfrepe no« 

If net provMed) by Ih« buyer. 

Tne price« «f Nie row brim fcJB $ ItJI per * T. ) eatf 

•M (Ut $ m. M p«r M. T. ) or« ttoo evoree» or Ico« on Hw 

•üjrliU «4 Hw limb of tn» pyrvey In Tnpltend,  Pile« br«n In poriku- 

lee* bj euJbject bi ejreet verleiten« In prl«« In Hi« •Werem ejenwei «f 

•.•.? 

am   jPjBJMaflbi   ^OJOA^ ejjf VBIPV A*AfkA ftayjbjb ¿«JE ÉBBBBAÉBW   fflefeafëtti ÉÉlBBÌ Vf   VvWVoPrJPff    VVTJPJP*   »Jpr»    ^P^OT* TèJP^PPF   %^Pr»W   W«   p^S^VPJRjr    ^PWWw*/*   »W*^pT 

V«lpP«M vftf i*»*»i«WFPW I» »Up, ^"«W MH«v« 

HI TM» prie» el e*r»ve# freni m» »we» ef In» irte«» «I 

|PJlWN*l|^{|»lPVn 



Ttw r »w In lug M| of Wis «eddy will be acquired during the 

Pest' «w Pi 

Tis» storage capacity for clean rice and by-products hat 

•sen calculai««! for al least 4S days of production (rice • broken« 

• brani, bear log It In mind that lha milled rica has io be for (he 

moat part exported, and (hot the defatted bran can be kept easily 

far a Iona period of lima waiting for the best «elling price« on the 

market.   By Increasing (he height of the stack of baga an addi- 

tional storage capacity may bo obtained In the seml-godowns. 

Other specifIcatlos tegardlng the processing machinery and 

«II extraction plants, power stations etc. are given below. In Ap- 

pendix     VI   »Spécifications of machines!. 

{ continued}   The values quoted here for poddy rice should bo taken 

M those pu Id by the miller« to the middlemen.   The real prices paid 

I« the producer vary, depending not only on factors of quality but 

•Iso on the obligations contracted by the producers towards the middle- 

man.  Al present the marketing situation is ouch that the rice farmer 

cannot afford) to do without the middleman, who acts of? money-lender, 

purchasing the necessary Inputs for product Ion, and takes the place of 

Iradaanian anal transportation company; ho often owns land , which he 

rent« lo Ih« farmer, and mills rie© fra« of charge, withholding by-produc- 

•feet« as payment, m conttouence, the price paid lo the farmer for un- 

mttlad rice I« not only wall below the $ U. SO mantlonod above, bul I« 

«•«a lower than MM minimum prie« af $ M par Ion ejuuranteed by Mia 

Should Mis various service« hitherto rondar od by Mia 

be «arriad sut by cooperativas with Mia as«I«tane« of tara« 

•MM«, she real prisa paid lo the far mar would make til« production 

a^L^áli^Ahla  aáWakOK   ta.   las.   fc^aeasasaj Pf^ffMoVfV IHOWt   M  !» ffePJPJfi 
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CHAPTER    I 

INTWOOUCTION 



ComoarHon botweon conventional «H X«M plant»! with refer- 

pf ce to Thai I and  01 

njctvwy from IM «s. of poddy In the two plant». 

Product               Conventional 
Mill ins Yield in Kg 

K-M Process 
Milting Yield in Kg 

% difference 
In comparison 

with conventional 
milling process 

«mil« Head rice M •1.S • e. 5 

White Broken rice   . JJL -JJL JJ 
Total edible product M TO.» • I.» 

Raw Bran M * -<*.l 

Defatted Bran • ».» 

Crude oil t ••* • 1.4 

Husk and loaaea a»»alaVflLeae> • 1.1 

Total recovery 

M St.l 

••§.• H%9 

111 The above figure» for »he conventional mill Ina process have been 

token from mil ling leale carried out during MM by Mr. A. C, Hu y s mans, 

P.A.O. agricultural and eroe««sing engineer (see Table •*). 

Theee tost« were conducted In a rice mill situated near Bangkok, equi* 

god with typical ilandard processin« machinery. 

Figurée fer the Me* ?»re*ess aro derived fro*» the commercial e- 

poratlon ef »he Riviene pian« at Abbelvllle, Leuialana, «luring the 

Aa«u-fl«i.^aD t^^^   i& M^KIJ^ tÀ aaa ^M «f ^^^as» Mprn ~aNpiw**e^pr issf| m en•n i ^ ^eo ^w^ v» ^^^^^ 



CONVENTIONAL.  PROCESS X-M PROCESS 

Bran IP.o.noval 
(Ory Bulling) 

Polish 
Rie« 

Fieli* Rice 
defining 

Rouph 
Rice 

prar\ Fiemovo 
j(Exlr :cl¡on) 
'   Miliino 

Brown. 
Rice 

Pol i»he§   > 
Rie« 

•flwfwji •„."1    " i Ji im..« 
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*•   FEASIBILITY ANAt YSIS ; ECONOMIC APPRAlf,AL 

Throughout the drawing up of this Report,   economic evalu- 

ations have been made ; >id sot out.    Economic évoluât Ioni; wc'-e 

Ut ed to select the various possible layouts,  slz< u ;¡r,d locution'-, for 

the processing mili find Ihn c!  velopt¡nTn < í infrastructures urn' 

alternative sources of power. 

After examining all th:   fens Ibi o icchwical altcrr^t'vr'S and 

having chosen the most suitable,   it only r ••Mains to ev;.,lu<.tr,  ar...' 

IhuE to compare,   the selected r ice--\ roc<"••• • <"• \ug metho'1:^. 

9» 

f, 1      Economic prices 

For the sake of simplicity , economic or nhadov, prices 

were hot used in the economic evaluation. The e c-m e prices em- 

ployed In the analysis of the op .TUting recultt and of tiu financial 

aspects were utilized. In general this would not appear strictly 

admissible because of the differences which nmy be encountered 

between economic prices and market prices, and which may huid 

le over- or under-estlmatlnp the various costs and benefits. 

Nevertheless,  In the specific case of the preacni study, 

•Hi« simplification Is considered acceptable, because the market 

priées were, m fact, already adjusted to exclue« Import duties 

•tie ether ralevant Indirect taxes (a. «. fuel oil) «nd some te re- 

tteci estimated relative variations with respect le the general 

•Jot»;   Appendix VI contins relèvent and supporting dale te lW« 
Chapter. 
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level of price»,   Unit prices adopted In thi economic rate of return 

«elculdtlons aro iitwwn In Table IJ   0)* 

The jnvci- p   ,!_tl..f-oet^ tnken Into cr count Tn tlio economic   ",'alua~ 

lloii are {   con   tructlun matt rials,  niah'nery  mv' c ;nl pt. • .vil (2)t  workr; 

cqii|¡ i.h-nt,  eon.' . irrkjlo stores (r,|jcip.> | .¿rts),   eti^Iü^viny ovcri, earls 

•nd civtitlnü'Mcii r K.¡r omu s ¡   -is and nit .cnk<jl¿-,tkni..    AM  inu    'a.aPs 

nocf.-.tii y for tin   Implen . aiution of the plant-    <i:     consíd; r¡.   i,  and ci >• 

píete i ovt.T.if)'   k""» also gl\ •, n to curre,': c<.¿ts  (i.e.  op.rvii  ¡a ¿ i i -•.. i main- 

l«l.;:xe  COSts)  (:T,,    Ï  ,.bk>  O, 

0)   The cash (low t ¿ibi o s (17,   tt and  li.) üv.ike It pò • sible io calculate 

the lowo.4 price at which white- rk     ind bruk< ¡, rice may be sold. 

This corroaponk   to the total proli! In a stüNILed yea.   divided by 

the quantity of rice produced (<*. <J.  Table   14) for Alternative I: 

»*^,.       , US $ 5,(.¡7 600   -   309,200 ,M „ 
White rice :     M—      «V „«i""I   •   lei. OC    I0G, Oí". 12,200   tony. 

Broken rlc< :   ^       "" .» .TiT,                 "   17.27   58, .Su S2,2CO t<ms» 

Al tornai I ve H   -   White rice; $ íO. 64;   Broken rlcaj $  10,22 

Alternative III -   White rice: $ W. 81;   Broken rlcet $  10,10 

The hljaVat price «4 which paddy could be purchased In oritur fer 

A4 lernet I ve s |, ft «uri IM I« »reek avtn.l, e, not metí« a profit or 

loes, let 

Alternative | t  MÍ I t'^ijgf  + Malff   « n^ej ¿ 
99tevv torn 

Alternative II i - ftf.lt $ 

AI lernet I ve lilt - •§,•? $ 

(•I Far altamul I ve IM, the amount ««ved en the «eat af Mia mechanical 

(continued o vor leaf) 
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The current costs correspond to tho bum of »raw material Input», 

«operation and maintenance» (Including salaries),  »petrol and water» 

and »overheads and contingencies», which are shown In Tables B, 9,   10, 

II, 14 and  IS, 

Finally,  It Is Important to note that depreciation charges have not 

been taken  into account when calculating the rate of return of the vari- 

ous alternatives.    Depreciation charges are in any CM:.- accounting 

Items, and  their omission emphases more clearly tho r.olure of the- 

rate of return as an Interest rate with which capital  recovery occurs. 

The net benefit-   from rlct processing included  ¡n tho évaluait, 

derive from the increane in the paddy pre- essi, ,j output a ,1 rrora h,    in- 

comes of the^e by-produ   it,,  ail   r deduction or the con e -pondin« opera- 

Ili i(j and maint'-nance costs. 

1* ^*   i2iiÌJr.."_cÌ. return 

The rate of return (on ¿lie \t-\ e&tments) ha -, boon calculated on the 

Stream of total net benefit-.- which derive from the dîih- ..-nt operations, 

after deduction of current costs und of the stream of investment costs. 

The rale of return corresponds to the discount rate which equali- 

se • the presan! value o   the two streams.    A<; already stated, the refer- 

ence year for calculation Is the beginning of the construction period of 

** mills.     This Is to avoid the use of two different Interest rates, namely 

Ins interest rute to apply to Investment costs during the construction 

period and Ih« on« represented by Ine rite of return. 

The period analysed la Miai of In« construction of the ml Ma (two 

ireerai plu» their economic lifetime, fer • total el M yearn, «hlch h«G 

Been calculated on the basis of the    Individua anrege lifetimes of the 

continued, poi I shin« t**u logent need»«* for Altern«! Iva I I.e.  Il conca 
•lus elevators mtf conveyor•, Hi effeel by tha cost of the bolt convey. 
eft re<|ulred to Irene port IN shelled rice frosn live« will to the X-M 
plani and the ptolKht** rlee back to thr «nil!. 
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Various fixed asseta (sec Table 6),   Considering the period to which 

the unalysls refers and bearing In mind the short economic life of 

certain fixed renewable ¿ir.sets,  the stream of investment costs In- 

cludes the replacement of such assets. 

The residual economic value of fixée! .-.s-scts still standing be ,/ond 

year 35 is considered as a torminal value ( I ). 

Table 6 gives the Uve  aeries oí the ¡nvc-si¡v,oi. i   sjst:.  and iho  tov.l 

net benefits,  for calculating the rote  «    return.     T Voles 7 -   I? also 

chow basis, s sn used ¡er the calf ul;.: suis. 

The restii ts of the economi«'   ^valuations usiij the prhsipV of 

Discounted Cs   !-. Flow rate of return on the s,. -s    :   Iino.uJ,   for  lh<- 

throe alti ¡'native- modern rice pes- is-sin«; mill..,   ¿s t.  set u>    helon: 

Alternatives tntcrrsl 
f^ote ot ! -i« '    -n 

(*) 

Alternative I :   modern,  fully niechcmlcnl 

mill ». * 

Alternative H: modarn, m«ch«nlcal mill Inte- 
gidted vsith a bruti oll extrac- 
tion plant S3, 6 

Alternative Iti:    solvent extraction milling (H«*U, 
which extracte the bran oil In 
pollBhing the rie« S*, t 

ti)  The tarali nal valu« la ahowo at Ih« toottowi of TaM# 6 and la #ven 
toy Uta »um of the Inveelment portion which has an average life e*- 
ceaélntf *• yeara.   In the fate of ratum calculatlcnc this appears 
M a "net benefit",   The "actual salvata valu»'1 ter non-pro Joe t 
uta« al ih« a«ii of their «••ful Ufa has not been considered; ahi a 
valus la llkoly to be very «mall and, aa la fi ¿«tuentty done, has 
keen disregarded.   The value of tha wrap la ueuatly too small la 
•Mita II worth «whit o dl amant 11 n<j In* soulemaoU 

•I 

l 
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Tha datii given In the above table show that the rate of roturn on 

HK: capital Invebtod Is over   23% for thu first two altornutiveí; ori'4 

nearly 27% for the X-M pr oceüsii ,<j milt; a rather   favojrabh   i\-!c,   in- 

#lculli).   that the estábil;;liiiv..nt of a triodrr-it, o, ;hru  ••< cap.icily rice- 

processing ml 11 which us      up-to-date method:   o.  procession paddy 

and its by-produc ts is en economically feasible venture. 

1 

\ 
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1.1,   In response to a request from the Government of Thailand, 

the UNIDO agreed to provide the Government with a technical- 

economic feasibility study for the establishment of a modern 

rice processing mill 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 mill. 

Subsequently, with Contract N- 70/23 dated 21 July 1»70, 

the UNIDO appointed INDUSTRIALCONSULT to implement the 

study requested. 

The aim of the study was to obtain: 

1)       a complete detailed technical and economic feasibility study 

for the establishment, in Thailand, of a modern, economically 

viable, optimum capacity rice processing mill, using locally 

frown paddy rice.   The mill should be modem in design and 

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

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

b) minimizing the amount of broken rice, 

e) extracting the protein-rich rice bran, which Is suitable for 

human consumption, 

«0 extracting rice bran oil, which Is unsaturated oil, 

e) extracting rie« wax for the chemical Industry. 
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Tnbjl.cfl rtgff rçnuiromnnt:-, nr-.ñ  tota 1 yonrly-  finlnrlca   t 

!u 

<-'- — ---•——   ,„l             , 

Proi i ye-.n- 3 orr.ï-rds Year 1 Yfi"- ;    2 

rjijl "•. i']i Potai 
r-M-, bhly 

"'¡.'oí,; "£ 

: "••• "l.y To-!;;-! 
"o'-'-ï.niy 

'Ob' ". 
"pf. •,' ;'._•- 

••• ' vi\i :.  ,;:,::3 N'J. (¡ìiTtf) only :ri os 

0<r- ;0 
Ny. (í:¡ /') Iï y, b r: /) 

V i.or i'    e 16 F.Q., 7.r0 IZ V.;   "I° 

—  n i ce  ;':r."'M:'!,-2 
t. pe e ir liete 6 75 5,400 .3 ?,'-C'-' 

- Assin i..;; ; i. rice 
f-rad         rrr-cial j ?< .•.- 6 50 3,^n ~\ .1 . ' ' 

--   ib ¡ii'1;   r.'-., ii.''.rs 2 '?r « Vb- .i. 

-   0p;v" .l'i.':' , 4 50 ?,••;.';-> 3 , ?r ' 

-   't. e b'": u r e i ;3 13 35 7,56o ( '. 
.3 > 

,':.    íbice  ibJPijV" 10 L.500 7 i-,   •< r,. 

-     1:".'. '.   >:!    '.reer 1 lro 1,200 1 1 , ,V' 

-   bbi.ft  ai'  "i.ivjor•> 3 75 2,700 2 
1-   Oper.  ''CG 6 5 o 3,-00 ,1 

3*   H?X.^Al..f""' 'lùSDl á it.':^ /; vr. 

- Boiler o per;, torn 3 75 2,700 2 1, •••••• 

-   Anî'iHt.").;,  boiler 

Opor,   ',0..';J 3 50 V'oo 2 l.?r:- 

ft   eli: l'iìhch 21 lpj.f)20 1^ ~,    * 'r; 

«  labourers 26 35 10,C<20 13 5,ifo 

5.  ¿¿ajo^cv^oa a 0iü4£ I *J .'17: 
-  Acsintri^t plant 

enrinoiiv i 85 1,020 1 1,020 

»  Welders a 75 1,800 1 9C0 

- Black ani th 2 75 l,fiOO 1 i)f-0 

» Bloc trie inn a 75 1,800 1 neo 
• Workman 6 35 2,520 3 1,260 

S«  I!»lW;cmont I 3,649 * 3.600 6 6A4 30 

» Honnc«noni X 175 2,100 I 2,100 1 2,100 

» Toohnloal 
ouporvioor 1 125 1,500 I 1,500 1 1,500 

- ^aployee« 7 60 5,040 - - 4 2, b'O 

?• firiirs. k 4Q hSl*P. 1 2.60 4 1 » 'T?:"} 

TOTA1 
iWLiiacrrT" 

104 
•*•» 

63,180 
acta—Mssss 

4 4,560 55 37,1^0 

1 
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Tabic  ?,   - ntaff require • cut.-. ^'^V^.V.'l 7f^vV.?^'vVlnc.!..^l\,:r\-"iyY/!. T'i 

Staff requirements i-.t J"ull c uiulty of tîip mill   (ol^rtii^ i'rcn ye r   / 

r 

'Ori:! 

— Sv.-'e.f:Ulo- üe¡! '-   (..ni v\rr!i 
! gre.   '' ;.'i ' ) 

-. ohi.  !"   o  ' -.vl-o::-.. 
— Juni   !'  so:'' •   o_o- 
«• Ho.'    . r e'II'ì'J l.or¡:; 

:    - V/OïY,./..'./ 

— . .leo trirrlan 

:   - V/oi'lT-i-a; 

Oi*ri_on ,^.;j£nL:J. 

laboral;o-7 Sff^,lo^-Sil 

Sub-total 

Pittai I-'ochauioal 
Willing Btaff requirement» 
{ìXB tor Alt. IX) 

fo1;-'l 
i   nui." .J' 

''ì 

V 

10 
3 
l 

1 
1 
1 

¿ 

1 

Uà 

m 

LììI Ir-. •>-!'':• 

<"•-•      ) 

! *r        ! 

i:.'-;. 
7!> 

35 

75 
75 
35 

§9 

Jfìo 

1. 

4i-0 

JL~ 
131 

sou 
9C(' 
/!'-'C 

*•» • • ;.'..' 

1,/eo 

äi^C 

fili• 

85,í e'O 
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Staff requirements full oaj'uelty  of t-».«  will   (fron ye;;r   !   cvvavOr) 

f^,'-F 

-  3iuv' ri': 

1   -oc 

;rt   (i 
TÓ •• 

0] 

- ,; i.-   :, or t. 
- v     il('T   ' 

o nr 

i, o. •," 

•vi'«". 

C1";; 

- jJlectr^:-'1 

- ' .cc'l.:.'''.'ìic 
- Workiv'ii 

( ì • i 'l'i ce  ] IMP lo; •H-.ìì 

all')-total 

Plus   t  *'ccv'¡'.nioal 
I'll 1 Ina ß t a j ' í ' r« q ui re me n t a 
(ao  for AVI?, l) 

TOTAL aft---  •** 

"'Ol: 1 

it! ri1 «J' 

.1 

.1° 

1 

1 
1 
1 
1 

l 

AI 

ir.4 

131 

o'4'ily 
n"! .••ry 

(I'      ) 

On^T'V 

7r- 
.'ili 

7 5 
75 
35 

7 • ¿  r 

'\ ^ 
o oo 

83,440 
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1 
Sabio 11  - Other proof-Bring cot,to of the throe altaran.:'voo 

Dr; M. 

/It- 

Uon 

.
;
.YO I 

Q-raÁ) by in 
r    !,   lie tone 

- £p- '"-?:J ti?: (I r¡ri.ivw; en citi, ce 

- Furl f0.1 *. 
2 pic   °>? ;••.: 

2  <:. i-.-; 

.A  ! 

cr C)  for  :.-*• 

riv , 0 : > 

•l-V."1     ( •'L(:..** -i. 

for 
O   , ' 

p..,-. 
tic? 
Ilv. ••••<. eh?. Il'"t. ,11 i ' 

i       pioc'^   jing C(jí3tf.i   (Ali,   T) 

Alt. ''•''•  .i. 

• Pv~l   . .-..nkor C) for etcì ?n 
plora- ; ¡ion i 

- Fvfil   (Li¿;bt D.íot:ííl O:'?) 
ícr cli-oírioi^y prc^u^icA 

• Sc¡vv'íj?ifc   lOBL, •''•;?; ', 

- I/^V^AL pet.r;.\.L<tVii gao 
• Operating Rv.^liea 
• P3U:.Jí naintonanc« cf fokü- \ 

ti or/.1 •achittftrjr 
• Pluat^cchaniûal ailling 

proeeaatn« ocsto (Alt. I) 

• • » 

• • • 

I,'.''- 

i4 <: 
90 

1/00 

550 
$67 

• * • 

• • • 

• »• 

Input of raw material (pad&jr)!     90,000 

Tot.'il in U:'  í*   Í 

(1)   At «i avcragt *rio« «f m t 12.50/MT 

Errico 

(.0,000 
100 

1,P00 
eoo 

r ~ - ' • ' 

29,-',00 

:J . 000 

n,3:;o 

63,TOO 

13,GOO 

56,700 
1,000 
5,000 

12,000 

62,100 

8.623*000    (1) 



r 1 :; I)i:NTKlA ) .< 'oK'suj/r 
1 

Oablc   12-  ] or;;Oil,y   1 .<•• :
,<M rir.t rjecor,: orv :''or   MP'V¡V   nr; .<•; cre- 

ino-¡"b  nifi    '"rO, 0.;/  vvor' íP     cnM:i.;,;il   rcriní rn: e 
l'or ;,   .sz tíO.:i' i ;,';¡¡  yoí.r   ("nr  V.1" •ruc 

.oïiihM 

ij uriti. r,v 

/.y--i.i. 

l'roourr ;. 
r>CÍ.'.C:f'in'i 

, (O.'i:.   oí" 

i :c( i-1!.! ••. ; u J: or 
, , I." il'O"•'• ' '   ' .ii'í: d'i' 
°';y;>v,'„ (i:..; .;••) 

¿n !v 

Ai:, .^'t 

E vtr^< - 

Ce ;.-:i.   r 

Kovf :¡/cr 

]u;c>-;'l)cr 

*5 a;"i>;.:.ry 

YO, ri;-   toi. ?'.•.") 

18,000 

18,000 

ía,ooo 

18, o, o 

4, ÜOO 

4,!'» 00 

• 4,Í)C0 

'i!, ().'•() 

1,1^,000 

3L,:]^!i,C00 

1,12;.- ,000 

:i, KO-fooo 

2b.i.,;-:;, o 

ooi ,27o 

20"! ,f"jO 

('••00 

l'on 1,0' 

9 

1 

1 

1 

1 

1 

ÍJ n tf¡r'(-í» 

d ••'.'/) 
;(>£.:.)  

:I..IG,I¿G 

:i'jo o' o-'o 

13,'100 

:L3,:I20 

3,0'', 

3,í}"0 

a- 

(U.O,/. 

770,o 

5!;0,0'0'0 

!^0,ClM 

«jt;0,0''0 

Ó 7.0^ O 00 

Toto:     VOe   to';al   p.t'  t  f;   intovn; on 'O"  C'rabiil  ; > t ^ c:i ;pr ,.;or?   "or tV' 
fií;Oiliz<id  yc:,r CO/IPO: :-:   ("or     -,<•',..   T)  oO:   / 0.72,'', O    . ov   [•• '•• 
píHitly   ;0nr / .1   , ).!o  7 o:: ol  i;r PO   J'0-ííü..  i\0,\ ^r!:     ->r   pr-ci r:- 
nflirt   o"   otnf.r    roe«'' ni'   :  M'KQI-:L?'¡1 :"•.,   r.,-.   e-   ;:o,   rf'i.-- .1 f   ot'ifr-' 
mut.-; rj;.'! a,   thuo /.ivirr; n ye;¡rly    o7al oí / ?, 0,0*"'';. 
For Alt.   II,   t^.o  total u -oiuite   to ;/ OxT/lÇ V/ 272,3 ? O + 17,'" 
tUicíMor Alt.   Ill  to SÜij.OO^ (212t3'>o'4~2i^r<0). 

>"•) 
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1 

batolo  13- Ïnco'-Q from proooet.'ing 

Dcsor::n~-l.lon 

Alto.. '.   ','.-.(• I 

Quantity 

cxfrr; a ti on 

YMt    ': :::,d rice    !    93.0 
White   ¡ -.•••o.-.cn r:h;,'    11.0 

| ïl;w; 1. ••' ;•. 
i Dof!.••'-.:".   bran 
! C.VU-:-.  oil 
i Hun1    ; ••'!  IOCTJC... 

ïo-i 

AI 

:, -:.cov:j.'.v 

TT 

10.0 

21.0 

i o :>. o 

9 o;.o -,:i ri co     j 
.¡":-ci  rico'    31.0 : \ïhit<- 

! ïir...-    •:-. j 
1 Dei';..i : " ;   'br:m |      6.0 
¡ Crm>;   v:'.l j      lt5 
I ïav± -¿:>ì los.':.c: !   2II.9 

ïotnl   .¡•.••covfi..'y !, ICo.O 

Alte v* IV 

White   •;••: ¿ rkv     ' 62.5 
' ï/hiic   l,yo*.:ci! ri o o ; B.3 

Raw ï-..T:n                   j 
Deí'fViU 0  bran        J 6.8 
Oruûo  cil                I 1.4 
HUF4" t.vai lo»aea 

fetal reeovory 

21.0 

100,0 

IT.   Tono 

52,200 
9,9o,> 
9,ooo 

18/00 

c<;.o'"-o 

9/oo 

.7,200 (i-.) 
l,3'"o(b) 

19,300 

<"•;('") 00O 

56,250 
7,470 

6,120 
i,;»6o 

16,900 

Valuó in US  3 
i  

Unit  prie o ;      Te í-:'.l 

108,00 
liö.'jo 
29,1:, 

ico , co 
.59,50 

29,15 
275,00 

ionfoo 
50,50 

29,15 
275,00 

5,637/-, 
579. 
262, 

u, •   / 

,   -'i '-. / 

I      57"- 

20 " 
371 

6,'/ 

6,070,000   ; 
437,000   ; 

i 
i7ôk/;oo ! 

3<6,:;00   ; 

1 Muí?** 

(*) j)oratted tarant 80* ©f 9,000 !'.*• «f r«w bran 
(te) Cruci« 4«v;ax0d ©ili 15/' of 9,000 lï.î.  ©f re«r terftft 

tfct^.   The following npaarrntiono have bean nade f©r the worJcinp cap;', 
ttty in the ftvnX four   yearot 
Alternativ© X - yoar ltOt year 2i30,'|  yoa? 3t50-'t  year 4tl00,; 
Alto r nati ve II- yo nr líOj jenr 2t30;'|  ¡yeor 3:50.1   year 4ilCC;, 
Altor-i-»n.tiv«ïir.-year 3 tO; yoar 2t40ï't  year 3U)0/'?  yop.r 4tUXv 
(Cruf'n  oil»     Alt.   TI  - ,vet<r 3»2o. ;   y«»i' 4t5<>,'t   yei.r '.ítloo _ 

Alt. III - yeur 2:1-0, 1  yonr ;u00 t   tV«nr 1:100,   ) 
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1 

Thl .I 0     17     -   G  -.IS.     H'.'IfJW     (ill    t);OV.. 

Al tcrn.it i ve I 

oí .m 

• i er u.s. />) 

Vi ;.:'   3 to  y. 
13 

4   Li- 

-   i,../ 

<~-.      i 

lfr>. 3 

•';. 1 

o i 

,. c 

IV 

:> S ', 

j 0;'. C IT 

- lu 

«   I • ) 

- I:, 
in 

- /:'.' 

- C:.. 

i ,¿,\->.0 ¡   1,::.-Y.V. 

.;'i,   (.>:. 

"i • J 

(1) 

ur'ti un 

0.6 

so, 5 

11.5.0 

ó':''.'i 

l'i O.C 

.'-> 1 .0 

rit.3,.0 

li -, « -.-.L'. •• 

(1) 

(2) 

Irit'ir;:.:t   of  8>>  on   í-UI.^íIíOIT. '   credit   for   tin-,   thr .'io-yea.»'  perio: 
of  ¡.;ract 

0;.<lcul..-''.t'-.-i   ;.,8 70/  of   a  total   investnent  of 1 >7!)0 ,900 / plus 
25C|100 f>   of  interact  on  the 6,'c  interest locai. 
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table 18 - Cash Flow î Altern- t:'ve II 
(in ihouMfi'-drj of Vii ¿>) 

Description 

C ,      :b 

X'-i   'i<: 

IntersHì cm 
3..    .I       (1) 

lì. tercet or 
v..;.rking CP.J • 
it:-:.l 

Year I 

3 f 9 71;. " 

<J:K, 

301.0 

-4. 7 

; 1,263.4 

11.6 

j 0.6 

Aror'àsation (i) 

Co:.'.h surplus - 

Year 

1,517.4 

172.9 

1,435.3 

81.5 

116.0 

56.C 

Í 
Yer.r 3     I  Ye-.tr 4 

?       s   3,0 

715.4 

2 h9. 3 

11'.1 

¿.:.r:'"-/¿ 

'Ko. 0 

167.4 

174.0 

"Cui 

6,   . 3 

159.ö 

Vi"7. 3 

280.0 

3.7.7*5- 

123.7 

Pron ,"iia.ï 
5 to ^co.r 

C'O",    o 

7^.1 

290.0 

3.77-6. 

P6C.3 

/• 

159.3       i   VJí.
Q 

9 ".<?       i   9'."'   '• 

2 9:. 0 

i   637.' 

Note It Interest ©f C^ on suppliers* credit for the three-year peried of 
grace, 

Njnía 2 s Calculated as 70$ of a total investment of 2,273.300 $ plus 
260,500 i> of interest òn the 8# interest loan* 
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Alternativ-  III 
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Yc:   '  3. fi- '•"'<  y 
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i'!- 

Orr    ',' 

IM» 

j    ...,)•', 

t- ,    • . . 

-.(;)      ¿b.7 Ct  \. t ' : 

1J:.'     G.VO 

{,:) 

0.!>        1-1 5.0        ¿7?»î' ,¿ ;   ( ( 

S') •'!    M, ¿,"..,, |   '-   V o   - 

i:: ; ':" -. ;.: ù   ol   iv    (.«a   •" Jj ].., u. :r ;'••. : ;,   .<.. o r 

33-1,400  /Í   OJ."     n'o.-'i'^.L'l   0);   V'•..•;  8>S   ini.:v.^:t   lo:-. 
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A^FENDOsES 

I      RICE PROOUCTION IN THAILAND 

M      THE MARK AT OF WHOLE GRAIN AND BROKEN RICE 
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' / 
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V MODERN RICE PROCESSING METHODS 
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THE MILLINO PLANT 
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APPENDIX    l 

MICE  PRODUCTION   IN  THAILAND 



INDUSTRIA L.CON.SU.LT 

'•     CENTRAL DATA 

Area of Thailand   « 514 000 eq. m, 

Î^NnjJSED   ( 19G8) % LAND USED 
Foresi hind 
Farm holding land ' ¿4.5 
Swamp land 0 g 
Unclassified 

53.2 
24.5 
0.6 

21.7 

TOTAL AURA USED 100.00 

WMCKIWGEOFJWÌ^OI FARM UOLIMNCï ( 19Ö8) 
Paddy land 51.4% 
Tree crops 13.2% 
Upland crops 17.3% 
Wood land 8.6% 
Others 9.5% 

I •- 1 1 

L. 
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2.   LABOUR FORCE BY SECTOR 

I - 2 

Agriculture, forestry .hunting and 
fishing 
Mining 
Manufacturing 
Construction 

Total in million 

19G1 19GG 

83.1% 79. 9% 
0.2% 0.3% 
8.6% 4.7% 
0.6% 0. 7% 

12.450 14.550 

1971 Ebt 

75.0% 
0. 3% 
5.9% 
1.0% 

16.ÏC0 

TOPULATION 

Year Whole country 
million  • 

Density 

1660 26.4 51.4 
1 27.2 52.9 
2 28.0 54.5 
S 
4 
5 

28.9 
29.8 
80.7 

66.4 
68.4 
60.3 

Rate of growth 
population               Aver. 60-06 = ?.2 

6 
7 

Est     8 

81.7 
82.7 
83.7 

62.2 
64.2 
66.0 

Estimated rate of 
growth population 67-71 «3.3' 

"       9 84.8 68.0 it               it 71-70 «3.0 
..      7, 89.2 76.3 

ti               H 76-81 »2.8' 

"      76 48.1 87.7 

* "      61 61.2 99.6 
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1 
I - 3 

I 

I.    introduction 

I, 1.   The Thai economy is lo a largo extent dependent on agricultu- 

re ond, more specifically, on rice cultivation; in fact the gross in- 

corno In respect of agriculture is equal to approximately one-third 

*•   of the national Income,  although it Is gradually diminishing In per- 

centage terms, over the years (Table 2). 

The surface area turned over to agriculture, amounts to about 

25 » of the total area of the country; that ulillsed for rice cultiva- 

tion is 51  % of the country's agrarian surface area, . 

The population engaged In agriculture, fishing and hunting 

amounts lo about 00% of the national total of active labour forces 

(Table 3 ). 

The sum-total of the Thai population, as at the latest census 

• carried out in 1967, Is 32,700,000 inhabitants.    The annual Increa- 

se of the population from 1960 to 1967 was at the rale of 3.23% per 

annum.   The forecast increase in population by 1975, at the above- 

mentioned fixed rate of Increase, gives a population of approxima- 

tely 42,000,000 (Tables 4-5   and Dla0ram I). 

The country Is divided Into four areas or regions: Central 

plain, North-Eastern, Northern, and Southern; of those, It is in 

the first region that rice cultivation is carried out most intensively; 

this region Is economically end administratively dependent on the 

capital of the country, Bangkok. 
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•*•' PERCENTAGE DISTRIPTÍTION OF GROSS DOMESTIC PRODUCT RY 

MAIN ACTIVITIES 

Agriculture 
Industry 
Other 1 

Net tuition»! product 
at factor cost o? 
National income (mill Ion $)   2, IIS 

National pro capile  $ 

• 

Î96C " 1061 1964 

33% 
10% 
48% 

3,141 

119.04 

19G5 1967 

30% ' 
16% 
45% 

I   2,IIS 

106.66 

32% 
20% 
46% 

3, 398 

12a 92 

85% 
20% 
45% 

4,039 

146. 25 

31% 
21% 
48% 

4,321 

154.41 

10C0 1063       19CC \       1967 , 1968 Est, 1969 Est» 

Agriculture 
Manufacturing 
Other 

38.9% 36.4% 35.1% 30.6% 28.5% 
10.5% 11.4% 12.0% 13.1% 13.0% 
60.6%     52.4%      56.9%     56.3%     58.5% 

National income (million $)   2,445        2,940     4,040      4,320     N.A. 

Pro capiti; $ 102.80     115.00      146.2      154.4        N.A. 

27.7% 
13.4% 
58.9% 

N.A. 

N.A. 

ANNUAL  GROWTH RATES OF NATIONAL INCOME 

, 

1001 1064 1965 1066 1967 
, % * f V * 

Gross national product ».5 1.0 io. a 18.1 9.1 
Gross domestic product 1.4 1.0 10.1 19.1 9.0 
National incorna 6.0 6.8 8.2 18.9 1.0 
Pro capite GNP 1.0 •3.5 6.6 15.2 5.6 
Consumption expediture 1.4 5.9 1.1 10.6 12.9 
Gross fixed capital • 

formation 13.1 •     1S.2 13.1 SO. 6 15.6 
Private 1.3 6.9 17.6 20.1 11.9 
Public 14.0 24.3 -2.5 19.9 23.1 



I - 5 

IAÌTAMA • VI. U»i<w M««ft«r»U. i4l> . -^ IÍÍ4W • «*!«•• • V» Cf.m«n», »     Sf 4Ï/0VÎO 



IN ] lOHTK IA1 .CONSULT 

5..POPULATION INCREASE 

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

1060    ' 26.04 . 51.4 

1    ;. 27.2 + 0.8 3.03 52.9 

! 28.0 + 0.8 2.94 - 0.O9 54.5 

3 28.9 + 0.9 3.21 + 0.27 56.4 

4 29.8 + 0.9 3.11 - 0.1O 58.4 

5 30.7 + 0.9 3.02 - 0.O9 60.3 

6 81.7 + 1.0 3.26 + 0.24 62.2 

7 32.7 + 1.0 3.15 - 0.11 64.2 

E stim. 8 33.8 + 1.1 3.23 + 0.O8 65.7 
•i      g 34.8 + 1.0 3.23 + 0.OO 67.9 

"     TO 35.9 + 1.2 3.23 + 0.0O 69.8 

"       1 37.1 + 1.1 3.23 + O.OO 72.1 
M       2 38.3 • 1.2 3.23 + 0.OO 74.5 

"       3 39.5 • 1.2 3.00 - 0.23 76.8 
M       4 40.7 + 1.2 3.00 • 0.23 79.1 

"       1 41.9 + 1.2 3.00 - 0.23 81.5 
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From the administrative point of view, Thailand is subdivided 

Into 71 provinces.    Thlrly-flve of these are in the Central plain, 

fifteen In the North-Eastern, seven in the Northern and fourteen in 

the Southern regions.   A further administrative and agricultural 

subdivision is the agricultural district, of which there are 15, 1.76 

In the whole country. 

I. 2.   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 rainfall, end to obtain a single crop per year. 

The lack of artificial Irrigation makes it difficult to work on any 

other basis. 

All the cultivation operations are carried out, almost exclu- 

sively manually or by animal-power; only 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 fall,  in 

June or July; transplanting takes place 18-25 days after the sowing 

of the nursery. (See Diagram I). 

The quantity of seed calculated for transplanting I hectare is 

IS-16 Kg, which is remarkably low. 

The seedlings are transplanted two or three together «I a dis- 

tance of 20-25 cm. 



i *.    Fjice Calendar of the Ccntr»! Plain Zone,   Thall • nd 

- 8 

M-ir. Apr.    M;y   June   July    Auo. Sept. Oct.   Nov.    Doc.    J n.    Feb. 
 1 1 1 1 1 r- n j ^ j r 

Rice Calendar 

.-'*'' *r_._, 

Rice Calendar (ordinary broadcasted rice) 

¿1 
Rice Calender (Floating broadcasted rice) 

Nursery Period Poddy Period 

:•!':• Tar 
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Approximately 60% 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 seeding, and In addition the 
f 

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

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

scale. 

In the central plain region »floating varieties" 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 them. 

Not enough attention It 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 field is then flooded, either 

by rain or by means of simple and primitive devices,  to raise water 

from canals. 

Normally no fertilisers 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 

Tables  § —, f    for Imports and consumption of fertilizer J 
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6. QUANTITY OF FERTILIZERS IMPORTED 

I - 10 

YEAR 
NITROGENOUS       PIIÒSPHATJC    POTASSIÇ     MÌXEDANP  N.IO.S.      TOTA^L 

Tons 

1955 14..2G6 

6 15,628 

1 22,777 

8 20,282 

0 23,670 

60 32,268 

1 33,239 

2 33,164 

S 46,730 

4 39,438 

5 35.698 

Tons Tons 

2,225 119 

1,375 3,042 

4,958 530 

3,895 418 

12,181 1,128 

8,460 942 

12 ,291 375 

21,329 1,004 

30,508 2,005 

38,451 782 

24.099 2,199 

Tons Ton 

3,981 20,591 

3,265 23,310 

11,626 39,801 

5,102 29,65)7 

10,786 47,765 

10,238 61,90f, 

8,865 54,770 

10,370 60,407 

18,134 97,377 

30,307 106,978 

29.288 91,5111 
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' ••   ffCÇOMHSNPfl^ V^lfeTjES Qf fllCE QtMf 

WOnTHERN 

I) Utwttg Yai S4 

I) Mmy Nawng ft M glutinous 

I) Kiew aampahtavtng 

4) ONU Pal It M 

Date  Hnrv. Average    Yield T/Ha 

Hov.      SO 1.1 

"10 S.S 

•w s« s 

M S. 8 

¡jOHTHEASTEHH 

I)    KM Torn Yal M 

t)    Mtcw Bftmp îhtawng 

1)    Own Pal 41 

4)    KKHO Dawk Mali    105 

I)    im Leuang 11 

noun It It l.t 
M N IS 1.5 
N M Si 1.9 

II 10 1.6 
It 88 1.8 

CKNTRAl, PLAIN 

I)   Oow rmmng M 

8)    jMLeuang U 

t|    Uttonf prntew M 

4)   INMmg nfthk If 

II 15 8.8 
II •8 8.T 

Dccemb. IS 8,8 

H 8.T 

80UTHKHN 

I)   LMMiiff It! 

8)    RMfPn-Yak 188 

FUUTWO   RICE 

1)   T»-P©w Oaew 161 

8)   Jvk Chu«y 15t 

8)   UfcMu«  Nnhng tit 

4)    PlNgGitew 84) 

I)   IMmf Cha-Lftwng fhrtlnoui 

Im.   8f 8.1 

*•».  It 8.8 

Docomb, 8. S.t 

t S.5 

It 4,8 

88 4.8 

Hw.  H 8.4 

Telili ftttmbcr of cultivated VAticteg :    St 
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c) resistance to pests, e. g, : 

1) yellow orange loaves; 

2) stem borer: pink, white or brown; 

9) gallmidge; 

4) bacterial leaf-blight; 

i) blast. 

The experimental production of the new varieties gives high 

yields: • to 6. 5 tons/hectare. 

The Extension Service of the Department of Agriculture is 

responsible for the commercial production of pure seed; approxima 

tely 20 tons of foundation seed are produced por year.    This seed 

Is then distributed to private farmers for further multiplication 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 

try's requirements; on the other hand te farmer tends 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: 

"dlazlnon" In granular form and BHC for the stem borer; "sevln" 

for the yellow orange leaves, distributed by hand-operated sprays; 

"malathlon-mlke" as an insecticide; "cerasan", which Is used to 

1 
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treat the seed against parasitic fungi.   Arsenic-based products are 

used es rat poison. 

;   Harvesting is generai I y carried out by hand from November to 

January, 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 stalk on 

the ground in the sun, this is reduced to 12-15%. 

Threshing machines are almost unknown.    Threshing Is usual- 

ly carried out by hand or by treading the paddy on the stalk on a 

threshing-floor with .water-buffaloesor by driving" rubburtyred tract- 

ors over it.    In the South, where rice is produced in small quanti- 

ties mainly for home consumption,  H is stored on the stalk and thresh, 

•d 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. 

The paddy Is stored In huts built of bamboo and clay or even In 

the home until the time of sale or consumption. 
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II .   furface orea covered bv rice cultivation end land »enure 

I      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 million. 

The average surface 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 averci seed- 

ed area of 3.46 hectares, and a production somewhere In tho re- 

gion of 5. 2 tons each. 

The cultivated surface area Is divided into a large number of 

•mail holdings. 

Tha total cultivated area In Thailand be I ween 1955 and 1966 

varied between S and 7. 5 million hectares. 

Without considering the figure for cultivated surface area .In 

196», which Is less rallable than those recorded In previous years, 

the average yearly Increase In cultivated area from 1*55 to 196« a- 

mounted to 0.93%.   For the period between 1961 and I960, this In- 

crease rises to 2.9%; while In the latest period, namely 1965-1969, 

the Increase in cultivated area was as high as 3. 09% (as Is Illustra- 

ted In Diagram III). 

In the medium lam», up to 1975, It Is predicted that the sood- 

ed area will increase at a constant yearly rate of 3.0%, as from 

1968; this leads us to forecast cultivated areas as follows: 
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1969 6,679 
1970 6,679 
1971 7,065 
1972 7,297 
1973 7,516 
1974 7,741 
1975 7,973 

Year       Production In million tons        Increase over previous year 

194, ooo 
20?, 000 
206, 900 
212,010 
219,000 
225, 000 
232, 001 

If we consider Tables 8 and   9 " '* clear that the area used 

for growing      maize and fibre plants Is increasing at a much faster 

rale than that of rice.    It may reasonably be deduced that the land 

reclaimed year by year, or put under new crops, will be utilised 

for dry crops, yielding a higher Income, rather than for rice. 

Rice crops each year undergo considerable damage, at times 

of vast proportions, caused mainly by: a) overflowing of the rivers 

during the rainy season; b) Insect parasites; c) fungus-type or viral 

diseases; d) drought; e) destruction by animals. '. 

The area of cultivation on which harvesting was rendered im- 

possible by damages to the crop averaged 6.5% between 1955 and 

1969, and 9.6^between 1964 and I960 (See Diagram III and Tablas 11-12). 

Ari average forecast of future development In the next few years 

predicts that the seeded area actually harvested - calculating an ave- 

rage yearly damage of 6% of the predicted seeded areas (see above) - 

could be the following per year: 

V 
I 

I 



1N J JÜ8TK1A1.„CXWSUK/r 
I -   IB 

Year 

t,      ACREAGE OF PRINCIPAL CROPS (»935 - 100) 
(In thousands of hectares) 

Upland food        Oil seed      Fibre crops       Malie ,   . "    Rice 
cepi rico 

Area       %       Area       %      Area        %       Area       % Area        % 

1955 207.36 100 256.16 100 43.20 100 55.52    100 070.72 100 

6 247.20 119 274.24 107 62.28 144 62.24    148 1069.60 109 

7 301.76 148 308.00 120 119.60 277 06.96    175 1334.06 136 

8 342.68 166 302.40 110 115.20 267 126.72    22B 1309.76 142 

• 456.80 220 305.12 119 150.40 348 199.05   360 1567.20 160 

60 567.20 274 357.60 140 259.20 600 205.60    514 1093.76 193 

1 666.72 273 343.04 134 382.24 865 306.56    552 2067.64 211 

2 602.08 291 300.08 153 219.36 608 328.00    591 2020.64 206 

3 §07.84 390 404.44 158 265.76 661 417.92   753 2377.12 243 

4 021.76 444 402.40 157 345.44 800 551.84 1000 2538.24 259 

5 040.48 453 428.00 167 540.80 1252 576.60 1039 2671.20 293 

IO.   INDEX NUMBER,  SEEDED AREA OF PRINCIPAL CROPS 
(Average 1950-53 la taken as 100) 

Year Rica Malze Upland food Oil Fibre 
All crops 

except rice 

1955 100 130 128 120 81 118 
e 104 193 154 128 114 128 
i 68 228 188 144 106 161 
.8 100 288 1        314 142 120 167 
8 105 470 285 143 178 188 

•0 103 071 '  964 168 375 228 
.  1 107 720 153 161 842 148 

1 ne T71 875 183 339 243 
1 115 882 603 190 433 288 
4 114 1297 673 188 544 S06 

186» 112 1355 686 208 875 846 
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II.  AREA OF PADDY 
On thousands of hectares) 

Year 
Holding Cultivated Harvested Damaged Index (a) Index (b) 
•rea area (a* area (b) area 1955"100 1955-100 

1055 6434.4 6770 5576 6.8% 100 100 
7878.2 6027 5762 4.3% 103 103 
6643.7 6075 4317 15.5% 88 77 
6683.8 67&8 5169 10.2% 100 93 
6811.3 6065 5363 13.2% 105 08 

00 6017.2 6921 5643 4.7% 103 101 
6080.6 6170 6656 8.5% 107 101 
7134.3 6659 6101 7.0% 115 111 
7294.8 6601 6354 3.7% 114 114 
7461.0 6530 6071 8.7% 113 107 
7472.4 6553 5060 0.1% 114 107 
7636.7 7306 6878 6.0% 127 123 

Est.  7 7841.0 6410 5601 12.6% HI 100 
Eat. 8 - 6485 5666 12.6% 112 . 102 
Est. 9 - 7500 - . 131 _ 
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Year      Production In million Ions        Increase over previous year 

479,000 
164,000 
169,000 
MM, 000 
206,ooa 
aw, ooo 

_..*l3,qì0 

I960 6,145 ; 
1970 6,329 
1971 6,518 
1972 6,709 
1973 6,914 
1974 7, 122. 
I97S ?t335 

Diagram ||| shows the*data recorded annually up till now ond 

forecasts for the next five years. 

Of the total cultivated area of the country, 45-50% Is In the 

Central plain region and 35-40% in the North-Eastern region. 

Table 12 shows the area harvested In the different regione. 

Thirty-eight different varieties of rice are grown In Thailand. 

These can be divided Into two categories: glutinous and non-glutinous. 

In the North-Eastern region mainly the glutinous types are \ 

grown accounting for about 60% of the total area of the country culti- 

vated with this type. 

In the Central plain area, on the other hand, almost exclusive- 

ly the non-glutinous types of rice are grown, accounting for approxi- 

mately 40% of the total area of the country cultivated with rico grow- 

ing and for 70% of the non-glutinous rice grown In Thailand (Tablet 

13 and 14). 

The official or estimated data concerning total area of the COUQ 

try annually cultivated with the two different types of rice are given 
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8.      FEASUUL.il Y ANALYSI Sj _Flr' \Na' Af^APPRAi AS.\I. 

Analysis of the finan   'al  aspects of the investment:-. IK.;   H dif- 

ferent aim from the economic  évaluât!   ;i,   The feasibility oí the pro- 

ject and the choice of the best alternative arc en economic problem, 

'real {or economic) values" arc dealt with,  the purpose bein¡j to 

help judç,e whether the investment is worth carr \ ing out a... a..upward 

v.ith cilh'pnutr-e. investments  and to e'.ady the project's co. .Lriontion 

to the economy as a wir '•   . 

The fin.    icial evaluation of the project,   on tre other iiand,   Is 

directed to teatino, the practical  applicability o.   ti > .: ecc • -.o..>ì•   chuica 

In terms of current (market) values,  and in te   .ae  ••.    curro,;! finan- 

cial practices In banking,,   taxation etc.,    with the aiai of e- ¡abi ; thing 

whether the  latter are approprialo for ensuring; a ¡sound i inane ¡o! 

basis to both the industry and ito beneficiaries. 

In this chapter the financial position of the chosen alternative 

Ml will bo analysed,  and a compariseli will also be made with the me- 

chanical rice-processing mill  (Alternaitve l) and a mechanical mill 

integrated with a bran-oil extraction plant (Alternative II). 

1 

8, 1  Assumptions 

Following the desire expressed by the Thai authorities, the 

rice-processing mill Is to be carried out without recourse to dir- 

ect Government finance or International Financing Institutes.    The 
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1 

up to IMS.   By meant of ft dta«ram showing the existing data, H may 

be roughly estimated that the Increase In cultivation In the year* 

IMS - lt?5 la as fellows (see also DlngremlM: 

Veer Wen-gluttnoUB t>tutlne>us 
I . I§#0 hoc 

o}^ aojo ftf aew 

t§#? 4tt## 1,1*9 

•,?T0 i,*M 

4,P»9 

ItfO «,§•• 

»1 •,«# •»•?• 

Vra   •^Pw •Bu f^^Pw 

»•TJ •,»•• S,eS9 

ttT4 ft,»** !,•*• 

i,4M a,»** 

fttee In Thailand la cultivated mainly during the 

», I, e, whan rain floods the lene\   The Is ma trature and light cog 

attlons would permit the production of paddy In other portada o* Mis 

paar  aa well, out th» lade of Irrigation mnê canalisation OMctudes 

•neh cultivation outetde the rainy astean. 

The paddy craps herveeted out of 

ftttgtMe surface areas varying, treat la, 9Ê9 to M, I 

uaor (Tette li. ), I.e. about sX ttt of the total 

The method of cut H vat Ian • sept Bé tar r leu-aras» Ina) la 

MinliM1—*-- tatst ^4 ijiaiiaalAMth^  tm äkct Oa^aoA mÊ a^M owofusjvoiy wis» sw w^noowwiumji w% vaw t • • VIP W •» W^ 

auHIveted each year la transplants«, andanfy M-lt* eoa* (Taate !•>. 
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It.  fOTAL HARVESTED AREAS AND PAPPY PRODUCTION OF OFF SEASON 

Voar M« % of total halves ted Metric ton 

IMI it. na 
• ll.tM 
t It.Iti 
• lt. VÌI 
• i. iti 

M It. UT 
1 11. IM 
1 li. ITI 
1 lt.Mt 
4 M. IM 
i M.MS 
• M.MS 

.. 

•.SS 
t. Il 
1.18 
t. SI 
t. is 
1.17 
t. ti 
t. H 
t. St 
t. SI 
t. s? 
t.«! 

SI.222 
17.290 
SS.244 
11.867 
10.674 
17.191 
11.532 
11.974 
SS.016 
M. 394 
4S.337 
IS.843 

u BROADCAST ANO TRANSPLANTED AREAS IN % 

YEAR Broadcasted Transplanted 

IMI M.t tt.i 

t M.I Tt.t 

t M.8 M.t 

t Sl.'l 74.1 

• M.t Tt.t 

M M.t Tl.l 

1 M.T TT.t 

i M.T Tt.t 

• M.t Tt.i 

4 M.I Tt.t 

t M.t Tt.t 
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III .   Production 

The total yearly production of paddy In Thailand was 5,570,110 

tons In 1955 and 11,645,522 tons In I960, and la expected to reach 

13,410,000 tons in 1969 (Table  17.). 

The annual variation in the quantities of paddy available Is con- 

siderable, depending on the area, under cultivation, and the climatic 

conditions of that particular year. 

Between 1056 and 1960 the yearly average increase in product- 

lion amounted to 100,000 tons, equal to 1.35% as compared with 

1955.   In the following five years 1961-1965 this Increase rose to 

If3,000 tons per year, or 3.46% as compared with I960.   In the 

four-year period 1966-1969, however, on the basis of extremely 

approximate estimates of production, the yearly average increase 

was equal to I, OSO, 000 tons per year, I. e.   11.41% as compared 

with the IMS production.   Thus, In the last 14 years, from 1955 .to 

1969, the total production of paddy has risen by an average of 5.09% 

per year. 

Without considering the last two years, I. e.   1966 and 1969, 

for which the data are absolutely unreliable, the average yearly 

Increase In production between 19SS and 1967 would fall to 2.56%, 

and from 19« I to 1967 to 3.21 (Table 17. and Diagram V). 

In Ina same periods considered, the production of paddy per 

hectare has also risen and, more particularly, from 1961 to 1967 

the yearly Increase In unitary production was equal to 0.29% (Ta- 
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IT.   PADDY PRODUCTION 

Year Cultivated area Total production Average yield 
Tons/Ha Ha x 1000 Metric Tons 

J 855 5,770 7,333,611 1.36 
e S ,027 6,206,782 1.44 
T 5,075 5,670,110 1.30 
• 6,758 7,053,185 1.38 
• 6,005 6,769,766 1.29 

60 5,921 7,834,506 1.38 
1 6,170 6,175,626 1.44 
1 6,666 8,279,478 1.50 
9 6,601 10., 028,882 1.58 
4 6,690 8,558,170 1.60 
6 6,653 6,218,000 1.64 
• 7,306 11 «845 ,522 1.73 

Bat J 6,410 6,594,854 1.71 
Est .8 6,486 10,865,000 1.92 
Bat .9 7,680 19,4104000 - 
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ble 18 and Diagram VI.) 

Having considered end appro iced the various parameter», which 

determine the sum-total of paddy production (increase in surface 

area and possible technical progress), a constant average rate of 

Increase In production equal to 8. 0% per year may be estimated as 

from 196?.   On the basis of this Increase, the production up to 1975 

maybe predicted as follows, In millions of tons: 

Year 

»968 
1969 
1971 
1971 
1972 
1973 
1974 
1975 

Production In million tons        Increase over previous year 

10,636 
11,192 
12,067 
13,054 
14,096 
IS, 226 
16,444 
17,769 

0.766 
0.629 
0.695 
0.967 
1.044 
1.128 
1.216 
1.315 

The ratio of the quantity of paddy produced of the non-glut|w 

nous and glutinous types   over the last few years was 70% non-glu- 

tinous   and 30% glutinous (Table 19). 

Assuming the above proportions, as a fixed constant for the 

medi urn-term forecasts, the production of the two types of paddy 

could be as follows, In millions of tons: 
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10. TREND OF   PADDY MELD TON/HA 

YEAR «ELD INDEX 

1907-16 1.74 no 
1817-26 1.79 no 
1927-36 1.63 100 

1937 1.54 05 
38 1.44 88 
89 1.48 91 
40 1.52 93 
41 1.41 86 
42 1.33 82 
43 1.45 89 
44 1.29 79 
45 1.25 77 
46 1.26 78 
47 1.98 79 
48 1.38 65 
49 1.34 83 
80 1.28 79 
81 1.27 78 
52 1.28 79 
83 1.38 86 
84 1.25 77 
89 1.36 84 
56 1.44 88 
87 1.30 80 
88 1.36 64 
89 1.29 79 
•0 1.38 86 
•1 1.44 89 
•2 1.50 92 
•3 1.68 97 
•4 1.60 96 
•8 1.84 98 
•6 1.73 106 

E«t.        67 1.71 105 
Bat.       M 1.92 118 
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fHanclnn. of the project ¡should tints be consiri. .<H1 ¿JS c oinp fron- 

exctui>lvely national sources,   using supplb-rs' cf edit,    It has bo'i 

assumed that Sn^ of the total  Investment cu -ts vvlll be supplied ve.t 

of their own fun J s by tho own   : o of the plant;  the remain.1er  ¡s to 

be ¡eovided ar. a loan frcm the euppllers,  cai eying an interest rate 

of 6',. ,   with a three-year period of grace (l) and a ten-year repay- 

nv i it p. rio I. 

The Ji ••• eslrnerl vahedule i 3 shown in Tallies  17,   hi a. d   19. 

The^'Venn - iivdude sub.'"-, of milled rico <v d all by-prodec la. 

Yearly ..od iota! revenues are ehow.n in the ¡neo, .- :- iem: \ ^¡'"•;-' 

In Table.,  14,   \  • a ¡J  16. 

The Jjroces: h.o çejlo inch JJ maintenance ev/jerahime,   P' '>" "•••'<- 

nal expenditure,  op   mating twpens^s (fuel and ¡solvents),  plus  10r; 

for overheads airi 10 ft for contingencies, 

JDoprecdad .njnas been taben over a period of 35 years, consi- 

dered ub the economic life of the plant. 

Amortization of the debt is considered In  10 years, carryinq ari 

Interest r¿ite of 8ft. 

The loan for Alternative I totals $ 2,009, TOO,  Including inter- 

est during the three-year period of grace (see Table 1?) and $ 

i,533,800 for Alternative II (see Table 18). 

i\)  During the three-year period of grace,  Interest Is charged, 

being added to the original loan. 
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Year Non-glutinous Glutinous Total 

196« 7,254 3,109 10,363 

1969 7, 634 3,356 11,192 

1970 0,461 3,526 12,087 

1971 9,138 3,916 13,054 

1972 9,869 4,229 14,096 

1973 10,658 4,566 15,220 

197* ti,SII 4,933 15,444 

1975 12,431 5,326 17,759 

It will be noted that, as compared with the production of paddy 

obtained In past years, the rate of Increase of production of other 

crops Is far higher and - as mani toned earlier with relollon to culti- 

vated areas - the rate of production for maize and fibre products Is 

particularly high (Tables 20, 21 and 22). 

The total paddy production, subdivided according to each of the 

agrarian regions, has been updated only as far as 1965, while for la- 

ter years It has bean possible to collect certain of the estimated va- 

lues (Table 23). 

As In the case of the surface areas, the grastest production Is 

to be   found In the Central Plain Region and In the North-Eastern Re- 

gion.   The highest average product Ion per hectare Is achieved con- 

slant I y In the Northern Region, where, however, the typo of rice pro- 

duced and consumed Is essentially glutinous, as also In the North- 

Eastem Region. 
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10.    MAIZE PRODUCTION 

V««r Ton« 

1940-82 51,000 

1052-56 00,000 

105? - 

0 - 

0 - 

00 . 543,900 

1 598,300 

I •05,400 

0 057,700 

4 055,100 

S 1,021,500 

0 1,250,300 

Pr«llm ? 1,000,000 

K»l. 0 1,550,000 

H 0 1,705,000 

», I 
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21.    INDEX OF PRODUCTION OF PRINCIPAL CROPS (1950-53 - 100) 

Year Rice Maize Upland Oil Fibre AH crops 
except rice 

1955 101 165 194 151 91 181 

56 115 279 282 165 131 252 

T 77 332 306 179 152 328 

S 97 451 322 164 169 337 

9 93 768 393 149 230 403 

60 108 1319 440 177 584 470 

1 113 1450 361 152 976 431 

2 128 1622 319 166 209 387 

S 139 2093 527 175 670 575 

4 132 2280 458 166 899 518 

1965 127 2490 421 170 1496 534 

22.      INDEX OF AGRICULTURAL PR ODUCTION ( 1953 - 100) 

Year Paddy Maize Kenaf nnd Jute      Cassava 

1958 

1959 

1960 

•1 

•2 

•3 

•4 

•5 

66 

Prel67 

Est. 68 

91.06 

•2.17 

98.06 

112. 62 

112. 62 

121.72 

116.01 

111.88 

145.30 

116.50 

139.60 

364.41 206.56 

620.34 343.44 

1063.69 1205.49 

1170.14 2255.74 

1301.30 900.82 

1677.44 1405.74 

1628.81 1995.08 

1997.26 3549.18 

2164.30 4014.80 

2444.60 1668.00 

2640.20 1170.50 

171.46 

381.56 

430.62 

608.06 

731.60 

743.65 

548.47 

775.07 

1574.80 

1557.60 

166S.90 

L _. 
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The region of greatest totnrett for Ih« produci km of high-quality 

non-glutinous paddy rice romain almost exclusively the Centriti Pin In. 

Considering that the Central Plain Is the arco of cultivation most con- 

cerned with rice export, both on account of the typo of rice produce«! 

•od because the orean of production are clor.cri to the points of ship- 

sjtont,  It may bo InterestIng to analyse the potential production of the 

region, as far as the non-glut Inous type of rice Is concerned (Twbtt 

*>. 

lit to© period 1955  1065, between »I % and ?éf¿ of toe non-gfutl. 

nous paddy harvested throughout the country was produced In the Cen- 

tral Plain.    I« the first five years the average annual Increase was 

I. t?%,us compared with I055¡ In the second five-year period «his In. 

Croat»e rose to 4, 64%, as compared with I960. 

Considering that In the two-year period 1964-65 the production of 

non-glutinous paddy of the Contrai Plain was equal lo approximately 

?•% of all the paddy of this type produced by Tha Hand, H would «ppeer 

reasonable to assume this percentage as a fixed constant for Hie fore- 

casts of production of non-glutinous rice In the aro«. 

On the basis of this forecast, the production et non~ftutlnous rice 

In Uto region of the Control Plain «tone should rood» the fol low In« va- 

lus« In Ins next few years: 

1 
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y—r Production in mil- Increase over 
1 ions of tons previous year 

(Iff«) (6,346) 470,000) 

Itti 6,654 soe, 000 

Itti 7,402 646,000 

Iff» T,W6 692,000 

Iff*) •,639 639,000 

!•?• •,323 600,000 

Tables 26-26 giva dala and figurée taken from 

official documents. In Diagram VII, the values indicated are 

recorded, as well as a graph show! ng the possible development of the 

production and home consumption of rice. 
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**•    PRO-CAPITE CONSUMPTION OF RICE, ACCORPINO TO 

VARIOUS SOURCES 

I   Survey : Interdepartmental commit te« on Nutrii ton for Mat tonal 
| Defence, Oct-Dec.  I960: 

' 400. 0 gr. /day 

II Survey : Anderson - FAO Nutrition adviser to Thailand 
Nov-Feb.  1962: 

824. 6 gr. /day 

III FAO:     1957-1060: 

126 Kg./year 

IV FAO :  Projection for 1070: 

149 Kg./year 

Rice consumption 

Or./day          Kg,/year 

Population 
In 

million« 

Total con- 
sumption in 
1000 tons 

Production of 
edible rkt in 

1000 tons 

1 1900 400.0 140.0 26.4 9,054 ft,'120 

II IMI 524.6 101.5 17.2 5,19« ft, 307 

III 1057-59 •v.  126.0 14.0 5,137 •v. 4,205 

IV 1070 - Ml.   140.0 96.0 ft, 364 - 



IMHiKTKIAM'ONhHTI.T f, ¡. 

For Alternative III the total  lorn Is  $  2,900, ?00,   including 

Interest (ne Tabb   19) In the three-year period        gr.icc,  with a 

yearly c.ii'tol  recovery of  $  44'. ,200. 

8. 2  r_ _ |Ms 

Tab! . ,   14, 1r> and  IG give ti ic   i:.oo:vn    -: tat •:•. • •. ••".' s ein !   ¡\-.\/<    n 

17, IB and   19 give the ;d.:i--aient     of noneco- ,.i,d  . peli, abo:, oí 

fundí? (Cedi Fiuw) for il -e  investor.    Not  boi. -c   Ytjo 2,   ,v.ilo  it  be 

posible  in oaen a tv-t  profit,     ben.oo V e^ro A  and   l'i  to.    Ynt  v. ¡ I 

be servie- !,   and a co • i    boit yeriy c,¡d i L-a-pk.n (net o; J .•    -oc.i.. 

tien) will  m; lain.    F:o.r, Y^ur   14 U- Y^r 35 H •• o;^ .o:,-. ^   i- 

crcv    -s subs-!  .ntially,  I   a '¡no by t^^.\ repaid   o •« d, '• •..      The fi ¡tan • 

clal rate of reiui n on eon fund-  ovni' cash. ¡yj; pio    work, a .    cd 

19.8%  for Alternativi  I ¡-.nd at 23f/» fe Ahorno; II,   v. h i lo',  it  is 

32.5%   for Alternative III  over the 35 Year-  of ine economic Mfc or 

the plant.   (1 ) 

AH In nil,   the financial position is very sati -factory v.'ien 

viewed in the context of agricultural processing industrii ó else- 

where in the developing coutries. 

(l) Benefit/cost ratio (i.e.   cash surplus over own funds) at a 147» 

Interest rate Is : 1.7 for Alternaltve I; 2.8 for Alternaitve III. 

1 
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VII. 
PADDY PRODUCTION 
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RICE CONSUMPTION 

RICE EXPORT 

CONVEFISION RATE 

100 Kilos paddy - 66 Kilos Milled Rice 
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IV.    Paddy grades 

The qualitative characteristics of paddy arc established on the 

basis of the agronomical variety, the percentage of breakage occur- 

ring during milling and the percentage of damaged grains, such as 

red grains or grain with red streaks, chalky-textured or discoloured 

gra Ins. 

A typical characteristic of Thai rice is the shape of the grain, 

which may be classified as long and slender, and the type of texture, 

which Is waxy and translucent. 

Accordingly, the varieties with these characteristics are »hose 

with the greatest commercial value. 

Under a law which came Into force on May 20, 1957, the Thai 

Ministry of Economic Affairs laid down standards governing the types 

of rice to 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, moreover, 

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- 

lity of the milled product obtained; however,  It has not been possible to 

work out a well-defined and precise classification of the threshed cereal. 

In the transactions taking place between producers and middlemen, and 

between the latter and the millers, the quality and value of the product 

•re usually determined on the basis of visual examination. 
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To «scoriaIn the yield on processing, as well as the appear- 

ance of the processed grains end any possible defects, a sample of 

the rough rice is shelled in a very rudimentary way, using a level 

surface consisting of an abrasive hard compound on which the rice 

Is placed and rubbed with a wooden cylinder. 

Thus Judgement as to the quality and consequent commercial 

value of the product is In practice left to the subjective evaluation 

of the parties involved, without any determination based on a precise 

calculation of the components of its commercial value. 
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Optimum Urne of harvest on the basis of maximum oralo yield 

and hifh percentages of head rice as Indicai ed by percentage 

moisture of grain at hurvcsl and percentage creen kernels 
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Source: Internal lonal Rice Research Institute, Los E&nos, Le auna 
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APPENDIX   II 

THE MARKET OF WHOLE GRAIN ANO 
BROKEN mem. <STATI»TICAL OAT A» 
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19«    OUTPUT OF PADDY ANO MILLED RICE 

y—r 
Paddy 

In thousands 
of Ion» 

Mlllcd-Rlce 
- 65% - 

In thousands 
of Ions 

MMIed-Rtco 
-60%- 

In thousands 
of Ions 

1©60/61 7,634 6,092 

1061/62 •,177 9,315 

1962/63 9,279 «,031 

1963/64 10,02« «,51« 

1964/65 9,556 6,212 

1969/6« 9,31« ft, «91 

1966/67 II,«00 7,739 

1967/6« «,«00 «,240 

4,700 

4,906 

9,567 

6,017 

5,734 

9,530 

7,140 

5,760 

(a) Source: "Economic Proer*** of Thailand - Q on or« I Indicator«1* 

Off lea of National Economic Development Board - 

October I960 

(I) Estimated 
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'   |0,    TOTAL VALUE OF EXPORTS AND TOTAL MILLED RICE EXPORTS 

Q960- I960) 

Year 

Total value 
exports 
(FOB) 

(U.S. dollars) 

Total milled 
rice 

exports 
(Tone) 

Total Value of 
milled rice 

exports 
(U.S. dollars) 

1960 430, 715, 559 1,302,772 116,490,905 

1661 #09, 949,169 1,675,999 179,909,205 
itea #76,458, 529 1,171,023 161,993,361 
it« 4M, 915,059 1,417,673 171, 196,064 
1964 616,960,093 1,696,358 619,437,486 
1966 647, 040, 599 1,695,223 116,719,666 

1666 716,495,656 1,667,550 666,055,143 
1997 706,308,900 1,462,372 Ut, 667, 246 
1969 663,9S4,675 1,666,185 166,741,517 

(a) Source: Annual Statement of Foreign trade of Thailand 

Department of Custom« - 1966 
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Thoußend Metric Ton» 

1, SOQ. 

I,«* 

Sourc«: Dvpartman«   «f CmUm— 

MNtkm tI«*M 

JPi ww* 

J,000 

-.*,** 

1,000 

;*•.»• tju*.,«.r»i.M/.niiii u**.„.*, T. ***rim 
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fable 14 ~ Income ül •• tomenti   Alternative I 
(U.S.   0) 

De:; or lpt1 on 
YOPP 1 Yrar 2        Ye;.r 3 

Prorn  y^-iiv  4 
to year .'5:3 

Rev:.-'- ";il 

- Y.liito b' ;'.d  riet: 
- ,rfjit-:  hvJ: en   rice 
- 'IL au brcii'; 

1. r,44,COM 3 f',> • a_. hOO c, ' 7.L., "V o 

i.v 1,300 :'}{n.rfí.u; ï>,637,î'OO 

17':, Oho; ;-.:<..o,tVo í3TT>. -"-"i" Cï 
•7, '     i         i 1   -M     1 (V O''/)     "'     • 1 fu, ...    J J-..).!. , .LU .. .-_,>.,.•.   .y 

COill-.i 

- itou 
I':   Vt:3    i^ 

;irl 

i;   ^n 1    '•••• 
.•¿..3 : :- .L ¿ s  -. '.   ; 

l,6-.7,3O0 
- 0' ,:?r:v:: on r:.d 

r.i. 'i n;i;-)'i;1;-./ :• 4 5;',0C0 
- VcOrcì   :;:';   \;>  '-or 100 1,100 
« Overheads LOV'I 

c o ut i .3ì;' .oncier - 12,000 
- Ini;;reu/ta on wcau- 

inL
f; rivoltai 60 o 115,000 

. "¡ e"'r-.'ci^ti or. cr" 
fir.i:d aaDci.T _ « 

; pet Profit 
; (before taxes) 

r 5,300 69,400 

•5    •]•••-!    i; 

>"o    b, 

73,3oo 1:^,0^', 
1,100 2,ic:.> 

l'j,00¿ 2 5,000 

170,000 20-3,00 0 

109,600; 109,600 

58,000; 309,200 
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**•  INDIGENOUS EXPORTS OF MILLED RICE. PRINCIPAL. COUNTRIES ANP 

' WORLD TOTAL..   196». AND COMPARATIVE DATA 

(In thousands of Ion», milled equivalent) 

(a) 
Region/country 

Far East 

Burma 

Cambodia 

China (Taiwan) 

1961-63 
average 

1,66t 

Korea, Rep. of 

Pak latan 

Philippines 

Thal land 

Vietnam, Rep. of 

Others (2) 

TOTAL 

MalnlandChina 
(J) 

N. Korea (3) 

N. Vietnam 

Raat of the world; 

79 

23 

123 

1,41» 

167 

M 

3,763 

§19 

13 

196* 
(a) 

1,394 

407 

136 

13 

133 

1,999 

49 

35 

I96S 
lo) 

1966 
(b) 

1,349    1,128 

469 168 

257 179 

1967 
<t>) 

540 

223 

122 

19 

149 197 122 

1,651     1,610    1,490 

30          25 70 

4,129     4,123    3,240 2,557 

907        739    1,202 1,192 
(0 (1) 

3 

II 19 

72 
(I) 

13 
01 

125 
CD 

3 
ID 

2,313     1,607    2,597    3,690 

7,265     7,623    7,114    6,967 

I960 
(b) 

346 

247 

66 

(b) 
19G9 
(provisional) 

450 (1) 

103 

44 (I) 

328 

73 

41 

974 

130 (I) 

996 

73 90 (1) 

1,922    2,121 

929        730 (1) 
(D 

(D 

(D 

60 (1) 

26 (1) 

». 

World Total 6,212 

(I) Un official estimates 
li) Excludes China (Mainland), North Korea and North Vietnam 
(3) Based on returns from Importing countries 
(a) Bouree: FAO - Rice Trodé Intelligence - n. 3, Jim« 26, 1966 
It) Bouree: FAO - Rica Trade Intelligence - n. 3, Juno 16, 1976 

3,563    3,407 

6,394    6,339 
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X. FOREIGN   TRADE 

Billion Baht 
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to 
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Iff)        1064 1965        I »66 1967 
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-10 
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•T«TTT?P •v.,- ...a.^f »., •,... 



>.l.      1909 EXPORTS CLASSIFIED BY COMMODITIES 

Total 14, 603 Million Baht 

Rice 
^687 M.  Baht 

Others 
3,911 M  Baht 

Maize 
UI7I M,a«f)t 

•«urce : Department of Customs 

mkMmiHut,«íz¿»*,»*. MM» ..i»nn.ku<"w"ai»>r;^ 

n 
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M»       EXPORTS OF MILLED RICE IN 1963 BY COUNTRIES OF DESTINATION 
• (In thousands of tons, milled equ valent) 

Country Milled Broken* Husked Others Total 

Malaysia 121.» tJ. 3 t.? 10.3 432. i 

Indonesia »47. • - - - »47.9 

Hong Kong 114.? tl.f l.t 11.1 l»0. 6 

Japan l.t TI.» - II. • •4.a 

Saudi Arabia #.? - - tit tf.t 

Ceylon M.4 - - - M. 4 

Anion - - - H.T M.T 

Oenmark 11. • t. * t.t 1.3 »3.3 

United King 
atom l.t t.? t.t *.? tit 

Senegal - li.O - - lit 

ftyu-Kyu lai. I.I Il - 4.t t.4 

Somaliland It - - r.i 11 

Srunat 11 - - t.t 1» 

Mauri! tu« l.t - - it It 

woHisr tamia 4,? . I.I 11 It 

Seutn Africa I.I t.l - li 1« 

Paralan Suif l.t t.l - i.? It 

Mhadas ta •.? It - - I.I 

1 aJHinnfì It .- - li l.t 

mmf It - - li It 

•WPrW SwVWf'SWvaw t.* • - - 1» 
•^aaaTàâBaUaaÉaaâia     fla*   flB til • - • 11 
0*ar« Rt •It I.f it St.» 

ttf.t Stt.t 111 •M.t I»***? 

M <r AO • Waa aaaf aaTaâaaBâaBaaaâiBaa>   aaaaaaaalaâaf.äataaaaä. aa\      am1       aaa%aiaaiaaBB\ aa.       ftaaaUk 



H - io 
WWJKTKIAMXïNHlTI/r 1 

EXPORTS OF MILLED RICE IN 1964 BY COUNTRIES OT DES TINATION 
• 

(in thousands of tons, milled equivalent) 

Country Milled Broken» Husked 
01 

Others Total 

Malaysia 162.1 193.9 99.4 91.9 99S.9 

Indonesia* 444.1 1.9 - .   - 441.1 

Hang Kong 119.9 •T.t 1.9 11.9 994. f 

Philipp Ines If I.I - - - 111,1 

Japan 11.4 99,1 - 19.9 114.4 

•audi Arabia t.t - - 49.9 49.9 

Aden - - 9.1 49.9 49.4 

Denmark •.• 19.4 9.9 19. f 99.4 

•tonegal - 94.9 - - 94.9 

Mattar lamía 99. • 9.9 9.1 1.9 99.9 

••mal Hand I.I - - 99.9 99.9 

Gayton 19,9 9,9 1.9 9.9 99.9 

GMna(Tatwafi) 19.9 -   , - 9.9 91.9 

Par»Ian Gulf 1.1 9,9 - 19.9 19.9 

Maori Hua 1.9 - - 19.9 19.9 

United King 
ajpn 9.9 19.9 9.3 4.9 •9.9 

Iraa, 19. f - - - 19.9 

•auth Africa, 
*aa.©f f.9 • 9.1 9.1 9.? 

•a/u-Kyu tel. 1.9 4.1 - 9.9 9,3 

•runel 9.9 -   • - 9,4 «9 

^.ebenen •.I i • m • 1.9 

9*edeeta 1.9 •.I - • 1.9 
aa^^y Së^^KêJMI^^ 9.9 - • - 9.9 

ebnere 99,4 9,9 9,9 99.1 99,9 

1 ,•99.1 •99,9 49.9 991.9 1,993.9 

M »ourca; CAO - Pitt* Ka iciwmfti ^sMeWeAta^a^aA-ÉdalBa,         afe 9^w9/9j9¥^9999JP9^99Jw*   **   Wjs 1, Fear urn» 19,194s 

ftl Inclue* we, bolted and glutine*« rica 
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If.     EXPORTS OF MH-LEP RICE IN tt#5 BY COUNTRIES   OF DESTINATION 

(In thousands of loo», milled equivalent) 

wMRirx 

Coylon 

Oonmork 

Hoof Kong 

Iron 

MoUytlo 

PwmlMI •**•! 

•^•i MIMI ÈmÈ 

•.i 

M.T 

4.t 

Itl.l 

t.* 

M. I 

It.» 

tfcf 

M.I 

ÍM.I 

I.I 

t.t 

t,t 

tl.t 

I.I 

I.t 

•.I 

fct 

It 

I.t 

•I.t 

a 

t£fkon» Huyked 

».I 

M.I 

tt.t 

It. • 

tt.t 

t.i 

tt. a 

i.t 

tt.t 

it. a 

t.t 

aa.t 

t.i 

a.t 

tat 

*>t 

übt 
a 

a.a 
m 

*.t 
t*.a 

Viten 

•i.i 
t.a 

tat.? 
a. t 

a.? 
iat.a 

01 

t.t 

at.t 

aa.t 
t.a 

i.t 

t.a 

t.t 

w.t 

txt 
a.t 

* 

H.t 

ttl.t 

Total 

M.I 

a. a 

i at. * 
a», a (a) 

ata. * 

ais. i 

at. a 

la.a 
144. t 

ai. a 

ta*, a 

aa.1 

it. a 
IS 

I tt.t 

I.I 
1.1 

a.i 

ft. i 

tt.a 

a.t 

aia 

i.t 

iaa.f 
i.ati.t 

Iti f"p|© «• MICO • awtHtWMi •• BCOWOJPlt WN^MBtltft « <%«  8| MMTlt t^   *Wl 
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}§•   EXPORTS OF MILLED RICE IN 1966 BY COUNTRIES OF DESTINATION 

(In thousands of tons, milled equlva lent) 

CfiüQlry filled. 

Arfen •. I 

••brain •, t 

•rim« I t.f 

Ceylon 

Chlna(Talwan) 

Ccechoalovakl« IS. • 

Denmark §»• 

•thiopla 

Prence e» I 

••WHanjfi r* • !•»•      a. I 

Mone) Kong 9B, S 

India «,§ 

lit.? 

•bl 

l.t 

l.t 

«it 

•.I 

l.t 

I.I 

1.4 

*•) 

»Ubidiva lai. 

i 

ftrokena     Husked 

1.1 

lt.t 

t.l 

llt.1 

«II 

•t.f 

M.« 

«.I 

Iti I 

4.1 

I.« 

t.« 

I.t 

(I) 

Slh£E£ 

11,7 

i,t 

•J 

ItM 

a.t 

•,i 

i.i 

M 

M 

tlt.l 

• I 

M.« 

I.« 

lit 

t.a 

Ml 

•.• 

If. 4 

• 

•.I 
1.1 
M 

Î2!fiJ 

«l.t 

l.t 

•.• 

ua.a 
i.o 

IS.l 

•l.f 
i.a 

«.a 
I.« 

»M. a 
it*.? 

i«f.* 

i.t 

i.t 

•«*. a 
i.« 

•a.t 
I.I 

M.I 
a.« 

t*.t 

*t,t 
••.a 



LNllU8VKÍALrCON.SU!J,T II - 13 

Tibie jfl continued . 

Country '         MM i ed         »rokens     Huaked           Others Total 

1. •             .                       1.6 6.4 

46.0 46. S 

*#.©             -                      - *«.® 

11.6             6.6                tt.S 144.7 

?.? §.i 

1.4 1.1 

.                  .                      1.4 1.1 

•. I                   l.f t.f 

-                       - ll.i 

l.t 

4.i            ».?                 1.1 11.1 

Ryu-Kyu lei. - 

•audi Arabia 0.1 

Senegal 

Singapore Itf.t 

•ornai la, 
Map. al t.l 

Samai Hand 
sm) •». • 

Samai Hand 
•.1 

South Africa, 
Pieo, ef •.? 

Tañíanla It.t 

Tunisia l.i 

United Kltif 
•am 1.1 

waa. a? Sft.6 

•jUiewi l.t 

•lt.t 

- It.l ft.t 

1.1 i.a t. 5 

44,1 46». 0 1,4*0.« 441.4 

fa) •aurea: FAS - fttee - l»cl*af*#e of Beonomlc MarmuHon - n. 1, 
Wn*ai^ *Sf t^s» 

||| Including bollad and fluttua*» rie« 

1 



r 
INIH'NTMIAM'OiNNUl/r 

1 
9? 

Cable 15 « Inco-ne  Statcu./ nt   t Alternative II 

Description XC rvi*  i Y-ur 2 YC; V   3 y oui" 4 

: !: '-". 'ili'^:.- 

',.. •. 1      h;v:r*   vi   ••: 
! 
i \Vi". -• ';         I.JOÍ:í:U    ''"ir;-¿ 
t 

De '   :      •   l>r: ' 

i 
Or   • "  oil 

i Of : 

li;     .•.•- «l'O 

P :Ui. a  .   C   a ,••) 

0r           ••.:  î- 

•• ïïi^; ..,•.•-.,:    ".:;•: 

l 

So"1: i..  ''• '•   StïJ- 

Í fut 1 

1 Pit • • .1 enà 
wat ci* 

J 0v-"rÌ!<":ri(l3   F'":' 
t co) >in¿onci¿b 
Í 
5 Interi ;;ts on v/ox-3 
f. 
S ine cenital 

1,6'. ;"..., 30'J   ;2a:.lr 

KCO 

7o, 

:<       S       ^  "'< 

Fron 
5 to 

i  ":.(>'•' 

i    /(•,,-. ••v.- <ra/ "• s 

•A. , 

100    ' 

4 
* Deproeiatjcii cf 
i fixed asacts 

Ì (before taxes) 

_ 

600 

-g.300 

1,100 

14,000 

115,000 

E S. 78,0, 

mmm—mum 

iK^r-oO 

13f!5oo 

1,100 

26,600 

174,000¡ 

114,130 

,(".•-• ?,''• V; ^ 
/'"•'; 

57f;»-'00 5 •••;, 

r-:,oo-. '-• ~ "j, 

K'SIr.^ •j. 

I^,0o0 :L|ì7:: K 

31,500 ! 44«C;0C 

2,10? 2,*J.O0 
t 
i 

37,600 ' 40,C: 

288,000 ' 2^0,0^ 

159,BOG 159,eoo 

478.050 



1N HU MT KIA Ï^CON SU J/f It - 14 

J7.   EXPORTS OF RICE IN 1967 BY COUNTRIES OF DESTINATION 

(In thousands of tone, milled equivalent) 

Country 
(0 

Milled Brokens 
(2) 

Husked 
(3) 

Others Total 

Aden 0.1 - - M.» 27.0 

Bahrain - - - î.l l.l 

••Ig 1 urn - 0.1 - 1.4 1.1 

Brunei 1.1 - - •.4 t.l 

Ceylon - - - vr.f tr.7 
Ohlnu(Tatwan >  - - '     - t.o 4.0 

Denmark 9.2 1.1 - T.t ll.t 

France 1.« t.4 t.l t.l l.t 

French Terr, 
éff ino Afar» Ir 
the Issa» 1.4 1.4 

Hong Kons. IM. I t?. 1 l.l t.t ti 6. 3 

Indie - itt.t - •4.1 lU.t 

Indonesia fi. 9 •ti.» - - If4.i 

tereel l.t - - - l.t 

4»*«n - Ite. a - tl.t ltt.t 

Meleysla •4.1 tt,4 •.4 M.f Iff.t 

Mauritius t.» - - at.4 tt.t 

Netherlands t.l -. • • t.? l.l 

Okinawa - *.• - §.s t.1 

Omen-Muscat - - - •.• l.t 

Penene i.a l.t t.1 It.t it, a 
r^*fiipp*nos - ttt.t - • itt.t 

•ssjMfilon i.t • - - t.t 

•eudlArefcla , . • 14.1 t4.l 



ÎXJJUKT If lA IXTONHIJI/T II - t£ 1 
Table *» cont inued 

Country 
(I) 

MM led 

•3.0 

Broken« 
(2) 

Husked 

1.1 

0) 
Othert 

14.3 

Total 

Singapore 10. ft II». 4 

Somalia - '     - - 6.0 6.0 

South Africa 0. • - - t.l 1.0 

United King 
dorn 0.3 4.0 0.1 1.3 0.7 

Vietnam, 
rep. of •0.0 - - - 60.0 

Others i. a 0.2 1.0 1.3 4.? 

SM.« •14.2 .   ft. • 42S.6 1,442. ft 

(1) Including parboiled and glutinous rice 

(Si i. e. brown, cargo, and loonzaln rice 

(3) Including paddy 

I«) Source: FAO - Rice Trade Intelligence - n. 2, April 20,  I960 



1 NIM J.S'J' NI AIXON RUJiT 11-16 • 

Ä EXPORTS or RICE IN »968 BY COUNTRIES OF DESTINATION 
,         (in thousands of Ions, m illed equival ent) 

(1) U) 
Country Mlfled Brokern Huaked Olhere !»«*• 

Aden 0.9 - r 14.0 IA.0 

Bahrain I.T - - 1.0 3.0 

Brunei 10. • - 0.3 10.8 

Ceylon - - - M.0 00.8 

Deronark 0.7 0.2 1.0 0.0 3.2 

Franca 1.0 -' e.i - I.I 

Germany, F. R. - - 1.0 - 1.8 

Hong Kong 70.0 47.1 i.e 0.0 120.0 

India 0.1 104.4 - 02.0 207.3 

Indonesia 91.8 S.0 - - 30.3 

«tapan - 04.2 - 20.0 00.7 

Kuwait 1.7 - - 0.4 3.1 

Netherlands 0.3 - 0.1 0.1 3.0 

Malaya ta 40.0 •0.0 0.1 40.2 184.1 

Mauritius 0.4 r - 0.0 10.3 

North Borneo II.? 4.0 - 0.4 20.« 

Okinawa - 1.4 - i.o 7.7 

Oman 0.0 0.0 -. 4.0 S.0 

Baudt Arabia 0.0 0.1 - Of.O 00.8 

Seychelles - 1.0 - - 1.0 

Singapore 70.7 04.0 1.0 10.7 120.0 

Somalia 0.1 - - 2.3 2.8 

South Africa, 
•top. of 0.1 2.0 - I.I 3.8 

Tunisia 1,0 - m - 8.0 

United King 
1.2 0.0 2.0 



ÎMUIHTHIAIA'ONIHJI.T M - »* 

if J* W*""mt 

1 
HI Ml 

^HHESUT        ^Bit.yif           •EErvT     QBSSP WV-LP           IBS? 

Mm* •!           ^s* #              •         • ^i» • 
a.i             t,i      - •*•           t.a 

•ft.»        t. 4 MS»*        1,1 

Ol I. •. browm, c*rgo, m* fcMnaatit HM 

(Il (wteludinfl jMrfeott«d, ftwtlnou« rk» «ntf |NMt% 

M ••urc«: FAO - «ice Trai» ImtMfiw - «. *, **» 1% H 



IN ut »ritt At4«»»Mttt/r M - *• 1 

(kl mmmmwH» «t MHWt mill«* >^ltvwlwH) 

til 
Mttatf tata» Hofes* 9Ê££Ï lui} 

at at - tat M.I 
M.§ at - at ta a 
• • • tat tat 
• • • at t.t 

at at i.t i.t *.? 

i.t • ai • t.t 

*at *t i.t at •tat 
• H. t - m.* Ml.* 

ft.« at - - tt.t 

at at • tat t*.t 
• - • at at 

•at *t • •at ttt.t 
at m • - at 
i.t at • •at tt.t 
i.t • - - t.t 

at • i.t at t.t. 
a» at • at at 
•bt • - i.t at 
At LI «* at t.t 

I.t • • - t.t 

I1 • m tat tat 
at        . tat m • tt.t 
at *t l.f •?.• ttat 
• • • i.t t.t 



INIJUHTttl A LAXtlSHtJUr M~ It 

jlegafca»! 

HI 
MMHMSB ^KSEwSSi     ^Sj^^HSv       ^^^D^^^P 

UMtfrfKIPW 
I 

i 
lb« 

«.a 
i.t 

?.t 

HI »••• 
m 

A^A   9M^^^ ^^^AA *-   - —  ^      A|      ^^AAA   A^fc 

•fid IMAM In pica 



IN I »CINTHIA MJONMU fVr M - 
1 

ftnU. ft. c«frt«/kf, ) 

I 

ft.t 

•bt 

*t 

••.I 

•ft.* 

•ft.« 

It.» 

UNTMt 

01    „ 

II. • 
II. • 
lift 
II. • 
11. f 
•ft? 
it.i m 
it.« 

m 
ti.1 

I».? 

lt. i 
14.4 

•*.? 

•t.? 

tftt 

tt.a 

m 

' «ti 
i- mm* 

amgtt «III« ipMekil«} 
nary ttttb fully twlto* 

• ftr^B   (M^^I^^WWHH|     WH  tl^^^ftiW   ^^^P^"t 



r INMJNTH1A TXWKHUl/r 

TUM? #J 
H - ii 1 

I« of miti««1 reco one rie« product» by •ot«ci«é> cotirHrt»» of oMitrmtlon 
M I 

m m  "'""ttP^r^lifflP' ' {sus 
ojMuntMy vt.»u» qwbftiHy vu lu» qusittUy v«lue 

tm. taf»f>obftJO |)    |ir.. |oo«)roMUS ||    <w. te*»f>ot>fU6 $ > 

•M* 
•t 
••* 
Ift« 
n.t.t. 

MM       ItlIM 
•00% 
»t 
10% 
• »* 

Ml 
0** 

Al 
Al ojMettl 
CI 
Cl 
Cl 
Ci tp«elol 
Al 
n,». •, 

10« 

IIMt   IMMM 

rio« tour 

MOM 
MM 
Mit 

HMUM 
IIBIIM 
imto 
HMU 

1 
10 
1 

il 
IM 
M» 
Ht 

MO 

MO 

10000 

M)000 

M08 
141 

VMMO 
Iftoet 

MM4t 
la 

«M 
•M 

IMMOOf 
loai 

MOOt 

«MM »UVm 

M 
MM? 

MM 
MMiOM 

MM 
MM 

M 

M 

naiMo 
OMIM 

MM 

IM 

IMMI IMMOIt 
M         MM 

i4L MOM 

MNM MM« 



r lNI>UK'riMAMX»NHUJ,T 

ffflrtr4I   tyo<lnu»<l 

M - Í2 1 

•f f »ft 

•jUMtiHy valu» «HNinlMy vctua «UBtmiy vnlu» 
(m. tenaJfaMUS $1    (m. lo»w|FoMCMI II    <m. |o*>»|r oMUS ; ) 

S« 
•©« 
li« 
n, •. •, 
Iwalfafi 
too« 

• S« 
10« 
IS« 
toi 
It« 
M« 
45« 

n Al 
iriàmAI apmlftt 

CI M»** 
MMt CI  «pttcM 
ivn v»t •fwn/iawjr 

Ci 
At 
n. •. a. 

It« 

«Vla*1 

rlc« 
II 

rtc« 

IMWit 
4?        It 0*0 
li       tiro 

last    »at**« 
Mi       0M4i 

liaos« ir.tf.soa 
IMIi    1077*44 

tfSOO   0MVO0I 
lotoo  laoMfci 

ato 

ito 

Of 
•0Ü0*    aOOS+OO 
*****    SOCTOOI 

tat     ?*»•• 
tita 

t 

latta 



r INIMlH'J'lílAM'íJNNUI.T 
Il - 13 1 

i&teias*&to/Ft 

4*«mttty valu« «juanttty valu« quantity v«iluo 
IM t«*w)Pob4US $)    (m. t<ww|FeMUB |)    (m, i«m»)Ft*<u:» . ) 

•tt« 
t« 
iot 
ti« 
f». e. t. 

Oaroo broker 
«•Mir 100% 
WMto i« 
Willi« 10» 
WM* It« 
WMtotO« 
«Mt til 
WMl«»t« 
WMt«*ft« 
fWlw C4MM4MI 

V^raVv f%« €| S« 

Al 
•t Al apee lot 

km Cl »MpT 
*«% CI »P*C!AI 
UJUK     ^P**t      .^h^KrfMÉwMLáKJl^&A 

es ipicM 
tat« Al 

M,«.«. 
It« 

tt tota 

»MIO 
i tt» 

tattt    ti Maoi 
tt        «lit it 

loto?     IVtfttf 
lOtOOfO    MOW     WOO? I 

ttOOl    »04.12» i 

It Ittt 
itoittt 

IttSI 

^tPvflPtt^t' ? ojw Wt^ttt« 

tJOjitneMS rlov 
WfOJlv  l Ojp^ tttf^K 

40011 

1      It not 

rie« 
III tt§ 

tt 



r 
|MM7HTItlAlA!f»NMllJ«T 

93 
1 

ïablo   16  - Incorno  f¡tivten«ntt   Alternativo III 

(Ufî Ê) 

De r-< miriti on Year 1 !      Ycr»r 2 Year 3 

..'•VC.1TO ~D i 
i 

',', i ir.   Ve'  '    i 
p 

XV. •-   Tir-' ' :ioc 
]V:i. •  VV-1  br; n 
0: /:1c   oil 

Cor1:; 

17M •..•..' 
f.'-j'l 

i?.of eoo 

Fror.! ^••."•.v 4 
to y o :.,:-.'  3!? 

5.6'^:,rvo ' 7{n\S,   '0 

-1 ,Rf-:r>,c "••   s,C7''vof;r-- 
34..), -r^v 43'i-0' 

077   ••)/    . 
., ... •• 

(p. :V,v>sevv V^ 
- Gp.       a on a:; 

r/vi.   ¡-var-:e 
«- pJU.l.  ...               •      . -J.   ' 

- ]?o ;.   oV ana \ 
- Ov.rV -.cv. ¡J  aii 

cor/l:'P'xr-cO 
_ Tut-  .   .Tta  o:i 

In g evitai 
- .De   roeiaii oi) 

fiy.iV-   nruevtr- 

•-ïl 

.re- 

flet "Vcofit 

¡("befox-e taxe e ) 

4,600 

100 

600 

- 5.3M 
.j 

t ',, ¿co 
72,-.00 
1,100 

32,000 

148,000 

l/:\!\v 
ir;.v '0 

1,1.0 

5ü,('..!0 

272.000 

207,3-0 

I'K   .3      'J 
1-1/.     •» 

5 6,0(0 

2913,000 

207,300 

2^3,000 347,200 573,300 



r INllUHnttAMX»NH(!l/r II n 
tUnr^Minrt Vietnam ftep, 

quemt ty Vi.IlM!    - .fjMafttily velue 

MBlL^h^^^M 
HRt toUBfPIIPfVJf* j| Im, lunatTebfXib $) 

1 
*wi»tat« It taaa 
0*r*.»% •M MaÉi 
tevlH 
OM^ollt at ^^^»# 
QWflD Ht #« St i ft 
^^•n W^ *^ *^^w^t •ita •Mitt 
Wtttti tf»t aataa taetavti 
Wtittc t% aat it 4t4*ttt 
Wtttt« It* ttaaa ItUISt 
While It« 
WWictOt 
«fette t&t • tasti ato»««« 
«Hilt *•% att tasti s 
t*Nt*4i% 

a asta • 

^^RHO Ht H S« aat *aan 
Broken At »upr ttaaa tsastta 
St^fjfcffi At •pwMsWw at atta 
tjrfjfctwiet »uper • 
Broken CI a»«ct«l 
t>vk«n Ct mrefamry 
tjrvfccn C$ «|»ect«l • 

Hrvfeun At »Mr«-»upar ta tata 
BPCMCft fit •• fit ataa aattat 
•lutin«» tt* atat aattaa 
fUmtwmw br«lc«m a •wt 
fB»M*<i dri«^ 
^^BffAHtfJfJ aita tatttaa aat ^A*ff 

•Mp •*•<*•• a Stt a ata 
WMlwrk* ftvtir taat iti   m 
•Mini*» r»e« ttaur aaaaaa Hl Maat 0» 
^PPwW I^JHP# MMN tatti Itti 

HI 
iNMirtc« aataaa ?aaai 

M tf*fP«»: Annuel ttMt-mwil «f F-or«»»r*» Traf* f *aW wwatPWìWW * va> 

"TUawP ipMljM at* 
01 fjtWWtMy In tr|t»9r«fnm« 

s^ ftiaatninsi *» 



r IKfHtHTHIAUViNMDI^T 

•Mpori of mlM«4 rice «ne rice pr»«Moli by ••l«ct«*4 count rl«« of tfNt Inai ton 
»n»Hf 

II - tè 1 

fHP tf r fr* 

My vatt» 
t»m|FoMUB$| 

JCBu3iJ3E9L 
quwtlty v«tu« 

t»,toMFob<Uft$| 
Quantity value 

(m, to'w)f*oMUb$> 

»oot 
It 
•H 
»i« 
H« 

WHIt« IM« 
WHH9 I« 
«Hit« lit 
WI»H» lit 
WNU« IOt 
Whit« tit 
While lit 
WtftH« e©*le<l 
WHIlv n. •, R, 

Erofcen At »uper 
•rafcen At 6|»«ct«l 
•rafcen At ordtnf y 
(BrvkwtCI »Mp«r 
•raksflCt ft|»»cl«# 
>mfc«w Ct ordki«ry 
Ml1 wéitì CI »»H«ci«l 

At wilri- 
tot 
IS« 
ts« 

•tut tout rlct» 
WhH« rtc« 
^AwwtlwtH 

WhH* rie« ftour 

I 
l#TM2M 

Mit       MMH 
MM       »Mlftt 

•MM     MtM3r 

••ft? 
Milt    IM«*** 

Mffl 

IIMM1 

Mt »Ml« MMt     MtMTf 

M 
• II 

I Mt 
HMHtll   MCt* 

til 

II 



r INPOH'I KlAUHINMtll.T 

hai cqfXlrHMd 

Il - 26 1 

JÉJ&t 

l* Ê4*;p. 

Quantity ¥••«» quantity v*hi» cmufillty v. fur 
(m, lc**ÌFoò<U6 $)    (m, tmmlt-oh{\ :- 

•i 
19« 
161 
»Il 
brafcwi 
190« 
1% 

«• 19% 
« IS% 
e •«% 
« ts% 

ccMtaë 
r». •. t. 

At 
Al 
Al 
Cl 
Cl 
Cl 
Ci •»•cl«! 
Al 

IH 
111 
il* 

rle# 
« 

rtc« 

I       ?•§ 

114 IftM 

IM   wmtv 
MI  Matti 

V*I999T 
ta ftmst 

•IttM 

II» 01 

HI 



r IN»»U*TUIAM<JNfcUn/r 
•I- If 1 

«BBS? Aft-kSQL»£&£?x. 

tÈllttJl 
•NW«»tyt«tt» «itfitMyvalu* «»n«Myv«tu« 

Im. lm|Pafe<U»$)   4«n.le»*>Fol(U»|)     |m.taiw|ri>l<(UB|| 

it 
It* 
• I* 
Ill 

wMtttft 

WMU 11% 
wnn«a»t 
wHH«tft% 
wMt* 1ft % 

^WwW Ai •, • , 
Al 
Al 
Al 
CI 
CI 
CI 
es •p*cu< 
Al »mr«~»Mpr 

itt 
ut 
ti« 

(Il 

HI      Î 

Itti 

M 

•IT        IMtl 
«Itti    lìftttt 

IMtfVI 
I MI 

•M      IfffVI 
• «IV 

•t Itit 

IMttt •Mit     tttSMtt 

•f 

l§ ttt? 
MI       UNI 

• tlt 
is      atti 

•tttt   ttttfW 

ri«« 
«rive 

I 
rie« 
ri«« tt«r 

• Mt 



r IN DUN VM i AM301WUI Vff ti - ai I 

IfÉ& 4tg*tft¥ti 

IjflKt£ÍIÍ££ 

Rep, 

Ili y valu« 
IM, NMfwlFoMUSIl 

It y value 

10«% 
•% 
10% 
11% 
n% 
broke« 

Wulf« 100% 
WM«« Il 
WHII« 10% 
WhH» 11% 
WHII« 10% 
«Mill« II* 
WhH«»% 
wMlt c««l««} 
Willi« ti, 9, S. 

AI 
At 
AI 

»CI 
Cl 
Cl 
CI 
Al «*ar«> 

•mUnou» !•% 
WW«« W/PP^^P   v OP iP 

•Mutinous 11% 
wfMl w^Hfft tM*«JR«fl 

•lor«« 

WhH« rk© MMMrt 
til «wat 

Mullí« plea #taMP 

Mt       ttMS 
M«       Mût 
M tffJ 

uva    attii« 
wm iiotftti 
l*»tt    WCIO* 

•      *m 
IM •tati 

i 
lit     ttttt 

•M 
•ft 

m 
•iftt 

m tmt 



r IMMr.STKlAUJOJSHIJl.T 

T«Wl ** 

»I - 11 

Export» ni quitte fice and pico |tro<JuctN Uy selected rountrte« of oostlnatlon 

Tiw nirt«* 

Ceylon 
quantity value    * 

^«onft Kong 
quantity velue 

Im. terieir 03(U5 ;.> 
HUíintlty völue 
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•oslcetly, the Thal ttfmw produco« rkee for home 

tfcjft,   H Ni estimated that, en average, only #•% of tho rico 

eoe lo marketed In Ih» country.   Tobi« 49   givo« « fonerai Idee of 

Mio volt» of Ih« produco »old end ihot consumo* on tho rico form, 

tor different purpoeee.   Tho aal« prlcoo undergo con» ¡dor obi o 

ftuctustion« ovor o period of time; moroovor, tho prie« vorioo In 

so with tho typo or quality of tho product told. 

Tho prooont prlcoo of poddy to tho wholeeel« morkot of Bang- 

kok market and on tho morkot« of othor cltloa from IMS to tflJM for 

rico of various quo! It loo. 

In April Iff© tho wholoool« prlcoo in Bangkok were es follow«: 

A ft» dollar «/ton 

•0.1      dollar «/ton 

Ü. 9     dotlora/ton 

Tafeleefj  Mid «¿givo Indicai Iona concornlng tho value  of 

produced In tho rocont pool. 

Tho ovolu.tion  of pricoa la baa Icol I y eonnoctod with tho quan- 

tity a* product harvoatad and with exporte, Ihooo bolng tho only ela- 

stic factora Involved In market log tho product. 

Vary approximately, It may bo estimated that In tho next few year« 
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the price of paddy rice will remain more or legt constant at its  pre- 

sent level, with a slight tendency to rise as regards the better qua- 

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

The values quoted here for paddy rice should be taken as 

those paid by the millers to the middlemen.   The real values or pri- 

ces paid to the producer vary, depending not only on factors of qua- 

lity, but also on the obligations contracted by the producer towards 

the mi ddl emen. 

The middleman Is typical and characteristic of the Thai rice 

Industry.    He represents the entire Infrastructure connecting pro- 

duction and milling, and even at times distribution for consumption 

and export.   The middleman 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 close contact with the producer, to whom he offers 

services such as the purchase of the product and Its sale (when the 

amount stored for domestic consuopfton has run out); he acts as mo- 

ney-lender and also purchases the products necessary for agricul- 

tura,   He Is often himself the owner of land which he rents out to the 

farmer; he acts as tradesman and transportation company for third 

parties, and Is associated with the Industrialist or else is a rice In- 

dustrialist himself.   The product he buys Is resold to other middle- 

wen or directly to the miller.   Vary often he mills the rice himself 

and then offers it on the consumer market or to exporters. 

The Government has Intervened and is still Intervening In an 
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XIII,   DISTRIBUTION AND MARKETING ROUTE OF RICE IN   THAILAND 
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effort to control the operations of the middlemen and to replace them, 

by buying up and storing the paddy.   A protrammo of buying up unmlll- 

•d rice directly.from the farmer at a guaranteed minimum price of SO 

dollars per ton has in fact been introduced in the country (see table 

below). 

Thailand guaranteed price for new crop 70/71 

Type of rice   ' Price" 

• Special n, 1 grade f S. - 

•- special n. 2 grade SO, - 

- special n, 3 grade 57. S 

- first grade SS, * 

- second grade Si. S 

- third grade SO. - 

(US dollars per ton) 

The product should be handed over to the State storehouses 

and, following evaluation, Is paid for at the fixed price. 

In ISSO the Government organisation for procuring rice from 

Mie producer at the guaranteed minimum price purchased 70, 300 

lens of product by means of collection and storage centres through- 

out the various areas, especially In the central plain region. 

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

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

me.   These Include the necessity of taking the place of the middlemen 

not only for one pert of their function but for the entire programme of 
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assistance lo the farmer. In fact,  the middleman - who is not pecu- 

liar to Thailand, but typical of the numerous rice-producing coun- 

tries of Asia - provides two-way assistance, supplying all the input 

required by the farmer (financing,  seed, products,  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 to 

set up and set In motion not only the Infrastructures dependent on 

production but also those on which production depends,consisting 

above all of various forms of direct or indirect financing of the pro- 

ducer, not to mention human relations Involved. 

Transportation of the product to the storage,  processing and 

consumer distribution centres takes place In Thailand by water, 

railway or road.   Rice is generally transported in the loose state, 

and only rarely in containers such as sacks. 

The most economical form of transportation is still by water. 

However, road transport is beginning to be more widely adopted 

with the development of the road network in Thailand  and the larger 

number of motorised vehicles available. 

The paddy rice Is usually stored, In bulk, whether by the pro- 

ducer, middleman, Government storehouse or rice-processing Indug 

fry. 

When the rie« Is purchased, collected and stored by the middle- 

man, little attention Is paid te segregating the different batches of 

1 
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different varieties;; there Is a penerai tendency to mix different varieties 

of rice.   Usually the subdivision is only maintained between long 

grained varieties and medium- or short-grained ones. 

The tendency makes a considerable difference to milling,  since 

the damage caused by the product to the milling machines Is largely 

due to the difference in the biometrie axes of the grain.   The paddy 

Is stored by the farmer for different lengths of time.   Usually, once 

the harvest is over, the farmer stores up the quantity of cereal he 

considers necessary for torn? consumption and sells part of the re- 

mainder in order to meet the debts he has contracted.   Subsequent- 

ly, on one or two occasions, he sells any rice he finds to be super- 

fluous.   The time of storage varies, depending on the decision taken 

by the farmer, who tries to obtain the highest market price.   It has 

been estimated that in 1970 seven million tons of paddy rice were . 

held back by the farmers.    In fact, 60% of the producers waited to 

sell their surplus In September, when they calculated that the price 

paid 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 earlier because of financial 

difficulties.    Furthermore,   It Is estimated that 80% of the product 

harvested in the central region was sold at a higher price than the 

minimum guaranteed by the Government.   On the other hand, It would 

appear that In the North and North-Eastern regions only 40% of the 

harvest has been sold at a price above the guaranteed Government 

minimum. 

The amount of cereal which the middlemen and the rlce-proces- 
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•Nig Industry Is able to »tors is nevertheless Insufficient, especial- 

ly In view of the futurs increase In production. 

In the absence of a recent census on the storage facilities ava ¡J, 

•els In Thailand, Table 55    has been drawn up on the basis of the 

ftM census. 

Current prices for renting storage facilities are declared as 

•veraging   a# 0.50 dollars per ton of product per year or season. 

As a general rule, in Thailand rice is stored in wooden buildings 

with walls of bamboo matting.    The building has no concrete flooring 

but consists of beaten earth once more covered with matting and petty husk. 

Storage conditions are primitive In the extreme, with the result that 

Miere are high losses caused by insects, rodents or birds. 

For statistical purposes the competent national offices calculate 

• loss of product equal to 7. 5% of production In terms of paddy rice 

1er of S. 0% in terms of milled rice) for direct utilisation by the pro- 

ducer as seed.   This percentage should also Include the hidden los- 

ses of product as a result of destruction by parasites, etc. during 

storage. 
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APPENDIX   IV 

SURVEY ON EXISTING RICE MILLS 

IN THAILAND 
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IV. LThe recent development of the rice industry in Thailand 

Immediately after, the Second World War, the system of mill- 

ing In Thailand was changed by a technical innovation: the huiler. 

The huiler is worked by an internal combustion engine, and 

mills the rice in a single operation, carrying out shelling and 

whitening at the same time. 

It is an American invention, derived from a similar machine 

used for processing coffee beans; in fact, the best-known North 

American manufacturer, whose name has become synonymous with 

Nuil of the machine, produces machinery to procese both coffee and 

He«. 

Before the Second World War, the large North American mills 

used nutters to whiten the rice, instead of whitening cones. 

In the colonial period between the Wars, American, British 

and German manufacturers distributed the huiler In Central and 

South America, Africa and the Orient, not as a whitening machine 

far shelled rice but as a machine capable of carrying out the entire 

milling process in a single operation.  The revolution In mechanical 

milling consisted In having concentrated the process, which In the 

large mills was carried out in at least two stages, into one stage 

•my. 

In Thailand, the hullera were Imported, and later manufactured 

locally, with groat success, and before long the entire milling sys- 
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lem changed completely, with very Important consequences and 

serious repercussions, as we shall show. 

The huiler and explosion   engine gradually replaced home 

pounding, and the production areas became studded with small 

mechanical mills which processed the paddy, even in small quanti- 

ties (50-100 Kg. ).    The first result of the introduction of the huil- 

er was thus the almost complete disappearance of home pounding, 

freeing men (or women) from the labour involved in manual mill- 

ing« 

But the effects of the huiler did not stop there. Not only did 

It replace manual processing by mechanical milling at the level of 

producer-consumer and local consumption, but also had repercus- 

sions on the industry which was already well-established In the 

country;   small mills equipped with hullers absorbed a large pro- 

portion of the rice which should have gone to largo or medium- 

sized mills, and put the processed rice onto the market In compe- 

tition with the industrial product. 

The huiler plants are generally to be found in the production 

•reas.   They have a very limited capacity (less than 5 tons/day), 

and can be purchased and Installed at low cost, since all that is 

necessary is a shed to house   them.   Processing is usually car- 

ried out on a service basis, I.e. the operator does not buy the paddy, 

but only processes It, returning the milled rico to the owner. 

For the first fifteen years after the war, until recently, the 

rice industry In Thai land was disintegrating at an alarming rat«. 
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Tha hullsr, which changad Ina milting system In Thailand, 

must alao ba hold responalbts for various negative aspetta of the 

present rica Industry In Thailand,   Tttaaa may be aummarlaod aa 

fol Iowa: 

t)       Tha reduction In tha food value of Ina product, which la pro- 

cessed to a hloh degree of «tilting to giva an Invitingly whit« 
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•f this development was the Increase in the number 

•f medium-sized or "standard" mills alongside the huiler plants. 

MM point 1.1 of Ih« Final «toporO. 

AHor Ih» Socoro World War, ino local mechanical workshop« 

rapidly developed their production of rice-process fng machinery, 

similar to that Import.« from Europa out of smallar dimensions and 

capacity. 

M »s therefore not only due to the huiler that the big mills In 

•Hs neighbourhood of Bangkok and Dhenburl were forced to close, 

but oui aise bscause medium-sized plants began to be manufactured 

••«ally for Installation In or near the various production areas. 

The hullera and standard mills are largely responsible for 

»»s spread of rlce-rpocesslng on a service baals, I. e. milling for 

payment without the purchase and sale of the rice. 

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

constitutes one of the most Important problems to be solved In mo- 

dernizing, rationalizing and Improving the economic yield of the 

rice Industry. 

IV- • 
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•V.a    The various types of rice mill In Thailand 

In I960 a study was carried out on the Thai rice industry. 

This classified the number, type and characteristics of the mills 

as follows: 

4V. 2.1 Small mills:   Plants with a capacity of 1-5 tons/day.   They 

generally consist of one or more hullers, which carry out the en- 

tire milling process in one operation.   At the end of 1956 there 

were 3516 of these plants,  16% of them in the Central Region. 

Their total capacity amounted to 7,960 tons,   I. e.   11 % of the over- 

all milling capacity of the Thai 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 

Hie capacity of the industry, while In the Central Region they rep- 

resented only 3,2%. 

The small mills or hulling 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. 

IV*. **.*  Medium-sized or standard mills:  Plants with a capacity of 

5-30 tons/day.   They generally consist of several machines, each 

executing 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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IT» CAPACITY OF SMALL MILLS COMPARED WITH TOTAL 

CAPACITY OF ALL RICE MILLS IN THE DIFFERENT 

REGIONS ft956) 

Dally Total Dally Capacity 
Region capacity of small mills % 

In Iona In Ions 

Central plain 44,761 1,429 9.2 

North-Eastern 11,113 1,528 13.7 

Northern 7,342 2,002 38.2 

Soul hern •,161 2,201 27.0 

Whole country 71.37? 7,960 11.1 

IV- 6 

Origin : Rice Department, Ministry of Agriculture 
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Al Ih© end of 1056 there were 2,179 standard mills In Thai- 

land, wllh a total capacity of 86,34! Ions/day.    The Central Re- 

gion possessed 1244 of them, I.e. 57% of the national total, with 

« production of 17,736 tons/day, forming 67% of the total pro- 

duction of the medium-sized mills (see Tabic   56). 

IV» 2.3. Large mills:   Plants with a capacity of over 30 tons/day. 

Besides being equipped with a large number of processing machines, 

Ihey also have fully-mechanized conveyor systems to transport the 

product from one part of the mill to another. 

In 1956 the number of largo mills In Thailand totalled 370, 

with a total productive capacity of 36,986 tons/day (see Table *•!• 

The largest of these mills were concentrated in the Bangkok and 

Dhonburi regions (40) and in Ayudhya (34).   Of the national total, 

. 227 were In the Central Region, I.e. 61.35%, with a productive 

capacity of 25,596 tons/day, equal to 69.20%. 

There were 41 mills with a capacity of more than 100 tons/ 

day. 

Of the 6067 rice mills in Thailand in 1956, by 1970 many had 

disappeared, but many more new plants had been erected.   The most 

recent official statistics give the total number of rice mills as 

24,636, of which 85 have a productive capacity of over 50 tons/day, 

and the remainder of 5-50 tons. 

In fourteen years almost all the large milts have closed, es- 
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BY CHANGWADS. CENTRAL REGION 1956 

Changwad 
Number of 

mil Ir 
Total Daily 
Capacity 

in tons 
1 (Cap. ) 

Karnchanaburl It 144 0.92 

Kampangphet • til     . 0.63 

Chant aburl 16 154 1.43 

Chaaeungsao ** 763 4. 30 

Chotburl *s 604 3.29 

Chatnart 10 316 1.70 

Tread 4 50 0.10 

Taag to 105 1.04 

Dhonburl 16 173 1.54 

Nakorn-nayok 13 470 1.65 

Nakornpathom 71 1,000 6.64 

Nakornawan •2 1,107 6.01 

Nontaburt 17 503 3.10 

Petbrothanl 41 770 4.34 

Prachuabkirlkan - - - 

Pr acheenburl tt 106 1.61 

Bangkok 47 •46 4.76 

Ayudhya ft 1,139 6.99 

Pljlt 46 669 3.77 

Bhlanulok 40 406 1.16 

Petchburl 36 976 1.11 

Petchaboon 9 156 9. OS 

I 

I 
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Changwad 
Number of 

mUla 
Total Daily 
capacity 
In ton« 

%(Cap. 

Rayong II US 0.76 

Rajborl 64 •3« 4.71 

Lopburl TI M7 8.00 

Smutprakarn 41 •66 8.00 

Smulsongkram 14 1ST 0.89 

Sareburi M »36 1.89 

Slngburl M 361 8.04 

Sukhodhal •1 626 3.53 

Supanburl 69 962 6.54 

Ang-tong 48 706 8.98 

Utradlt f 668 3.20 

Ulhallhanl 14 •71 1.83 

Smutaakorn 17 »80 1.8« 

Total 1,844 17,73« 100.00 

Nota: The figures wer« calculated from the «tati«tics of the 

rice Department, Ministry of Agriculture 
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ya,, NUMBER OF L ARPE RÏCE MILLS OVER 30 TONS/PAY AIMO 

CAPACITY IN THE DIFFERENT REGIONS 

(ita) 

Total Total Total 
Region                  No. cap. In No. cap. In No. cap. In 

Ions/day tona/day       tona/doy 

Central                  162    7,143 37         3,475 26   14,078 

North-Eaetern      6t    3,209 12             #56 4     1,500 

Northern               14    1,163 •            MO 3        •*• 

Southern                It       171 I               M I     2,450 

Whole country     273 12,3*8     M        5,001    41    It, 57?      370     36,906 

No. 
Total 
cap. In 
tons/day 

227 25,596 

35 5,565 

33 2,317 

25 3,406 

Origin : Rica Department,Mtniatry of Agriculture 
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«», 

Melali y In Mit erees of Bangkok, Dbonburl and Ayudhya, while 

tfte »mall mills or hulling planta nava increased from Mit te 

tt9*42: an Increase ef'almost 800%.   On the ether hand, accord- 

ine) le the data collected, the standard mills, I.e. the milla with 

e capacity ef §-50 tene/day, but using a processino, system differ- 

ent from that of the hull ers, have Increased from 2,179 to f, 911, 

einlöst Stiel. 
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IV.«,    The yield of the various type» of miti 

A« already mentioned, the hulling plants give a yield 2-8% 

lowe>r than that of the standard and large mills; 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 ii available concerning the quality of the milled rice 

produced by the hulling plants.   For the standard and large mills, 

the average overall yield is 55% whole kernels, 11% brokens, giving 

a total of 66%.  When high-quality paddy Is used, the yield is 64% 

whole kernels, 3% brokens, totalling 67%. 

In general, the standard mills give a higher yield than the 

large 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 

mills are more efficient, giving 51 % of whole kernels as compared 

with 47% from the standard mills (see Tables 60and 61 and Diagram 

XIV). 

The overall yield in terms of edible rice (whole grains plus 

brokens) varies by only 0.1 % i 65.»% in the standard and 66% In 

the large mills. 

However, the average yields, whether overall (whole rice and 

brokens) or qualitative (percentage of brokens) are not to be taken 

alone, as they depend on varied and numerous factors, ranging from 

the quality of the paddy to the layout of the mill, the efficiency of the 

machinery and the skill of the labour force. 



INlJUBTKIALCONStJ/VT IV- 15 

IO,.   PRODUCTS FROM MILLING - GOVERNMENT EXPERIMENT 

(I §58) 

Head 
Rice 
(kg.) 

Broken 
rice 
(kg.) 

Flnefr 
coarse 
bran 
(kg) 

Husks 
(kg.) 

Deficit 
(kg. ) 

Luengrahang 47§ 193 112 219 2 

Puangnak 26 443 243 95 218 1 

Nartgmol 3.4 469 211 tei 217 2 

Luengorn 29 431 191 93 104 1 

Luengorn 23 506 173 96 224 1 

Muongpye •35 155 §7 222 1 

Luengyai 34 Mt 127   . •4 228 

Origin: 

Noie: 

The Government Experiment Rice Mill, Rice Department, 

Ministry of Agriculture 

All kinds of broken rice are Included 

i  
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#4* TQTAt Cf^ORTS WITH WEQ^D TO THOSE %FJ*CX m> »&ÌJL 

Total   Valu« Export« file« 
KMporte(FOB) Ouantlty Value 
Militons of million« Mill 

dollar* «I Ion« of doll> 

t Total CxporU  Matee ttot«»t 
Value Quantity  Value Valúa 

Export«!!)   Million«   million» Exporte 
•I ion«     of doll. 

fM9 4M. t i, M IM.1 M.t •.•14 •f. • •.S 

IMI MO.t i. M IM.« M.« •. RT »0.0 0.0 

IMS eft.« i. •f IM.« M.« •.4TI MO SI 

IMI 4tt.t t 41 Iff.« M. a •.T44 41.1 t. 5 

IM* êlf.t i M ••«.• M. 1 i.m •T. S 10. • 

IMS M?.© t, ,M tu.» M. 4 •.•04 M. 1 T. 4 

ItM MI.« i .Il MO.O M.» t. Il« TO. 0 10. t 

IMf ••4.0 t ,4i M3.0 M. S l.OtJ M.0 •.7 

IMtO) •4«.0 i .«1 IM.« M. 9 t. SM M.0 13. S 

•M»W m.© • M M3.I M.» I.MO ft. 0 11.4 

(a) Source: »Economie Progrès« of Thailand - fonerai Indica I or«** - Office of 

National Economic Development Board - October 1«M 

(Il Eut In« led 
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#v*  

ft» tan» «M* «PM tpt tat* m 

•w PJW" •lini ««•• «t • Miti,  »»pair 

tatHtar *t f»»»H««e«, «NfttatM» f-f*. A«»H I *•••••» •** •*- 

prwkrtta*! «I taP p««fN« «r« «•*>••**••, •» "*•! «* ta» &**• 

ww» —wirmi«« • taf« •*•»• «pi IM« ••*•*    *# 

Tta» «fM** «I tatattlf« ta« pfttMlii »•« I« ta* CM* •* 

ptMtap p* • M»M*« ÌMM»I* *• «* ir»« Impirumt•.   A« •»•nii«n»«i 

•, taw totfttafjpt««« wMwMy MNI ta» rte«twltaaul •**•*• 

H, tu ta*** *f ta« pftawe *r HHMtar «ta» P*** M. 

#^«f taiit t»rviw I«M^MHIV »««»«»y »»^i^^iy »«^>«< »-*. 

••Mt  Jkp^B^PJpBrip   taataita   llS   P*PBHHH»T"M  VV  «Ptv  UPPWVIWF    •P*W V#W   pw**^P/^P»P»**'» 

ppftppj thuiîit. trois wit*» Mi «•»•« ** •»•»•. ta«* •*•* « 

g» •»•* t* ta» frota* «r« tapi tv ta« 

au» ttf ta» Hmmré «ulta 

pjlfn PP fP*ipFJp^r Pifjpj* ?p* 

tapf 
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epatlty, eentelnlng it amellar e*rcsn«a#s of broken«. 

A awv«y eareissl.eut di Iff? showed thai fef of »he stan- 

mltls «paratas? bath by purchasing end selling Mis He* and 

• service basis. 

Whan He« It mlHed «i • servlca basis, It msy be paid for In 

wsys: 

tSt «hers»   a.if-l.M US $ per Ion of paddy.   The 

Mgtioot orles    Is charged at lha beginning of Mis season, 

bamedlatcty after the harvest, whan there   is   a lot of rica 

la bs milled end the market price of the by-products is vary 

,   As the quantity of rice available diminishes and the 

price of the by-products rises, the charos for mill- 

ing I« lowered, the operator baino, satlsf lad with the sum ha 

obtain« from Mia sals of Mio by-products. 

About 79% of Mis mills charge nothing for milling, consider- 

feej Ihet their services ara sufficiently compansatsd by Mia * 

«alúa of Mia by-products which they retain. 

The remaining 4%. not only make no charge for milling, but 

•stoatI y pay Mia producer or trader I. tS-l. »• US $/ton. 

Tb* value of Mia by-products makes It possibls to cover Mia 

of milling and ta pay the owner of Mia product. 
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«*i AVERAGE RUNNING COSTS IN MILLING 1 TON OF PAPPY IN THE 

HICE MILLS OF THE CENTRAL REGION (IPSO) 

SU« of mill 

Large 
(more than 
90 tona/day) 

Medium 

(from § to 
30 tona/day) 

Management 

Coala 

Saht $ 

14.12        0.70 

10.13 0.00 

Mill coats 

Bant $ 

46.72        2. 34 

40. S3      a. 4a 

Average 10.13        0.00 47.03 

Source: Rice Department - Ministry of Agriculture 

a. 30 

Total cost 

Baht $ 

00. 04      3.04 

00. 06      3. 33 

03.75      3. IB 

Note: The motor power In a medium-«lie rice mill Is, as a rule, teas than 

that neceaaary for a large rice mill, In ao far as processing equip, 

ment of medium capacity calls for a proportionally smaller consumption 

of power (this haa a restraining influence). It should also be noted that 

the large rice mills are usually equipped with parboiling units. Further- 

more, the fact that labour coats In a large rice mill should only be 10% 

less than In a medium sise one, is explained by the lack of mecanizatlon 

In the handling of the product In transit to an from the warehouse. We 

have had to accept the cost dsts exactly as given to us. 
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ft». RUNNING COSTS IN MILLING 1 TON OF PAPOV IN RICE 

MILLS OF THE CENTRAL REGION (1958)        I 

' List 
Largs MM Is 

Saht           f 

Medlum- 

Baht 

sized Ml 

% 

Cost of grirtgtng gear •.04 IS. »2 5.02 10.34 

Cost of labour 18.43 45.43 28.75 59.24 

Cost of lubricating oil 3. 20 6.85 5.00 10.30 

Cost of repairs to grinding 3.63 7.01 4.46 9.20 

equipment 

Cost of fuel ft. 60 11.99 ft. 30 10.92 

OtKsr . • _ . , 

Total 46.72    100.00 46.53      100.00 
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1 

A survey carried out In 1557 showed that 50% of Ih« »Ion- 

dard mill« operated both by purchasing and selling the rice and 

on a service basis. 

When rice Is milled on a service basis, Il may  be paid for 

In several ways: 

a) About 10% charge 0. 50-1. SO US $ per ton of paddy.   The 

highest price is charged et the beginning of the season,  im- 

mediately after the harvest, when there is a lot of rice to 

be milled 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 mill- 

ing Is lowered, the operator being satisfied with the sum he 

obtstns from the ssle of the by-products. 

b) About 7«% of the milla charge nothing for milling, consider- 

ing that their service« BV sufficiently compensated by the 

value of the by-products which tey retain. 

c) The remaining 4% not only make no charge for milling, but 

actually pay the producer or Irader 1.35-1. 50 US $/ton. 

The value of the by-products makes it possible to cover the 

cost of milling and to pay the owner of the product. 

Milling on a service basis makes difficult any Improvement In 

the yield of whole grain rice, since the miller Is Interested, to a 

certain extent, In Increasing the quantity of brokena and bran which 

are kept as payment for the milling service. 
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Al prosent, rice-processing can be divided Into the following 

categories, according to the methods adopted: 

- 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 

rtce from paddy (as In the case of the hutlers); 

- multi-stage milling, in two or more operations, using several 

machines which each carry out one stage of the milling process 

(shelling, whitening, polishing etc. ). 

Multi-stage milling Is carried out by two distinct methods, 

taking their names from their countries of origin: the European (or 

"traditional") method and the Japanese method. 

Thailand is at present at the point where these two systems 

meet, or perhaps conflict. 

The European method was Introduced into the country with the 

rice mills.    It Is based on the use of disc shellers, whit oners with 

an Inverted vertical cone and polishers or brushers with a vertical 

cone or cylinder. 

The Japanese system, which began to spread In Asia and other 

parts of the world only after the War, uses shellers with rubber 

rotters, whlteners of two different types (friction or emery) and nori- 



r IftlMlMTIMAM'ONMttl.'i' M- M 1 
#. fOTAt. VALUER QF THE WENÇIRAL 

|U. S. DOLLAPHN 

rs 

L2ï£ !&• JSUËËSL yfii ^^^^^^S 

•MO IM, 4M, »OS IM, 007, MO M, OM, 703 17,006,610 

•Ml •fl,OM,MS 106, 502,14« 10, MO, Mt 10,007,770 

IMI tOt.MS.lOt ios, 532, sei 14, tt7, 050 0,505,011 

IMI 171,106,0*4 •S, 101, MS 17, MO, 317 0, 111, 740 

lOM ttO, 407,406 102,094,710 40,072, 062 0,910,015 

Iff! tlê,7t0,066 M, 044,414 M, 337,001 IO, 041, t06 

IMS MO, OSS, 1*1 01,034, 070 1,164,441 12,147,822 

IM? tit, 657, 341 70,006, 2M M, 000 0, 601, 060 

1060 IM, 741,817 00,700,564 - 0,447,03a 

(•) Skairc®: Annual »tateme«! of Foreign Trad© of Thallond 

department of Custom« - IOM 
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sonisi cylindrical polisher«. 

There Is also • difference In the methods adopted to separate 

the »helled rice from the paddy.   The traditional or European sys- 

tem uses an oscHIatlng tray divided Into compartments, while the Ja- 

panese method consists of a tilted steel-mesh tray, which Is sta- 

tionary for small plants or vibrating for large mills. 

As mentioned above, a precise comparative study of the re- 

sults obtained from the use of each individual machine, whether of 

Japanese or European make, would decide the technical and econo- 

mic advantages should It be adopted by the Thai rice-processing 

Industry. 

Mechanical processing, whether by the traditional 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 little the principles 

en which the various machines operate, It has made considerable 

advances as regards the flow chart, by Introducing new auxiliary 

machines. 

In the last few years, excellent results, from the point of view 

of both quantitative and qualitative milling yield, have been produced 

by the so-callcd'lFragmented'processIng system. Since every machine 

processes the grams of rice ha certain position, and the efficiency 

of the operation depends on one or more blometrical axes of the 

grain, It can be seen that uniformity In the biometrie dimensions Is 

of the utmost Importance.   For example, In the case of the sheller 
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with abrasive horizontal bisca, »holling Is carried out by pressing 

the ends of the grain when it Is In a   vertical   position.   The space 

between the two dista'must 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 

average will not be husked at all.   In the case of the roller shelter, 

on the other hand, the grains are husked lying in a horizontal posi- 

tion. Those thinner than the space at which the rollers have been 

set cannot 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 divided into batches of grains with perfectly uniform 

length or thickness, they could be processed on a rational basis, 

giving the highest possible yield.   Especially in Thailand, where 

the paddy to be milled is usually a mixture of different agronomic 

varieties, pregradlng,and also grading of the milled rice would cer- 

tainly constitute a step forward. 

After milling, the different batches of pregraded rice, pro- 

cessed separately, would be kept   apart.        The separation of bro- 

kens from whole grains, from the different products milled, could 

be carried out in a perfectly rational way, wnà the broken», 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 broken» 

of various sizes are mixed   H would be possible to produco absolute- 

i 

i 
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uniform batches of rice, answering to tho precise norme laid down 

in the standards for milled rice. 

The grading of the product on the basis of size could also be 

combined with that according to specific gravity, removing grains 

or broken» of a chalky texture; these could then be mixed with the 

saleable product', again ih accordance with the percentages laid 

down in the official rice standards. 

The Thai economy would benefit considerably from this,  es- 

pecially as regards rice exports, as batches of rice corresponding 

perfectly to the conditions of the sale contractas regards quality, 

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 avoid 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 

becomes considerably higher than the price charged.     One of the 

main objectives of the Thai rice Industry must be to install plants 

designed on the basis of a flow chart which Includes the pregradlng 

of paddy, processing In separate batches of graded paddy, separate 

storage of milled rice and by-products and accurate mixing of the 

various products to achieve the correct qualitative composition. 

.V, B Mechanical milting with the help of organic solvents Is the 

latest technological development In modern rice-processIng.   We 

i 

i 
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•hall deal .with this subject In greater detail In the following 

P*9f». 

The method le uà od only for the whitening process; shell Ins, 

grading etc. remain unchanged and must be carried out by the nor- 

mal mechanical methods.   In other words, processing by means of 

organic solvents takes the place of normal whitening, between 

•helling and grading of the milled rice.   Pregrading of the paddy 

and dosed mixing of the different types of milled rice and brokens 

cannot be replaced by the use of organic solvents, but on the con- 

trary should be combined with this method In order to obtain the 

bast results. 

L. 
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KV. MODERN, MltUNG FlOW OH**! 

CONVENTIONAL. PROCESS 

Field felce 
Clear 

Rough 
Rico 

Brt-nptemoval 
(Dry Willing) 

Poll»h4d 
Rico 

W*"4A   PNOCEBD 

PMII Rice 
Cleaning 

[UM* 
Rough 
Rica 

_ 

ling 

rirwi Removti 
(extraction) 

.   Mi Ming 

Rico 
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Ü,. WCC Mit LIN© OPERATION* 

••ci Ion rVocoaotn« 
•yotom Producto •V-producía 

Rocoption 
rVo-cloanln« 
•lor««* 

Mochonlcol Ctoon poddy popurllte* 

•rodln« Mochonfcat Poddy of «««tr- 
otti «tao« 

•Noll In« Mochonlcol •hollodor 
orawn rico •££. 

Whllenln« 
ond 

Pofiohln« 

Mochonlcol Milled rice of 
«floren« mill- 
In« doojroo« 

Mow brm ir pjollah 

MM proeja« Oofalted br«n, 
enido oli ond 
VO«Pt<iMr wo« 
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», Hi« crude ell It already free from vegetable waxes, and there 

It therefore no rveed for a »pec la I process to extract these during 

refining. 

The defatted bran obtained as a by-product Is resistant to 

ttsmûr dégradât Ion and can consequently be stored for long periods; 

M can also be used ai raw material for the extraction of protein 

'*fwhich Is contained In a higher concentration), or used directly 

for the preparation of many different foods. 

The technical arid economic advantages of this process are 

beyond question, and In addition, for an exporting country such as 

Thailand, there Is a further benefit of an economic nature which Is 

«Ktromely Important. 

Since Thailand exports rice not only to market» which require 

• highly-milled product but also to markets which, because of the 

tower price, accept undermined rice, the XM process would be an 

excellent way of satisfying the latter demand; It makes It possible 1o 

produce undormllled rice, leaving a high percentage of completely defat- 

ted brmn en the grain, giving the product an excellent   colour and very 

;    good storage properties. 

f»«r Thailand, as an exporting country, and for many other Afri- 

can and Asian countries which consume rice, either produced locally 

or Imported, the XM process offers the Ideal solution to the much-dls- 

sussed problem of the consumption of undermined rice: the dieticians 

affirmed that It was important to consume rico undermined, whereas 

the processing Industry rightly pointed out that the fatty particles left 
r 
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on .Ih« grain became rancid during storage and ruined the flavour, 

rendering the product unsaleable.   The new process, by extracting 

the oil from the bran left on the grain, has finally solved this prob- 

lem, since it is no longer possible for the odour or flavour to deter- 

iorate.   In other words, th« problem of food value which arose when 

mechanical milling on a commercial scale replaced home pounding in 

'•amortar has at last been solved by the XM process. 

. The Thai rice-processing industry could increase the overall 

yield of milled rice for export to certoin markets by reducing the 

quantity of bran removed, to provide a product as good, if not bettor, 

as regards nutritive value, appearance and flavour, which could be 

slorod indefinitely. 

Undermined rice has a tendency to become floury after a time, 

as the particles of bran left on the grain dry out and rub off.   This 

could be prevented by glazing, using a glucose and water solution and 

. talc.   Until now, this process could not be applied to underml»led;rlce 

because of the fatty particles, which did not allow the water to be ab- 

sorbed, but when the product has been completely defatted by the XM 

process, glazing should be possible. 

.   v. ••   The XM process Is a North American Invention which has been 

developed in the last ten years;    the Initial studies and research began 

about 1960. 

A large number of patents have been taken out, In the United 

States and In other countries, to protect the Invention.   The patent 

i 

i 
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Issued In lh« name of Truman B. Wayne hM led to Ih« fiirsi, plant 

erected by Rlvlm Foods Inc. at Abbeville In Louisiana alongside 

a previously-constructed rica mill using conventional methods lo 

procaas rica mechanically. 

Food Engineering International/ Inc., a subsidiary of Rlvlana Foods 

Inc., holds the world-wide exclusive patents license end has the power 

lo Issue licenses fa* the X-M process lo other parties. 

V. ft As mentioned above, the new process replaces mechanical 

whitening In the milling process (see Diagram XVI). 

Alter threshing and drying, the paddy is cleaned If necessary 

and shelled. The shelled rice Is then moistened with oil (usually 

crude bran oil) and left for a certain length of time In tanks, to     . 

soften lh© layers of the caryopsts; this makes It vary easy to remove 

these layers by peeling rather than abrasion or mechanical culling. 

From the softening tanks Ihe product passes to the whitening 

machines, In which the bran Is complete*' separated from the starchy 

endosperm. The machine used for this process Is a hull er-type whiten- 

mg machina, similar to Japanese design, which has been duly modified; 

H Is baaed on the principle of friction. Inside the machine, the rice 

meets a mprmy of organic solvent, of the type normally used In food 

« « 



IKIH INTUÌ AM*»K»«>I.T II- M 
1 

IU. ft, évllor« por Ton» 

Voor %m% It IH It«       M*        Stt AI Klprr 
Mal?t 

IM» M. M 

IMI M. if 

IMI M. M 

IMI M. ti 

IMI M. M 

IMS M. 41 

IM« 10t. 48 

IM? IM. M 

M.» MM M.M ».M M.M 

tt.M tf.M M.M n.M M. M 

M. 61 tl.M M. 41 ••*•• 

M. I« tl.M ff.M - ?!.*• 

ff.i© n.M f* »* »t*1 ••••» 

M. M M. I§ ft. M ••. M M.#t 

IM. M lOI.SI tf.M M. It M. 4» 

Ht.M Ut. Il IM. M IM. M IM. M 

tf.M M. 4? 

II. •• M. 40 

fit» 4t. 44 

M. M •1.3^ 

M. 40 M. oe 

M. 40 M. 15 

M. 40 M. t? 

M. M M. 71 

U> ftowre©: «economic Progrès» of ThaHoml" - «©noral Indicatori - Off le« of 

No Itomi I Economic Development Boorf - October IMt 
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XVI.    KM  RICE  MILLIN3  PROCESS 
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Polished R»Cí 

To Sizing 

"s.--" 

S/Sr—zz 
„ zzr     TO st Dewaxing 
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processino.   This solvent Is sprayed onto Ine rico throughout tho 

process of separating the bran from the caryopsis, fulfilling three 

functions: 

- II helps to remove the bran and separate it from the product, taking 

with it even the smallest particles which would otherwise have to 

be removed from the surface of the grain by brushing; 

- It dissolves the fats contained not only in the bran bul also In the 

starchy endosperm; 

- It disperses the heat which tends to develop as a result of the fric- 

tion of the rice, keeping the product cool and thus avoiding the pos- 

sibility of crocks In the grain due to the rise in temperature. 

When the bran has been removod f rom the grain, they are then 

separated by screening, during which the product is subjected to a 

continuous flow of warm solvent.   At this point, the rice, which has 

been whitened but is still wet with solvent, follows a different direc- 

tion from that of the bran in Diagram, xvi. 

The cereal is passed through a.machine which evaporates the sol- 

vent (rice desolventizer)*   It is then graded to remove any broken or 

damaged grains present in the edible product. 

The bran, carried in the flow of solvent, goes through a compli- 

cated process to remove the oil It contains and to retrieve the solvent, 

which can then be re-used. 

The bran which remains when the ell and solvent have been 

moved gives a by-product which Is almost completely free from fet. 
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;V. eVI/..  The defatted bran obtained from the KM process it very light 

in colour; it has vsry IHM« odour and may be stored for a long time without 

deteriorating, as it contains almost no fat which might go rancid. 

When analysed, it is shown to have a protein content higher 

than bran derived from rice processed mechanically (17-20% as against 

12%). 

The properties of this by-product are such that it may even be 

used as an ingredient In foods for human consumption. 

It should be noted that both the edible rice and the bran obtained 

from the KM process are relatively resistant to Insect contamination 

because contact with the solvent tends to destroy parasitic life in 

the product. 

' V.-C4'. The bran oil is light in colour, and does not contain wax. 

(The average proportion of vegetable wax contained in rice bran oil 

Is J-f %; the percentage in oil from the KM process is usually lower 

than». 15%). 

An Important characteristic of the all Is its lew content of FFA. 

Since the oil is extracted from the bran actually during the whitening 

process, the lipase is completely Inactivated and cannot separate the 

fatty particles, as usually happens in the period ef time between pro- 

duct Ian of the bran by mechanical processing and Its usa In the ell-ex- 

tract Ion plant. It Is estimated that, en average,   the percentage mf 

FFA «mich forms during the first hours of storage ef the bran by me» 

snsfiloat processing Is of the order ef I % per hour. 
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The FFA content of the crue» oll determines the yield In tonus 

of edible oil obtained In refining, as shown in Table §•>.. 

: V. t. 4      vegetable wax, for Which a profitable industrial use has 

net yet been found, may be returned to the defatted bran, increasing 

Us weight without notably decreasing its value. 

V. •. ».• The sconomic evaluation of the KM process is based exclu- 

sively on comparative data obtained from the only Industrial plant of 

IMS kind In the world, 

Since this plant operates under the particular conditions of 

Southern Louisiana, and processes rice with the typical character- 

istics of that grown in the South of the United States, the evaluation 

given below must be taken as extremely approximate and liable to 

considerable variation. 

This depends on: 

- site characteristics of the paddy to be processed, particularly with 

l»garrí to the agronomic variety, the purity of the strain, the har- 

vesting conditions, the methods of drying and the storage conditions. 

If the row poddy contains grains which hove been physically or me- 

chanically broken, before It is processed, or If It Is of an especial- 

ly fragile type, this will obviously have m adverse effect en the 

ytefd In terms of head rico and percentage of brokens; 

• fee moisture content of the ceree! te be processed may cause »he 

to fune tien Imperfectly, and above oil may Influence the 

i 

i 
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fe*. VARIATION OF WKCOVERICS OF EDI SU E OIL ETC. DEPENDING ONF.F.A, 

(i)   IN CRUDE OIL 

F.F. A.  (%) 

Expected 
Process       Artici.        p#cov#ry<%)    ¿ s 10 IS 10 

Crue« oil - 1,000kg. 1,089kg.   1,000kg.   1,000kg. 

Dewaxlng     Dewaxed oil       OS. 5 
crude WOK 10.0 

Neutrali-     Neutral l*ed- 
slng oil Y-07-FFA     TS» 

Soda-foots 100-Y 

•leaching    Bleachedpll       ft. S 

Deodor ing   deodor ed oll      ft. S 
•cum oll I. S 

Wintering    edible ell M.t 
solid ed Ibi e- 

•N ll.t 

MS MS MS •65 
100 109 too 100 

752 sss 590 493 
1U too 26S 372 

7S7 642 sto 475 

?•? SIS 545 4SI 
If ••• 0.4 7.1 

§00~ Ml 401 S04 

10? M it M 

l| The calculation It based en method Ne. 1 wich Is Introduced in 

•lis quotation from • booklet by M/s Bese OH & Fat Co., Ltd. 

•J aTnyoctert recovery (%) empresses recovery rate se*Inst the 

luster lai tei each stage of refining 

H SWIM edible ell Is also ©ailed SHIFT OIL % 
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quality of the oil extracted; 

- »he local environmental conditions, which may Influence the process- 

ing opération«, reducing the yield In terms of products and by-pro- 

ducts and causing high loases of solventi with the consequent Increase 

In processing costs. 

The factors which may influence the process. Its results and con- 

sequently its profitability T9 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 conditions of 

Thailand, before taking any decision as to the erection of a large, com- 

mercial plant. 

It should also be remembered that any economic evaluation does 

net take into account the royalties of the patent or licence to be Issued 

by Food Engineering International, Ine« 

Since the XM process must be considered as part of the whole 

milling process,  Including reception of the paddy, cleaning, shelling 

etc. right through to bagging (see Diagram >'V    It was first necessary 

to determine the present cost of processing rice mechanically In a large 

rie« mill In Thailand. 

The cast of the whitening process alone, by means of an organic 

Salvent, was than added te the amount estimated. 

The east of milling rise mechanically, as at present estimated In 

Thailand, should Include depreciation nel only of the mechanical pro« 
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coosing machines but alio of «Il tho auxiliary services connected with 

Nw pl«ntt *»r »toras* of Ito paddy, milled rico and by-products until 

Iholr uoo or 61 »paIch. 

It should also bo remembered that traditional mechanical milling 

la of a seasonal naturo, whereas a processing system Including tho 

MM mothod Is a truly industrial operation.   For obvious technical and 

economic reasons, the usa of organic solvents in processino, the rica 

requires that the plant operóte non-stop 24 hours/day and 7 days/week, 

for at least 300-320 days per your ,'       " ' 

In the case of Thailand, where there is only one rico harvest, 

this means that a very largo quantity of paddy must be bought and stored, 

In order to food tho plant continuously with raw material.   The storage 

of auch a largo quantity of cereal obviously requlrea extensive capital, 

of which the cost or Interest must bo added to the cost of mechanical 

processing and that of whitening by the KM process. 

i 

i 
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APPfNDIK     VI 

•PCCIFICATIONS OF MACHINERY, EQUIP- 
MENT AND BUILDINOE FOR THE THKEE 
ALTERNATIVE* OF THE MILLING W-ANT 
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I |f*|tftM¥liMM%**IMJI* H'.» 

#f,  BK^QHT MARKET MUCK« IPOWI Or* MH.LWD WO«   M 

ItnUS. $ per loo» 

AprM 
ItM       IttV      tfit     IM*!!    IMt       IM«I> 

coni r eel« • 

-Willi« rice 
M«hr<*«m    IM. t     Itt.i     IM.«     Wl     IM.1     !*• *     »•*•• 

- «Mill« rie» 
It* broken«       -       IM.9    !•*•    IM.I    tt»*    m. •»•••.-t« 

• Willie rice 
•«broken«       lit. •     IM. •     Ml. ?     Mt.i      IM. S     tül      IM. 1 

- rk**k»o* rie« 
IM« IM.«     IM.t    M*.t     Mf.l      IM.9     lit. a     !•*.• 

Al »üper M.«     IM. I      IMI     tit.i     IM.f     IM.»       M.4 

III Source: PAO - Rice Trade lnteMt«*nce 
|l| Previsione! 
lei Jbnuery 
|i| AHy IMS 

lt§§ 19ft Cíteme toi March 
Jew*, etere* June tee*.       Je*.     Merch     ItM ever Merch 

Leiej «rein: 

- WM«« rice 
IM« Ut «ree»      tM    Ml    ••«     MS IM     II 

(«I 

White rice •%        Iff     l«f     tM     IM IM     Iff 

-While broken« 
O« ©r*Hnery IM     IM      91       M M      ti if 

(e) »ource; FAO - Committee on Commodity Problem* - eHutfy Group en Rice 
Uth Seeelen - • AorM !•?• 
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er bulk BIM«.   Paddy delivered by truck Is weighed 

by lave welgh-br leges with • capacity of fi tons load each. 

PpateV delivered by bargas will ba weighed by continuous 

wetejhlng machina« after scalpino.   The equipment will bo 

of tha fol lowing al amonta: 

¥1-4. 

- • at avalora, with a capacity of SO tons par hour, maximum 
faetejnt. i e m« 

- a) acalplng machine» of a capacity of SO tons each 

- • continuous weighing acalea, equipped with a record- 

tees, device 

- • horizontal conveyor a, with a capacity of SO tona each 

9mr a total length of 150 m. 

- t welgh-brldgo scales, far 11 tona each 

•    Supporting frames for tha elevators, scalping machines, 

ist)lining apparatus, including corrugated steal sheet» for 

rasf and walla, gangways and ata Ira, electric motors, 

taMr Ing, switchboards, etc. 

A tejtal cost af $ tf, SOO for the equipment Installed has been cslcu- 

freeof duly and auxiliary  equipment for a rice mill. 

e 

§»,     saachanlcsl hanaJHw and Internal trenaoert roulpment.   Tha 

Includa« all tha naceasary oonveyers far : 
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II NNMNInp tho poéoy in tha «loras« taction ; 

III transporting tho pasiy from tbo storafa taction to tht 

mill; 

tv      trsnaaorttns; cloan riet «od broken« from tho mill to 

Mio etoraoa gooowna; 

v        tr«reporting tho bron from tho mill to tho bran storaoa 

vl       Mowing tho husk from tht mill lo tht ilio« attache to tht 

bollar. 

Tho ooot hat boon oalculotd aa follows: 

F. O. •. Curapaan port: for itama I mné III (Incluëlno bag handling 

asjytpmont) U.».  $ I i, 000; for Itam II, U.S. $ IM,090; for 

Mom lv,U.». $ IB,0001 for Itama v «nal v^U.S. $ IS,000.   Tha 

toast ooot af $ If?, 000 hat baan merooaaa* by 00% to eo^ar 

fralgtH, Inland transport, Arty anal oroctlon 

•.     Htss ayuno laboratory . Tha bull*** far tha laboratory, af 

a atoal structura with 1 partitions, ttsvlnf a total eovora«' araa 

of Itf) •% m., has boon eaieulatoal atU.1, $ M por os. m. tn- 

oflstl. Tha furnlturo, to at provi*)**) totally, hot boon oafoyl- 

StU.t.   $ 000. 

laboratory asjylsmant aantlata «ft 
jk   Ajp^gMpja^f.   a^ftOkAa^aaaasoJai 
W  0JP0JPJ0JPfWi    0^VVv0jPtJf^ 

• win It! MP t afisfttwsan 
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» laboratory paddy clsapera 

S sots of paddy gradino tltvM 

I sots of eloon rice grading aleves 

mlscellaneoua aqulpment for taking, handling and 

OMWfitnlng the sample», Including thermometers, portable 

hygrometers, ate. 

Tha total coat of tha abova equipment, dollvorad F. O. B. Bang- 

kok, duty-free aa ancillary milling equltpment, la U. S.   $ 

igfooo. 

H     Wee milling machinery.   The milling machinery end ancillary 

equipment for an avaraga production of I • tona of paddy oar 

Hour Ineludo: 

I feeding bina, In ataal construction, with a capacity of 

ttt tona of paddy e«ch| 

1 continuous psddy-wetghlng »cala; 

* cleehers of <Men paddy capacity eech; 

It poddy-grading cyllndara, of tho steel-wire typo, for 

graaNng poddy ay thickness, I differs** gradasi 

§ rubbsr-roHor ahallara, with a 1-ton capacity e**h, ta 

bo Hood as first ahalllng b*aafct 

a i idilli   rittrr ahallara, with |-te*t capacity (one toba 

Issi MIO SS S spora meohmef j 

4 
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• eempirtment eeoerators, with 4t comportment» »ach, 

with variable «pood eavlca«; 

It pearling con*«, diamater 1, iff mm., «quipped with 

Il rubber brake«: capacity of «ach con« 4 toni par heur 

In t«rm of paddy (3 polishing braake, 4 plan« sifter« 

far ««««rating small broken« from mill«d rlc«h 

4 vlbroscraen«, far ««paratlng «mail brok«na from bran; 

!• trl«ur« cylinders, for grading clean rie« «nd for 

•Icing the different classe* of broken rlc«; 

4) continuous weighing seal»«, far weighing head rice 

ami different s I «ed broken«; 

!• holding bin«, far rlc« and brokeno, equipped with 

volumetrie motoring eevlees for the oKoet ml xlng or 

Mending of milled rie« «nd different klnda of broken«, 

total holding capacity of tha bma: IM Ion«; 

• outomotlc welching and bagging machine«, «quipped 

with top holding bin«,  bagging capacity He baga/hr. 

• weighing and bagglni machín«« for the bran (te e« 

WlaMMMw Hi ftefj> M^#R  fOGOWTlff 

•   ggkgftjm  am«lj|itfggadM,Ka«B«áme^áPe «^•JTgJ  Pifl nVJpiB,tf«glwnf1VV | 

•levator«; 

nvoyarai 

I 
jváW áaa\á«gbA^B«       ásAam éaaîaaa«««  ôBêIA      4««eam  gghgkagMdM ••*«•, aa«^«. 
•*»    faeTaeTef••• 0    WW ffff»W^  Vf*oH    HT  naVVOTw^ VW«? 
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prséuct» thrpu«h thp mpchlnM mê ppp>lrst»m ths «uPt, 

p»pnwhlU co»Ite»« IH« product« amé PVP)!«** mplsturs 

opAPpnpptipni 

mpchlnsry support!«« »l-»«! trarne «ne fppéb* bin» far 

Ih« o«mpartm«nt n»irK<n an* poHphln« 

Tilt IPIPI cost pf th« »qoipm^t, IftcludltHI »IPctrlc m^or», rs«uc- 

ttpw jiin, tmltlnf., «loctrlc wlrlof, swltchboscp", F. O. •. 

port, tsUS$ 1 ?#,«•*.   Trsnpport pf* srpetlo* 

», »Kcluëint euPtpmp «uty smpuwt tp US $11, «St. 

I.      sttoirt—IP. —ckshoo pw« -PP s PPrtP  Hov »**n pptpwlptppl 

an «ip aaals pf «IP OPPI «Ivon far similar milts by «w mawu 

jpptMTPrp.   Tlis casts hav» aaan tocrssss« toy «ft far tranp- 

port, «my pfwJ srsctlswi.   Th» •IsctrtealP Wnrtwe* Mis «tetri- 

«mlpfi wlrlnp funi «w> pppjpr Ptpllpft I« shp «Uffarant «tilia- 

llpp ps)«lipfip a» «IP «spjnsi 

Mpt lflP#W«P«|  HPT tSVM 

«t «Ml SPtPi OPPt pf PPC* «•**»**, 

p»**«ftftA ié laasm l*s*âai«aaaasai 

I^VWW   «^p«^^Ww   faW^   «^s^Psw   f^s^s^«W^B^ssT "A^y 

Hw 4WHI   Wsp«lls*Wt      TUS  *M»M  tn Hw 

•.§. 



r lìimmvfiiAUOOìtmvut fS-t. 1 

•y aatautattr* ft lana af hwafc pramwltat» par «ay, ttw lata* 

DM« araaXiciw» biHhra aaaiata to tü tana ar •.••»Kv/Hr. 

Pram Mil« MMmf «tout I.HIKP, CüI to pruáueai. 

»aliara, aae* produci««. », MtV», M»'«« •# aia«*, talli 

ajpraiitataiaty $•*,»» maiallaa), meHiim* ma ama*«-w,_, 

#tm 

lajalappriiiliwaialy +M kW par hawrt ean a» 

—«af*,— |F. O.H »Uirapiaripartar #»,»••»   matalia«, 

»Mllattwa tar ma bailor« ani ma 

will aail awn •iilnMtiti »tltti'îi—   liiaoaHaa) pia walla ara 

raa^lraal.   Tha Hu* ataraza tar !»• tafia a* iwafea caajilraa 

t,»a»a».»v capa*»*, ma 1—4 aamtrwllam H aanaaalait- 

»a»a«at *•,•*•* P.O.». a» •*,••• I *••••••*   Parmaaama», 

amM<raaraaawiltfi m lami a* «altana at «m fcMWM Ita**, 

Uta alar apa «acHNtaa wNI mm appn '»•"«» $ I», 

• aaMaf • ?,•• 



r H-W, 
i 

tNttMtttW 

T^VP «Wti jpivQn *lf VM 

iwpm* ^V| VHP M0 

(li.lil:4,INKf 

lit, ^»r«. 



r IMIHMTttlALOOIfPULT VI-11. 

Far Uto X-M praoaealna facllltloa, III« «osta conalooro«* hava 

f Ivan by lho Poo* •najlnaarlnfj tntarnational Inc. Tha saving 

east «f lha machanle«! pollahlhg aqulpmont (11 cono« 4- ala- 

and eonvoyora) la partially abaorbo« by tha coat of tha bait 

pojwayare trpnppartlno, tha shallaé rica from Ih« mill to tha X-M 

ani tha pollano«' rica back t« tho mill. 

Tha apoclffcatlont of »hi* plant «r« aa follow»: 

l«( Input : M.OOOKfl 

oil output: 1.4% of tha raw bran wlgjht 

*rm output: •. tt of tha wolpht of potfiy millo« 

oonoumptlon: t, MP Ko/hr. 

ppjwjumptlan : ttt kWh/ooy, boao« on ta hr. 

Me IH/mln. 

•.It lit/tan of 

ax«< | « 

«JpJ« 

BUM 

with ih« wlahaa of tha UMOOt tnoua   («loonau« 

of tha aorviooa pf Pood »nolnoarlna Int mat Iona V 

PUbmMlary of tho P4VtA*APOOO Inc., Houston, Tato», 

tha msrtaVwMa aKclualva patant for tha 

(TWr* a* torn« Ivo In tha fooaloltlty atuaVl.  F. B. I. 

, e«pHal _^, 

«MolMtlty —ItiHHojt» of Iho M-M 

oaata ote. ) utili- 





r |Nt*)*rHIAtiWft»t1tVr 
1 

!•••? 

•HñTff ñw HILW »tç* <** it^i 

••I 

ft,*«, »03 

«Al "Uleo Economy of ThalUnd" - DM« Ion of 

Agr (culturo! Economic« Off lc« of tho Untfor 

•ocrotory of Stoto, MInltiry of Aorlcultur», 

I 



• 





r IHWDMrtttAUUHMMUMP 
1 

•pa 

AP»PINDIX   m 




