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A. JFTRODUCTION: K ASSESSMENT OF THE PROR

In the introductien t» this paper it is shown how important and urgent
is the problem not only of providing the rice necessary for subsistence but
also to raise the standards of living of the farmere who produce the rice hy

inoressing the quality of the rice produced. ,
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B.  IMPORTANCE OF THE INDUSTRY

It is pointed out that ninety per oent of the world's rice is produoed
and oonsumed in tho countries extending from Japan to Iren and the velue of
the paddy to be processed is much greater than that of any other ocrop required
for other agrobased industries. Yet the rice processing industry has not
received the attention its proper development deserves as up to 50% may be
lost from harvest till it reaches the consumer. Statistiocs are given to
highlight the number of farmers who produce the paddy orop, the monetary value,
the economic importance and its contribution to the Gross National Product
of various countries.

With tbe progress of the OGreen Revelution and its associated inoreass in
rice produstion, it is an urgent necessity to modernise the rice milling
industry to cope with all the problems that accompany this revolution.

An inorease in the production of paddy is no assurance of a corresponding
inorease in the quantity of rice. Storage and processing fasilities have to
be developed to cope with this extra quantity of rice to ensure that losses
are kept to the minimum and that the meximum recovery of rioe is obtained.

Bilateral and mltilateral action for this modernisation must take place
and this must be prefaced by pre-investment studies and pilet projects designed
in a manner suited to looal varieties and oonditiens.

Recommendations are made to ensure that modornisstion takes place in sa
orderly and correct manner without encounteiing pitfalls due to too hasty
aotion. These fall under the following headings:

Modernising of Existing Commercial Milils
Modernisation of Metallic Hullers

Hand Pounding Industry

Pre~Investment Study

Pilot Projeots and Evaluation Studics
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Financial Asusistance for Modernisation and Training of Persomnel
Manufacture of Modern Machinery

Advice to Industry and Developmént in Countries

Regulatory Measures of Countries

Co~ordination of Production with Processing Industry

Organization and Dxtension of Studies to other Food Crops
Research

Follow up Recommendations

Under this heading the whole rice processing industry is examined and
details are givon to enable more rice to be obtained of & highor qrality.
The various paragraphs are headed as follows:

(a) Production Methods

The best way to obtuin the hidmt outturn of rioce would be to
grov rever varieties with s potentisl outturn of over 80% of
brown rice and over 10% of edible rice,

(v) Throshing Techniques
Mechanical threshing is advocated at & grain moisture level of

20 to 25% to reduce harvest and handling losses.

(e) Gleaning Operetions

It 13 essentisl to olean paddy before transportation and nilling
to enhance productivity of rice mills, A modern olsemer ias
desoribed.

() D T op
I oomtrolled mechaniocal drying is proctised, the milling quality
will be improved and loss from birds and rodents reduced. Some
information relative to meohanical drying is given and the operation
of modern dricrs are desoribed.

(e) Storags Methods
Hodern storage methods will reduce damage to rice due to moisture

and losuss due to rodents and birds,




(1)

(&

(n)

(1)

(3)

(x)

(1)

(m)

Pa.rboilim Teohniﬂua

Hodern parboiling methods are described and compared with the
existing methods.

Milling Methods and Equipment
A description of the rice mill -ng methods at present in use in

various countries are given and it is noted that low milling

outturn of 56-65% for raw and parboiled rice respectively is
obtained and the value of the by=-products is lower.

Ways and means of inoreasing the milling outturn are given,

The operation of modern machines described to it various varieties
of rige.

{ ) Special Trestments and P i
Modern methods are desoribed.

By-Products Utilisation

The by-products which can ce obtained from rice milling are given
and some idea of the value of bran oil is detailed when integrated
with a modern rice milling oomplex,

Handling and Transport .
Efficienoy of handling at modern mills can be improved by modern

handling methods.

EO'_M and Develmcnt

Kuch research work is being undertaken in various ocountries tc

" enhano. the milling quality of rige.

Sanitation and Infestation Control
WM

Regulations are required to reduce health hasards due to food
contamination.

Intesrated Systems in the Rioo Processing Indust

A modern integrated rice processing system is described in order
t0 enable an inoreamse in production to be realiged,




In order to find the answers tc several questions relating to modernisation
whieh arise from th= diversity of cpinions regarding th: ocorrect choice

of oompononts and proo&durg it is essential to first oarry out o
systemutic pre-investment study with the following objectives:

desirable and profitabla, ‘
(4) to determine the correct equipment and mothods;
(¢) o determine the correct capacity of the processing units;
(£) %0 work out the optimum combination of equipment ;
(€) to work out o modern aystem with all its benofits;
(k) training of personnel for all requirements;
(1) best mark:ting procedure far the fins) product ;
(3) to weleoct o Suitable location for the rice mill;

(k) to develop details of the rios mill taking imto scocumt the
local supply of equipment;

(1) %o use the information derived from $he Pilot plant to gain
éxperience for a larger progre.me;

(m) « 0 see how the development of the rice processing machinery
manufacturing industry oan be introduoced.

Some figures are given, taken from the evaluation of modern rics mill
complexes in India, from whioh it appears that modern mills, even with thoir comp-
aratively high capital requircmonts, arc ccpudble of Yielding returnc of chout 124
15% on the capital employed and that long term loans can be paid off within

8 years.




H.  VALUE OF COLLABORATION

A plea for collaboration betweon countrics regarding the information
available concerning modern rice processing is given. The information whioh
is given, however, snould be modified to suit the conditions of each country
and not merely copied. A strategy which leads to expansion involving the
lowest possiblc capital-output ratio is of great importance, 80 that the return
on investment ie augmented by the maximum output which it facilitatés.
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A.  INTRODUCTION: AN ASSESSMENT OF THE PROBLEM

1. Two thousand ycars ago, a Roman Philosopher, named Seneca, made the
following observation: "A hungry Peoplc will not endure reason; they will
not listen to justice; they wiil not even pray". Yet it is true today
especially in vhe developing countries of the world where hunger and nakednecs
stifle progress and smother political stability. History shows that better
living oonditions, growth in industry and commerce are impoasiblc where an
abundant agrioulture is lacking.

2. We are meeting here to look at and to highlight the irpertance of ihe
Rice Processing Industry and to discuss the two-way battle directed on ome sic>
against the problem of food production in developing ocountries and on the other
against public inertia in face of a developing orisis.

3. It is not jusi a problem of growing enough food to keep pace with human 1
numbers, It 5o also ome of quality. This indeed is st the heart of the |
whole question of progress for people of the developing nations. It is not
enough that their ohildren and grandchildren should be able to keep body and
soul iogether on the same uncertain margins of mulnutrition as so many rust do
now. They must be able to achieve fuller and better lives. Yet most
nutritionists belicve that the food quality between developed and developing
nations is dangerously widening. Unless it can be closed, hundreds of millior -~
of potenticlly valuable people will face life without hope or dignity that
could well become one of despair.

4. Eighty per cent of all farmers in developing ocountrics live on a subsisie:. -
level. Along with primitive farming v euch other handio.p# as poor mkating';
wasteful storage; inadequate transport; lack of all-weather roads; out of
date rice processing machinery inourring much loss; lack of financial capital
and running like a thread through all of them, absence of incentive.

5. The greatest prospects for improving supplics of food lie in increasing
the yields from cereals, crops whiok already dominate world protein production
and preventing the losses which take place between harvesting, processing and
marketing. .




6. The breakthrough in the production and expansion of high yiclding
vorieties ‘'of cereals hac buen called the "Green Revolution". and, like
most other revolutions, it is throwing up its problems, come of them bio-

logical, som= economic, some social.

B. IMPORTANCE OF THE INDUSTRY

7. Ninety per cent of the world's rice is produced and consumed in the
countries extending from Japan to Iran and the monetary value of the paddy to
be processed by the rice inilling industry greatly exceeds that of any othecr
orop required for agro-vased industries being of the order of US% 27 thousand
million for a total quantity of 189 milli n metric tons of rice. Yot the
rice processing industry has not received the attention its proper development
deserves and it is estimated that losses may be up to 50% from harvest 1ill

it reaches the conzumer.

8. To indicate the importance of rice in the finances of the various countries
in Asia and the Far East, the statistics taken from the 1969 Statistiocal Year—
book of the Uniizd Nations show that rice contributes approximetely 39% to

the Oross National Product of Burma; approximately 157 to the Gross National
Product of Thailand, India, Indonesie and Pakistan: approximately 7% to

the Gross National Product of the Republic of Korea and Ceylon znd approximately
4% to the Gross National Product of the Philippines -nd Japan.

9. FRurther, if wve take the percentage total consumption of rice compared to
the total consumption of Cereals and Roots, it is found that this amounts to

approximately 965~ in Burma; approximately 50- 707 in Ceylon, China (Ta.iwan‘),

Japan, Pakistan and the Philippines and approximately 40-507 in Indonesia and
India.

10. To give additional statistics to show the importance of the rice inductry
in relation to other agro-based indvstries, I give the following statistics

for various countries taken from the United Hati.ne Statistical Year Book 1969
and F.A.0. Production Year Buok 1947. The intake of rei materials (i.e. paddy
by the rice processing industry even cxc~eds the aggregate value of raw

materials consumed by th follouwing importaent .agro-based industries - cotion,

hemp, sugar, maize, wheat, teqn, groundnuts, tobaceo by approximately




Us? 70,000,000,000 or 60 in India. In Indonesia, it exceeds the aggregate
value of the following important agro-hased industrics - tea, naize, ~offee,
cotton lint, sugar cane, groundnuts, tobacco, ~ocoa beans by approximately
Us$ 21,000,000,000 or 967,  In Nepal, it exceeds the folloving important
agro-based industries ~ wheat,; waize, suger cane, tobacco by approximately
Us$ 250,000,000 or 754  In Thail=nd, ‘t cxceeds the agerogate value of the
folluwing agro-based industries - maize, sugar cane, groundnuts, totacoo by
approximstely US$ 9,800,000,000 or 90 In the Philippines, it exceeds the
aggregete value of the following agro-based industries - maize, coffee, sugar
cane, groundnute, cocoa beans by approximately US$ 600,000,000 or 75%. In
the Republic of Kores it exceeds the aggregate value of the following agro—
vased industries ~ vheat, maize, hemp fibre, groundnuts, tobacco by

US$ 600,000,000 or 86%. In Iran, it exceeds the aggregate value'of the
following agro-based industries - wheat, tea, meize, sugar cane, tobacco by
approximately US% 40,000,000 or 30;" In Ceylon, it exceeds the aggregate
value of the follouing agro—based industries ~ tea, maize, cotton lint, sugar
oane, groundnuts, tobacco, cocoa beans by US% 190,000,000 or 935,

11. In most of the countries of Asia, farm workers acocount ror from 507 to.
807 of the total population and in Nepal, this rises to 927 and in these
countries, the rice growing area compared as & percentage of the total agrarian
area varies from about 307 in Ceylon and the Philippines to up to 60% in Japen,
Korea, Nepal and Indonesia.

12. 'The average laond holding of rice growing farmers varies from as low as
0.4 hectars/hovsehold in Ceylon to up to 3=5 in Thailand.

13. The variety of natural conditions in which rice is grown necessarily leads
to large differences in yields, but they are insufficient to explain the wide
ratio of more than 3 to 1, between the highest and lowest national averages,
i.e. yields in 100 kg/hectar from 19.0 in Nepal to 57.1 in Japan. A major

factor must lie in the characteristics of the peasant system and the peasant
farmer, «

14. Both maize &and wheat approach thc same level of prcduction as rice in &

normal year but if there are natural disasters, such as poor monsoon rains in

India, floods in Indonesia, rice may fail to show an increase. A distinoctive
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feature of ricc production is its geographical concentration and ite sub-
gistence naturc, 907 is produced and consumed in Asia and ihe Mo odact.e IR
forms the main part of thc diet of 1.:1f the world's population.  The pro-
portion entering into world trade,som: 30, , i avout the lovect of cny major
commodity. Half of this lies in isia and tho Far Fust itself.  The future

is hedged with uncertainties.

15. The present countries with a surplus, the "Rige-Boult countries - Burmé,
Cambodia, Laos and Thailand ~ uith sbundant rainfull ond ma.nly natural, flat,
flooded rice, produced two—thirds of the - orld's exports, Although their

total production has increasecd by 50 per cent in the last tirenty-five years,
production per capita has actually dcclined by over 10 per cent. Rich in
natural resources, but Acficicnt in capital and modevn skills, their agriculture
is not very different from ancient times and has not greatly changed the

peasant way of life.

C. THE GREEN REVOLUTION AND ITS EFFECTS

16. With the progreas of the Orecen Revolution und inereased rice production
it is essontial that the rice processing machinery is progressively modernised
to keep pace. The insufflicient, underproductive and undar=aconomical types
of rice processing machinery nou widely used muet he rapidly replaced by new

and more efficient modern units suited to local conditions and practices.

17. For instance, in 1969 in most impc.*ing and exporting countries, better
harvests were reaped. Crops in Ceylon, Indoncsia, llalaysia and India reached
new records. fain exporting countries in the region including Burma, Cambodia,
China (Taiwan) and Thailand increascd their output. For the Far Fastern
countries, the total production wus up by 5,3 in 1963 as comparcd to 1967.
Further, the total paddy arca in China (‘I‘ait‘ran) is now under high yielding
varieties.

18. A break-through in rice production is rapidly taking place in several
countries, as a result of the introduction of new high-yielding strains of
vpaddy, togother uith the multiple cropping pattern and intensification and
extension of improved agriocultural practices. Therc is a pressing nced to

modernize the conventional vice-milline industry to cope with the following

problems that accompany “he @reen Revolution:

A



(2) oultivation and Porvesting in ~ r’ orter length of time and at

the right stage of matwrity:
(v) handling signiricantl; larger volumes of crops:
(¢) threshing, drying and trunsport of lurge quantities for safe gstorage;
(d) development of improved storage facilities:

(e) instituting proper procurement and price support policies:

(f) promotion of market development :

(g) establishment of concumer preferences for new varieties.

19. However, an increase in the production of paddy is no ussuranoce of a
corresponding increase in the quantity of rice. To emsure this, two types

of faoility will have to be developed simultaneously. The first is safe
storage facilitiee for paddy and rice. The second is facilities for processing
the future increase in rice production; this will involve the adoption of
improved techniques and equipment to prevent avoiduble losses, obtain the maximum

recovery of rice, emsure improved quality and make full and efficient use of
the by-products.

20. Above all, the rice processing industry must ooncern itself with improving
the . rition of the poorer classes vho depend on rice as their major source

of food. It is, therefore, the region's most important induastry, both sconomi-
oally and in terms of nutritional considerations.

21. Much of the existing rice-milling equipment and manufacturing facilities
in the region consists of hullers and shellers of old design. Hence, modern
facilities are needed in most of the countries.

22. Horeover, there is vast potential in the region for improving the entire
post-harvest handling and prooersing of rice, from threshing and drying to
storing, processing, packing and marketing, so as to derive an improved out-turn
ratio a superior quality of milled pro'duct, cleaner by-products of great value,
a lower cost per ton processed and handled, reduction of wastage and storage
losses, and better &conomic return to the producers and processors.




23. The task of increasing the region's rice nutput iv 4 vital oner it uill
involve = scientific breali-through and relentlec. offorts —1ill have to be made
to sustain developmental “ction sufficiently oxtensive in ;cope and magnitude
to bring about the desired results. Tt iz cssential to overeome o minimise
th2 various difficultics at the carliect possibl- stage, sc an to prevent them
from growing into major impediments to future development .

24. Bilateral and multilateral uction for this moderni:ation must take place
and this must be prefaced by pre-investment studics and pilot projectc designed
to demonstrate the feasibility and benefit of modernization that is carried out,

in a manner suited to local varieties and conditions.

D.  RECOMMENDATIONS FOR MODERNIZAT1ON OF THE INDUSTRY

25. The following are recommendations which will be required to ensure that
modernization takes place in an orderly and correct manner without encountering
pitfalls due to too hasty action.

26, Modernization of existing commercial mille

The existing oommercial mills of a capacity of one ton per hour and above
should be improved by the installation of a combination of facilitics comprising
mechanical drying units, paddy cleaners, rubber roll huskers, husk separators,
paddy and rice separators, improved whiteners, aspirating devices for recovering
brokens from bran, graders for rice, and'inproved storage and handling facilities,
to secure an increase in outturn of rice from paddy ranging from 4} to 10 per
cent. There is scope for gradual modernization of cxieting units by the pro-
gressive introduction of compenents ag derired. Houever, it is desirable that
all new mills be of the integrated type complete with all nmodern facilities
desoribed above. An intermediate teohnology for milling parboiled paddy, which
is less susceptible to “roakeg~ than rav paddy, would bc to i:se precision-made
under-runner disc shellers in place of rubber roll huskers.  This would enhance
the total rice outturn over that of traditional hullers and disc shellers, the
rocovery would generally still be around 1 per cent lower than that given by the
rupber roll husker.
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27. Moderniz:tion of metallio hullers

To improve recovery, the existing small huller units distributed all over
the rural producing arcas and consuming centres should bt progressively replaced

by self-contained small processing units of modern desigm 0. the samc capacity.

20. »}iand-goundimdm

A significant recent development ie that the kand-pounding industry - which
ie regarded as lubour-intensive and absorbe some of the surpluc and idle labbur
in off-scason periods and yields rice that is somovhat superior in nutritional
value owing to under-polish, but with higher incidoncc of brokens - is being
gradually repl.ced by the uge of urder~productive mctal "mllers". A useful
approach to dealing rith the situation, and to checking the spread of these
vasteful hullers, would be to introduce und popularize the moce productive
small self-contained units mentioned in thc above paragraph.

29. Pre-investment study

The first step towards modernization should be a pre-investment study to
formulate details of clear—cut action programmer and Prepare projeot reports.
Such & study should be undertaken by a group of three to four high-level inter-
national exparts with experience in ricc processing, and, preferably, in the
formulaticn and implementation o similar schemes. The fields to be covered
in the study should ineclude rice~procescing technology: plant engineering;
nutrition and chemistry; milling; drying; parboiling; grain handling; silo;
bulk and bag storage: Processing and markcting cconomics: management and
cost-benefit analysis. A separate team should be assigned tc each of the
countries in the ECAFE region for an ini*ial period of six «onths, with a project
leader to co-ordinate and guide the study and preparation of the report. The
study could be sponsorcd by ECAFE, FAO and UNIDO, Thc toam should work with
the local government ropresentatives in jointly developing a project and a
systematic programme. Fuller details of the suggestcd terms of reference for
the pre-investment study team roquired for a rice-~processing industry pilot
project arc given in a later part of this paper,

30. Pilot projects and evaluation studies

Following the feasibility study, two to four pilot projcets should be
developed in each of the seven countries, with the establishment of integrated
rice~processing and hendling units capable of handling onc to four tons pcr hour




or more. Thesce would work out the methodology of approach, d-monstrate the
bencfit of modernization in quantitative and cualitative torms for each type
at different locations and selcet the cquipment .nd techniques for @ larger
programme . The project tcam should also investigatc the various cost-bonefit

combinationsfor modernizing traditional commercial and villagos processing—-units.

31. Financial assistancc for modernization und training of pcrsonnel

During or after the initial cyternal assistuncc programme assisted by the
United Nations Agcncics, the countrics would need to oxplorc the possibilities
of training their om t chnical nnd manag-rial personncl, developing the supply
o modern equipment and finding financial resourc~s for modernization. This

could be promoted by intra~rcgional co-opcretion in respect of training and

tcohnical assistance from Japan and India, and by financial ussistance through
the United Nations Development Programme, the !orld Bank, th: Asian Developmont
Bank ar other bilateral arrangzmentz. Re:carch on proccesing local varieties
and training facilitics for mill opcratives should also be developed b, countrics

through intra~rcgional, bilateral or international collaboration.

32. Nanufacture of modern machinery

tith a view to -.'noduraging thce manufacturc of modern rice-procossing
machines in countries, detailed studies must Tiest be carricd out to decide on
the corrcct machines to be used. The sugg-stions given above rould liclp in
making the decision.

33. Advice to industry and dc-clopment in countrices

The countries intercsted should set up, wvith United Nations Development
Programme or bilutcral assistance, ¢ grain vrocossing odvisory and nonsultanoy
cell to advise the industry on the cheice of cquipment, methods (f operation,
tochniques of improving operational cfficicney, quality end process control and
related matters, as there is a great need for a relinble consultancy service

ablc to promotc a rapid modernization programme.,

3A. Regulatory measurcs of countrics

By vay of advance action tovards the modernizution of rice procussing,
fovernmental regulations should be introduced by countries, where they do not
alrcady oxist, for instituting cuality control and spocifieztions for paddy and
rice and establishing a suitable syst-m [er liconsing rice mills and riec—

milling muachincry manufacturing unites.
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35. Co-crdination of produstion with prooessing industry

As the ocultivation and harvesting practioes for paddy production have
suoh a great effeot on the final prooessing of rice, nther 8rov:: working on
the modernization of these practices should oo-ordinate their activities with
the rioe-processing groups.

36. Organisation and extension of studivs to othor food orops

As processing of food crops is the most important agro-industry in the
region both from the pcint of view of economic growth and mutrition and monetary
value, it is recommended that ECAFE, FAO and UNIDO set up a new oell, headed by
8 high-level food processing expert, to initiate aotion on the conservation,
prooessing and effective utilisation of all foods produced.

3. Bessarch

International assistanoce might alsc be cxtended to inmterested oountries
to promote projects concerning research on rice-processing and relsted predlems,

38, Pollow-vp of recommendations

It will be important for ECAFE, MO and UNIDO to engage the servioces of a
consultancy ard advisory toam, oomprising two or threc high-level international
experts, to be stationed at hoadquarters and seo to the impleméntation of the
recommendations.

39. Vhile massive aid by tho developod nations will be essential if this most
important problem is ever to be reduced to a manageable sise, it will also
require relcntless ef 'orts on the part of developing countrics to sustain this

sotion to makec it sufficisntly cxtensive in scope and magnitude to bring the
desired result,

40. In timo, this modernisation of the industry could not omly make the region
self-suffioient in rice but oould also porhaps replace s oomsiderable part of
ite present imports of wheat and whcat flour.

41. This developmont of regional self-suffioionoy is a form of import substitution
to whioch developing countrios can look for an easing of their foreign exchange
probloms. The spread of the now high yiclding cereals vill make a substantial
oontribution in this field by enabling the developing world to begin reducing

the oersal food imports which have beoome so heavy a burden in recent years.
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42, With th. increasc of rice rescurces, it is also important to rursue all

the opportunitics tha* offer for increasing trade among the developing countries,
If an effort is made to step up this trade, its expansion would mean both
incrcased foreign cxchange carnings and to somc cxtent for.ign exchange savings
by tho replacem.nt of imports from cutside thc area. The devcloping world is
certainly the market for agrioultural products with the greatest potential for
growth today.

i
E.  PRESENT POSITION OF RICE PROCESSING AND SCOPE_FOR I PROVEMENT

(a) Production Mcthods

43. Thore are programmes in some countrics to grow new varictics which have a
highcr yicld and also take lcss time to ripen so that two or more orops can be
grown cach ycar.

44. Incrcasing attention is b.ing paid to improving thc water supply required -

for the rice orops and agrioultural practices in order to incressc the production
of rioce,.

45. The ECAFE region is charactcrizod by thc large number of varicties grown.
The paddy, as markotcd, Very often contains a mixturc of differcnt varietics
and also impuritics which have to be removed by clcaning.

46. The best way to obtain the highest outturn of rice would b to grow fewer
varicties whioh arc rosistont to lodging and discasc, with a potential outturn
of over 80 per cent of brown rice and over 70 per cent of edible rigce.

47. Thc choice of the time at which to harvest is also important for seouring
optimum maturity. Th. moisturc content for best results cangee from 20 to 25
per ocnt,

(b) Threshing Tcohniques
48, Tho bulk of the paddy is now th ~cshed from the straw by striking it against

a solid objoct or spreading it upon a level floor on to which animals or tractors
arc driven. Thc paddy thus threshed contains a large incidence of inpurities.

49. Therc is considerable scope for increasing the outnut of paddy by the use
of pcdal or power-operatcd throshing machines (suitable for local varictics and
conditions) and this will help to speed up pre-processing operations.,




- 11 -

50. Tf threshing takas place at a grain moisture content of 20 to 25 per cent
it will out down harvest and handling losges.

(¢) Cleaning Operations

51. Farmers generally have no inczentive to olean paddy before storing or
marketing

storage and transportation besides lowering milling efftcien~y and quality of
rice products.

53, Field paddy brought into the rice mill oontains various impurities such as
straw, chaff, sand, dust, stones eto. Unless these impurities are removed
before the husking and milling process, this will not only cause irregular flow
in each process, accelerate wear of the rubber rolls and abrasive rolls but also
gome of the impurities will remain in the finished white rice,

54. The modern cleéner operutes as follows: straw or other impurities whish

eve lurger in size than peddy will be removed when they drop on to a rotating
sieve.  The paddy falls through the rotating sieve, while the straws are conveyed
on top of the sieve and fall out of the machine. Air suction from a fan

removes duni, chaff eto. from the sample whioh falls on to a vibrating sieve
through which air is blowm to float out stones eto. heavier than paddy, leaving
& oleaned sample of paddy to flow from the mechine,

55. This is only one type, othep types feature vibrating sieves only to
ceparaie medium sized impurities from the final naddy sample.

(4) Irying Lechniques and Beuipment

55. In soms cazas, where rain coinoideg with the harvest, the farmer is compelled
to store ar] traasport paddy in a wet condition. This results in heavy losses
and even gernination, Sun-drying is the next stage in most countries and,

under thesc conditions of oont inuous we'i;ting and drying in stacke and drying
Yards, sun-checks develop and render grain susceptible to damage. As a result,
outturn of head rios. ir often reduced by 10 to 30% At this stage, also,

losses amounting to sbout 2 to 3% are caused by birds and rodents.




57. If controlled mechanical drying is practised, not only wiil the milling

quality be improved but the losses caused by birds and rodents will also be
eliminated.

58, Paddy needs to be stored at an optimum moisture content so that it does
not deteriorate in quality. It has been found that this optimum moisture
content for storage ranges from '2% to 147 depending on climatic conditions.
Hence, the moisture content of the paddy must be brought down to this safe
level. In fact, the need for drying of poddy is already known to farmers and
they usually dry it in the sun. Scientific experiments show that drying should
be uniform and slow. Fasty drying causes "sun checks" on paddy, which cauae
breakage during milling. Moisture content should therefore be brought down
gradually under controlled conditions. Noist paddy very rapidly deteriorates
in quality. This is true of all varieties and more significantly of the newer
strains which have a short dormancy period. Indeed, it i observed that if
after harvesting, drying is not immediately resorted to, some high yielding
paddy varieties germinate within a short time. In order to take full advantage
of high yielding varieties, post-harvest processing rteps of drying should be
thoroughly gone into.

59. A recent trend in harvesting practice is to undertake harvesting at a
relatively high moisture content in order to prevent "shattering" losses in
the field, Tt has been observ:d that losses due to shedding or shattering of
grain in the field can be considernbly reduced if paddy is harvested at 20% to
257 moisturc content. Heace, after harvesting, th: need arises for bringing
dovm the moisture to the safe level to 127 to 14%.  Wherever mechanical drying
has been undertaken it has facilitated drying of large volumes of paddy, in
relatively short periods of time, Tt har also given better resulte in the
shape of an increasc of head yiclds und t:tal yield of rice.

60. Mechanical drying has one great advantage over other methods of drying,
namely, that paddy can be dried in any scason. This is particularly important
" when harvesting takes place during the rainy season. Considering the "field
losses" eliminated by harvesting 1t a relatively high moisture content,
immediately aftc: maturity and the increase in rice yields from mechanically

dried paddy, the cost cof mechanical drying would more than pay for itself,
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Other advantages of mechanical drying are that it reduccs the time that paddy
must stay in the firld ang Provides shorter periods from planting to harvest;
and faciiitates larger volumes of paddy to be dried in one small area, Drying

continues 24 hours a day whether rain or sunshine prevails,

61, NMechanical paddy drying can be divided into two general systems. One is
the batch system, wherein paddy is placed in a bin, and hot air ig slowly pushed
through the "batch" of paddy until the desired moisture level of paddy is
reached. The second type is referred to as the "continuous flow system", where
a mechanical dryer is used in which a mass of paddy continuously moves down
through the dryer and hot air is blown through ths moving paddy, producing the
drying.

62. Yost commercial typre paddy dryers use the continuous flow systems, This
is done by blowing heated air through a constantly moving mass of paddy. The
advantages of this method over other methods of drying are: 1) a mhorter drying
period is used with less danger of spoilage during wet weather; 2) larger volumes
of paddy can be dried in less time. The disadvantages include higher capital
investment in equipment and facilities, and more handling for the grain. In

some cases it could mean a slightly higher drying cost per ton which is reduced
as the volume of paddy increases.

63. Considerable research work ha- been done with continuous flow dryers,
notably at the Louisiana State University, U.S.A. After many years of work
in paddy processing, the staff at the L.S.U. developed a mechanical drying
system.  The dryer unit consigts of a ractangular steel ocasing. Inside are
arranged rows of inverted trough-shaped air channels, to guide the peddy down-
ward in a zig-zag path. When paddy is fed on top of the dryer, it flows down
between the troughs, Heated air is directed, into the inlet troughs, through
the paddy, and out through the outlet troughs. A feed roll mechaniem at the
bottom of the dryer is rotated at a slcw regulated speed by means of a emall
electric motor. The feed roll thus controls the rato of flow of paddy or in
effect the time paddy stays in the dryer,

84. It is to be noted that hot air is fed from one side and escapes through
the opposite end of the dryer. The troughs have open ends on one side and
closed ends on the opposite side. Hot air is directed to pass through the




vertically flowing cclumn of Erain und to cscape theough the nort openings on
the opposite. zide. A VOrY turge velur of paddy - Xpos ot to the hot air,
The thickness of the grain loyor throgd hiel 1 pemctrat o g controlled

by the design o algo the spacing e 1h metd tuoougne, both vertically and
horiznntally. Az the grain pasves dor by provity it twioles and turns,
thereby exposing all the grain tc et oo aebiovineg boat drying «fficienagy.
Pre-clcaned paddy is fed into th. aryess for ror - uniform and faster drying and
to prevent foreign matoril from clopging th- £ 4 rella, The cntire drying
may or may not be housed in o roofed structure. The outlet ports and top of
the dryer may be protccted vith = hood, to keop cut r.in hile drying.

65. The column type consists of tc vaptieal columnz of grain snclosed by mesh
and situated on either side of a centr:l chamber into which heated air is blown
under pressure. This air penctrates through the gradually mcving grain colums
thereby reducing thc moisture content of the paddy., The rate of feed outlet
is controlled by a fecd roll mechanism at the bottom f cach column. By altering
the speed of thc mechanism the rate of drying can be changed.  The third type
of dryer also uscs a central hot air chamber, but on cither side therec are a
series of short alternately inclined platcs or baffle: arranged onc below the
other.  As grain falls on thesc plates. it get: mixed as it turns, and the gap
in betwcen the plates is actually tle portion through vhich heated air passes,
penetrating through the grain.,

66. In order to provide 'heated air' for drring; fuel is burnt to raise the
ambient air temperatuic. On continuous fl-v dryecrs, drying air temperatures
may bc as high as 160°F,

67. Heat may be supplied by th: use of "direct burners" or indirect heat
oxchangers. Direct burners cro uscd with gas or liquid fucls such as keroscne,
diesel fuel or oil, The burner is placed at the entrance of the blower where
the flame is mixed with the air entering the blower. It myst operate with 1004
combustion to prevent any unburnt products of combustion cntering the dryer,

60. When using steam, husk or some fucl 0ils, an indirect heat exchanger may be
employed.  Here, the products of combustion are burnt in an inner cylinder,
and arc cxhausted through a chimncy., The air entoring the blovep passes
arourd the imner cylinder, is heated up, and moves into the dryer. Heat

exchangers arc much less ¢fficicnt than dircet burncre so they nced more fuel

but arc neccssary with some Taiels,




69.

metal tubing or shell about 3 ft, in diameter with an inner shell. Miel oil

The heat exchanger unit for uge with fuecl oilg consists of an outer sheet

ig injected by means of a nozzle on the burner into the inner shell.  The hot
gascs forming the products of combustion floy through the inner shell and out
through a chimney. Fresh clean air jg sucked in through the outer tube and

as it passes inside this tube, it comes into contact with the hot inner shell and
is heated. This design, therefore, contains tyo lengths of shoet metal tube,
onc an outer shell and the second an inner shclj,

rate of hot air produced and also jts final temperature. By adjusting the

fuel supply and the air 1o be mixed with the fuel, the ccmbustion rate can also

be controlled, Using a high grade fuel and proporly choosing the burnep it has
been found by experience that considerabdble saving in fuel cost can be obtained.

AR Temporing of paddy between passes, sorvesg pPrimarily to equalige moisture
in the kernel and permit faster drying with a minimum of breakage,

72. Most varietics temper adequately in 4 to & hours, depending upon paddy
tempemture. humidity and aip movement through paddy. Tempering for long
periods precacnts problems because paddy may become mouldy, sour or disooloured.

13, It must bo kept in mind that parboiled paddy is received st the dryer at
35% to 40% moisture. This requires much more drying; thus longer drying
Periods arc essential and drying cost will be obviously highcr for parboiled
paddy than for paw paddy.

1, Tempering poriods betwecn passes reduoce the total drying time needed, thus
allowing a greater throughput from the wryer and lower drying ocost,

75. Paddy must be cooled before final storage to prescrve quality. A pass
through tho dryer with blowers on and burnoers off coolg Paddy adequately,

76, If paady tomperature is high after. drying, it is essential to oool paddy
for final storage.

. Storing dry paddy requires speoial precautions to proevent damage. Before
the drying scason starts, all storage bins ang equipment should be cleaned
thoroughly and treated with approved chemicals to kill insects and rodents,




78. Bscaus. paddy i~ alive for long poriods, ~lthough 2t - vory lou level of
animation, it rcquircs oxygon and eiver off heat s its rospircs. To keep
paddy in good condition and prevent lowering of grade it must be kept cool and
the air between the kernils changed eccwsionzlly.  This is accomplished by
moving grain through th. dryer with fan- on and burncrs off, moving addy from
bin to bin, by acration in thc bins. Grain tomperaturcs must be watched

carefully and if abnormal hcating is drtuct.d, cooling must be resorted to.

(e) Storagc Methods

79. 8Some of the storage facilitico consist of ordinary warchouges which are
neither rodent nor bird proof and the bhags of puddy ar. stacked indiscriminately.
Spilled grain lies cverywherce and in gencral, the conditions arc such as to
increasc the loss of grain. Thc moisture content of the grain is gomerally

not checked before storage and losscs duc to fungi and micro-organisms arc
cvident.

80. Modcrn bag-storagc warchcuscs will reduce damage caused by moisture seeping
through the floors and losses from rodents and birds,

81. The usc of silo storage will protect the gain mor: coffcctivcly against
inseots, micro-organisms, birds, rodents, moisture and pilferage, and, at the

same time, reduce handling charges and cost of bagging of th grain.

82. Silo storage rntails substantial cipital investments, although it is

likely to bc more cconomical in the lonz run in intcgrated systems.

83. The trend to automation continucs. More and more storage facilities will
bc required to keop pace with cxpanding preduction and world trade and to extend
the efficiencics of the mills,

84, 1In general, silos arc now built in cither conercte or stecel. Both have
advantages and disadvantagces, only =fter @ close study of the requirements and
an investigéxtion of cost can u sound rccommendation be made,  For storing up
to about 120 tons of grain per unit, it is usu:lly more cconomical to usc the
prefabricated type of 21l otcel=-bin.  Some of the advantages of this typo are
cas: of ercction and lower weight to load-carrying ratio, thus reducing the

cost of the foundation requirced.




-17 -

85. 1In designing silos, the advice of specialists is indispensible, This
includer the choice of material, the aumber and sizc of silo bins, the arrangc-
ment of intake, transport, clcaning and other equipment to mcot logal conditions.
Paddy is prone to overheat when stecred.  This can be avoided by frequently
turning it over, that is to say by transforring it by conveyors and clevators
from one bin t¢ anoth:r passing it via the prcliminery cleaning plant in order
to acrate and cool down the stock. In larg. silos, a temperature control

system is commonly used to show temperaturcs at different bin lovels and thus

give warning when turning over and aeration are nccessary.

86. Storage on the farm and at home can be improved if modern storage containcrs
are introduced and popularized. )

(f) Parboiling Techniques

61. Parboiling is practiscd in some countries, particularly in Ceylon, India
and Nepal, and, to a lesser extont, in Thailand.

88. The method used involves two or three days of proccesing followed by drying
in sunlight on thc floor. The mothod usually produces discolourcd rice with

an objectionable odour acoompanied by losses of the order of 1 to 2 por cenmt
from birds and rodents and sunchecok.

89. These losses can be avoided % adopting mechaniocal drying zlomg with
tempering in storage bins.

90. The latest parboiling methods can increase the nutrient value of rice and
reduce breakage during processing. Gains of 2 to 4 per cant in outturn are
possible, particularly in varieties that are susceptible to breakage. The
discolouration and the objeotionable odour are also eliminated.

91. The latest oontinuous parboiling processes which are being evolved are
expected to increase this gain both in quality and recovery.

92. Improved parboiling techniques have been developed where these defects ocan
be easily eliminated. Aocording to these methods, paddy is soaked in hot wmter
at about 70°C for a period of three to three-and-a~half hours. Horeover, the
two steps of soaking and steaming are done in the same vessel and the steaming
time is also reduoed to three to five minutes. The short coaking time a*

the elevated temperature eliminates fermentation and reduces the chances of

any off-flavour in the rioe produced. After par-boiling, paddy is removed
quickly from the tank end is ready for drying.




93, The size of the tank would neturally depend on the capacity of the boiler
and the dzily production in a particular nill. Using a set of four tanks,
sach of the capacity of 150 cubic feet, . bout 25 to 30 tons of paddy could

be parhoiled in .n eight=hour yorking day.

94. According to the modern proces: duveloped, soaking of paddy is done either
in batech or continuous soaker-cteamer at elevatedt -mperature (60—’{500) for
two—and-a~half to three hourc, followed by relatinizing the rice groins by

The steamed paddy is then immedi-
ately cocled to the room temperature and dried in 2 continous dryer. ‘/hen

driod, it is subjected to conditioning and allowed to cool down slowly before

direct rteaming for three to five minutes.

milling.

95. The improved processes of parboiling have the following advantages over
the existing process:

1. The total time required for the parboiling and drying of
paddy is minimized from four days to four or five hours.

2. Proper soaking is achieved within two-ond-a~half or three
hours.

3. 'The soaking and steaming operations are done in > single equipment,
continuoucly or batchuise.

A, There is no off-flavour in the finished rice.

5. Vitamin B, content, retained in the finished rice, is generally
more then twice that of thic rau vhite rice.

6. As drying is cariied out continucusly an a mechanical operationm,

7.
8.

this proccss is not dependent on the vagaries of the weather,
In mechanical drying the floor space required for installing

the equipment is only about 5 per cent of the space required
for sun drying.

The breakage of head-rice is significantly less.

The overall cost of processing is less than that of the
existing procesas.
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(g) Milling Methods and Equipment

96. Rice-milling equipment in use in various countries roange from crude hand-
pounding equipment and small-scale village hullers to highly ecomplex and
capital-intensive units.

97. It is estimated that more than half of the rice crop is hand-pounded in
Indonesia and about one-third in India. Hand-pounding is also substantial

in Nepal, ond, to a lesser extent, in Ceylon. It is noted that hand-pounding
is gradually being replaced by under~productive hullers in many countries,

93, A significant feature is that the industry in Ceylon, Indonesia, Philippines,
India and Nepal uses a large number of hullers with capacities ranging from

250 to 600 kg/h.  The rice milling industry thus consists cf far too many

units of uneconomioal size which are obsolete, poorly organized and inefficient.
The majority of hullers are widely distributed in villages of the rice

producing and consuming areas, close tc the source of raw materials and in

close contact with the growers. These hullers require only a small capital
outlay and m~stly work on a ocustom basis. They are wasteful, not merely

because the milling outturn is lov (about 56-65 per cent for raw and parboiled
paddy respectively), but also bg;:e the value of the by-products .s lower.

99. There are alsc commercial mil \with a battery of two to six hullers for
de-husking and whitening rice. One other f commercial mill consists
of an under-runner disvhueker with huller combinatiohs: shich reduces the mill
outturn of vhole white rice. B

100. An avoidable breakege of brown rice ocours with the drastic dehus

operation in hullers and emery-coated under-runner disc huskers. An :;;{e(mc
amount of brown rice also esoapes, due to defective aspiration, and is lost

in the piles of husk.

101. Some brokene also soape with the bran where there is no effective bdran
separutor.

102, Under-running disc huskers, followed by aspiration to remove husk, paddy
separators and whitening oones, are in use in large processing mills producing
raw rioe. The capacity is 1 to 4 t/h and these mills are usually located

in mé.rket areas,
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103, If paddy is= not cffectively cleaned before dehvgking, small stones and
dust causc excessive wear and defective oprratica of machincsa. ventually,
a portion of these impuritices appoars in the final product.  The aspirators
and graders in the conventinonal mills frecucntly de not fioctively prevent

unhusked paddy and brok:n graines from cscaping in the finol product.

104. Many mills opcrate wilh only onc v/hituning proccess, vhcreas tuo or three
whitoners reduce the broken rice ané milling loss czuced by a gradual change

from brow rice to vhite rice.

105. If frequent stopping ond sturting h e to toike place in the mill operations,

an increase of breckage and lower outturn wlse results.

106. Total ricc recovery ic thus never mor: than about 66 per cent, whercas
moot of the varieties of the paddy merketcd ar: copable of yiclding about T0 to
73 per cent polished whit: rice.

107. Modern milling tcchniques can be dcsigned to suit varieties of paddy,
whether in a raw or parboiled condition before milling. The use of grinding
and friotion whitening machines with an air-blor device, in correct stages in
combination ith an improved bren aspirat r, can materially reduce loss of
white rice.

108. The use of rubber roll huskors, in combination with precleaners in place
of hullers and under-runner disc huskers, reduccs the breakoge of brom rice

to the minimum and cnsurcs o higher milling recovery.

109, In order to rcmove the bran layer from browun rice and change it into white
rica, threc different typcs of machine ave used: 1) Prossure typc and the

same type with blower; 2) Abrusive roll type: 3) Combin.tion cquipment of
abrasive roll typc =nd prossure tyn: vrith blouer,

1) Presoure Type
110, This typc was the mein machine used for rice milling for a long time
in Jipan, but ito place was token by an improved type equipped with
a blovver.  The pres-ure type 5riginatud from the Engelberg rice
milling machinc and was improved for milling Japanesc rice at the
beginning of thc 1900s. it i a horizontal type machine with o

chilled steel roll covered wit' a ustecl easing. The rice grains

are milled by friction preceurs betweon graiins duc to movement of




11,

112.

3)
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the roll in the casing. In Japan, this type is cquipped with a
weighted device at the outlct of the cesing, regulating the flow
and pressure on the grains to prevent breakage. In care of small
scale milling, ricc grains are circulated several times through the
machine. This machine is unique for milling Japonica rice,

Pressurec E‘Ee 17ith Blower

This type was invented in 1930, and has been adopted by moet of the
mills after the war in Japan, becoming the main machine for milling

at presgent. In this type, the hor-.zontal roll mentioned above in

the pressure type has a hollow centre shaft through which air is
oiroulated by a separate blower in order to remove the rice bran
produoced during milling by blowing it out through the perforated
casing. By this method the bran is removed, and a rise in temperature
of rice during the milling is prevented resulting in inoreased milling
efficiency and decrease of milling loss. The machines usually
require from 2-15 HP. Both pressure type and the same type with
blower are suitable for milling short grain varieties. But they
increase broken rioce in long grain varietiss, because they put pressure
upon the grain during the milling. ‘

Abrasive Roll Type

There are two kinds of machines of this type, vertical and horizomtal.
In Japan, this type of machine ig not used for milling of rice for
edible use, being used mainly for milling of raw rioe for brewing
of "sake", a Japanese beverage. The machine has an abrasive roll
within a steel oasing. Rice grains are milled betveen the roll and
casing by the high speed revolution of the former. As the milling
ie cauged me.iniy by the high velcoity of the roll, less pressure is
put on the grains, decreasing the breakage of grains even in long
vdrietiu. In addition, this type has a high milling capacity.

In Japan, the abrasive roll is not formed by hand, but it i{s formed
from vitrifiet;' ebrasive by a oontrolled and acourate process being
different from the milling cones used in Asian ocountries. The
machines are up to 10-50 HP.




4) Combination equipment of Abrasive Roll Type and Pressure Type with Blower ’

113, This typ~, the commerciczl name f which is "Compuss' rice milling
equipment, was develcped in 1961. Tt is compactly designed so 28
to be suitable for many Japrnese mills limited in mill space, being:
highly officient nnd guperior in miiling ~bility. Tt may fairly
be snid thnt the expone’on and industritlization of vica milling in
Japan were promoted by the development of this equipment which is

adopted by mezt of the rice mills ~t present.

114. This equipment is constructed by the combination of 1 to 3 units of the
horizontal abrasive rcil type and one or more unite of horizontal
pressurs type with bl wers to make uec of the merite of the different
milling functions of both typ -s. Thic is the first arrangements which
introduced the zbrasive roil t;pe into the milling of rice for edible
use with the intention of giving high milling capacity to a compact
equipment under various conditions of hardness of rice grains. The
equipment requires 50-120 HP where it is composed of 3-4 units. The
milling capacity of this type by single p.ssing is 3 tons per hour at
50 HP; 4 tons per hour ot 65=75 HP =nd 6 tons per hour at 120 HP

using browvn rice.

115, Rice milling facilities constructed by the combination of this type of
equipment have be.n adopted recently in the model plants established

in Indic.

116. This arrangement is also used in large scale modern rice millse in

Japan.

117. The arrangement of machines in lorge seale riece mills is: cleaning and
geparation of raw rice; milling; polirhing und finishing; mixing enrichment ;
mersuring: packaging.  There are 4o kinds of instzllation systems. One is
the serica system in which 3-10 un:ts of the pressure type machines with blower
are used. Brown rice is milled by passing th- units successively. The

other is the combination cguipment of abrasive roll type nd pressure with
blower ae mentioned above. The lntter type is most commonly used in modern

millso
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118, Equipment for the processes other than milling cre: milling separator;
grain ngpirator and stone removing separator for cleaning and separation of
raw rice: millcd rice separator und stone removing separator for the polishing
and finishing process, Por measuring and packuging automatic packers using
plastics are graduzlly being popularized. And fo- handling of packaged milled

rice the pnlletization syctom i: coming morc into use,

119, The use of suitable groders of modern design will grade the final product
into several fraotions which can be recombined to produce the desired final

grade by the use of belt conveyors.

120. Vodern clenners also control the amount of impurities escaping into the

final product and reducc the wunount of dirt and dust in the mill itself.

(h) Weighing, Special Treatments and Prckaging
121, The rice produced can be enriched by the addition of vitamins, if so0

desired. For example, thiamine and riboflavine is added in Japan. This is
included in zbout 305 of the rice sold there.

122, Refining and shining can be introduced into the processing of rice to
improve the appearance of the final product.

123. Automatic packaging in 10-15 kg. polythene bags is also in use to meet
the increased consumer demand for this type of packaging.

(1) By-Products Utilization
124/ The bran that is produced in hullers is & mixture of husk and bran as there
is no device to separate thom.

12%. Bran is a valuable by-produot of rice milling and very little use is made
of it for extraction of oil. YNost of it is used for oattle feed and as fuel

for roising steam in boilers.

126. In modern rice processing complexes, the utilization of bran for the pro-
duotion .of rice bran oil oan be developed and the extracted bran subsequently

used for the manufacture of compound feed. In Japan, for instance, the rice

bran oil industry produced 87,000 tons of ~il in 1967.

127. If we take o bran oil plant which is integrated with the rice milling plant
and utilizing 3 metric tons of bran per day for . 275-day year, a profit of
about 15-20ﬂ can be expected on the enterprise. This would =lso include selling
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de-ciled bran for caottle feed znd wles broken rice germ etc.  The prices of

raw materials and preducts arc s follows:

Rice Bran US® 18.50/30 kgs.
De-oilcd Bran US}H 16.00/25 kgs.
Crude 0il US3 355/dm (161.5 kgs.)
Broken Rice Ust 27.50/vag (30 kgs.)

The above profit calculction takes intc account costs of sclvents, fuel and

power and expenses. If the bran is taken as 100%, the by-products (broken rice
and grain) = 2% = 57, th. .xtracted crude oil 17% = 18.5’ and de-oiled bran
14% - 767,

a
128, If this oil bran extrecticn unit were combined with say/2 mton/hr. modern
mill having 2 capacity of 14,400 mt. per year, the ratio of return on employed
oapital could be inoreased by as much as 2%,

129. In addition to rice bran, husk accounts for from 18 to 23 per cent of the
paddy weight. Husk has no food value yet some millers grind husk and mix it
with bran end sell it for livestock feeding. Some of the husk is burnt to
raise steam in boilers. Efforts to use husk by turning it into wall board,
concrete blooks, oconcentrated fuel znd chemiculs have not proved commeroially
successful. A potonti-l usc is its conversion into white ash and cotivated

charcoal for industrial purposes.

(4) Hondling and Transport
130. Rice is usually transported by head load and animal drawn oart in rural
areas and by truck or rail in morc developed arec.s. Hodern bulk transport
facilitics are seldom found.

131. In most countries, handling consists of loading paddy, brown rice or white
rice in gunny or paper bogs, mostly by hand lebour. In many instances, the
sacks used arc old and seldom fumigated, thus increasing the risk of infestation.
The sacks are also «ften worn and dawmaged, resulting in loss due to spillage.

132. To improve the efliciency of modern mills, the bags of paddy, brown rice or
white rice can be handled for ex-mple Ly the us. of gravity roller bag conveyors,
~with pallets and fork 1ift trucks f~r btulk “andling and mechanicel conveyors for
loading trucks and silos.
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(k) Research and Development

133. In the Philippines, a beginning has been made to determirc the losses
caused by pests, rodents and micro—organisme by means of analysing the dirt
and residues left in the mills.

134. Research work in connection with the continuous parboiled method and
drying operation is in progress in India. Operational researoh to improve

productivity in milling and the relsied processing operatione is also being
carried out in that country.

135. The dewatering of paddy by means of salt in solution, and also by pare
boiling in brine is being experimented with in India.

136. Even the uge of salt to dry paddy, at farmer level, is being tried in India.

(1) Sanitation and Infestation Control

M
137. The rice mills, as well as the warehouses for paddy and rice, are usually
heavily infested with inseots, mioro~organisms and rodents.

138, White rice and other food products are produced under highly insanite v
oconditions.

139. Effective governmental regulations covering preventive and control measures
should be strictly enforced in order to protect consumers from the health
hazards arising from this situation.

(m) Integrated Systems in the Rice Processing Industry

140. A modern integrated system would entail the use of the latest scientific
engineering and technological knowledge for (1) reducing oosts; (2) cutting

down material losses; (3) achieving higher milling outturn; (4) improving
institutional as well as marketing quality: (5) achieving production of cleaner
products of greater value at less cost per metric ton of processing; (6) securing
& better return to producers and processors; and (7) providing a combination ‘of
facilities for threshing, drying, handling, processing, storage, transport and
packaging so as to facilitate &n increase in production.

F. TERMS OF REFERENCE OF THE PRE-INVESTYENT STUDY TEAM FOR A PILOT PROJECT
POR_THE RICE PROCESSING INDUSTRY

141. In order to find answers to the several questions relating to modernization

which arise from the diversity of o:inions regarding the correct choigce of
components and procedure, it is essential first to carry out a systematic pre~
investment study with the following main objectives:
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(a) To demonstrate ho a higher outturn of rice can bo obtained, and other
benefits derived, from the adoption of modern pre-processing techniques,
modern milling methods and equipment and the several components of storage,
parboiling and drying of the integrated system.

() To analyse fully Lhe prevailing local conditions, taking into account
varieties of paddy grown: quantity in production: milling quality: pattern

of marketing; storage practices: season of availability: marketable surplus;
prices; utilization of labour: cost-benefit wnalysis; level of technology in
other related fields; available services and their costs; consumer preferences;
availability of technical personnel; organization and management: and details
of existing mille,

(¢) To investigate the economic and technieal aspects and establish whether

investment in modernization, under the given set of conditions, will be desirable
and profitable,

(d) To determine the equipment and methods best suited to the varieties of
paddy available locally.

(e) To work out the optimum capacity of th- processing units.

(f) To work out the optimum oombination of equipment for the modernization of
existing commercial units and small village hulling units.

(g) To work out a modern system which does not upset the local rice~production,

marketing and handling system but improves it so as to bring maximum economio
benefits. .

(h) To use the opportunity to train local perconnel in technical design,
operation and management.

(1) To werk out the best method of marketing the final product.

(i) To select a nuitable location, taking into consideration:
(1) availability of paddy:
(i1) environmental factors, socio-economic conditions and cost-
benefit anayesis,

(x) To develop blueprints, detailcd e +&ns and specifications of the mill
building, storagc structurc and . cmuipment tor toenders To develop the design
and specification of equipment whiclh can be surplied on the £pot.,




(1) To collect data angd gain experience for i larg r pProgramme, backed by

governm>nt regulations, industry's co~operation ang producerg! Participation,

(m) To explore the possibility of developing the rice-processing machinery
manufacturing industry.

142. Such a study is considcred to be most essential in order to avoid costly
mistakes and to develcp a Systematic approach to rapid modernization,

G. RESULTS OF PRE-INVESTM.ENT AND EVALUATION STUDIES IN INDIA - 4 CASE OP
A APPROA 0 _MHODE TI0

143. I would like to g€ive you some figures vhich have teen obtained by the
Ministry of Food ang Agrioculture in India, who get up an evaluation committee
for the modern rioe mill complexes developed under their pilot projects. oOf
the f ur pilot projects studies, the capital expenditure ranges from US$ 334,000
to US3 491,000 and two had a capacity of 4 tons per hour; one 2 tons per hour
and one 1 ton per hour, all had parboiling and drying equipment vhich took from
1.6% to 6% of the total capital used. All units had silo storage with con-
veyors vhich consumed from 45% to 7275 of the capital used. The mill machinery
and other equipment took up from approx. 9% to 165 of the total capital. The
8ilo storage for the 4 tons per hour mills had a capacity of 3,600 tons and 7,200
tons respectively, while the 2 tons per hour mill had 4,500 storage capacity
and the one ton per hour mill 5,200 tons storage oapacity. One 4 ton per hour
mill was costed from January 1966 - June 1 967, the other from January to

actual capacity during the period of study. One 4 ton per hour mill gave a
ratio of return on emnloyed capital of 15% and the other12.5%4. The 2 tons per
hour mill gave a ratio of 14.5% and the one ton per hour mill 15,

144. These cost studies to assess the eoonomic viability of the units which have
been carried out and the Preliminary results indioate that modern integrated
units will reach the break-cven point and start returning a profit after pro-
cessing raddy to thc ext«nt of adout 507 of their capacity.

145. The investment has varied in diffcrent mills on account of differences in:
(a) cost of imported cquipment :

(b) capacity of the unit-

(e) oapacity of the silc storage unit:

(d) capacity of the parboiling and drying units:

(e) availability of land, buildings and other management facilities,
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146. It appears that the modern mills, cven vith their comparatively high
capital requiremcnts, arc capeble of yielding returns at the rate cf about 124

to 15% on the capital employed.

147. Cost studics have shovm that modern mills, when worked to full capacity,

will be able to pay off their long-term loans and all ‘dues within eight years.

148, The output of ricc and brokens on paddy delivered during the period of
study, for ricc, varied from 6¢ to 72,775 uith brokens varying between 0.47 to

1.1%,

149. Further, the committee's report indicatcs that, in the case of raw paddy,
an average increaec in thc outturn of rice of 2.5% over shcller mills and 6.57:
over huller mills can be expected from the use of modern milling equipmont alone.

150, From the information cn thc import and export of rice in the region during
1964-1966 indicates that there uas a shortag:.

181, If countries can adopt improvenents in their prncescing methods, rice
recovery from 153 million metric tons of paddy, at a minimum of 2%% would
produce additional supplies of about 4 million metric tons in the ECAFE region
alone.

152. Modernization is also nccessary to infuse productivity into the paddy-rice
system and cnsurc that tlic production of paddy is increased in proportion to

the increase in ricc produced.

H. VALUE OF COLLABORATION

153. The informstion now available from the usc of these wodern mills in various
countrics must be made casily available to all countrics vho arc proposing to
modernize the rice proccssing cquipment. Hov and wherc this information is
storcd must b2 made known freely to cveryonc so thet all facts and figures are
obtained without difficulty.

154, In my vicy, interdependence is and ought tc be as much the ideal of all

countries, as self-sufiicicney.
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155. As Mahatmo Ghandi said:

"A man cannot b:comc self-sufficient even in respect of

all the various operations from the groving of cotton to

the spinning of yarn. He has at some ctage or other to

take the aid of the members of his family. And if one

may take the help from one’s own family why not from one's

ncighbours? Or otherwise what is the significance of the

great saying - 'Thc ‘lorld is my Family!'."
156. It is a widely aooepted vicw that the greatest advantag: for developing
rioe proccssing in the ccomomically developing countries lies in the possibility
of borrouing the teohnologice from advanced countrics at a rclatively low oost
and without much difficulty. However, at thc same time, the view scems
widely accepted that in thc case of rice processing this is diffiocult because
of the different conditions that affect the borrowing of advanced technologies.
I do not chare the latter view, howcver, and yould emphasise that the advantage
of borrowing technology is the key factor for scoelerating the rate of growth
of all industries in the follower countrics. Most of the diffioculties in the
international transfer of this tcchnology do not prevent implementation of the

strategy of borrovirg advanced tcchmologics, they only modify it.

157. Bven in the case of manufacturing, most of thc succoss storics tell us

that an important featurc of the prooessz is the ohoice and modifioation of

foreign teohnologies in order to fit them into the domestic cconomic situation,
p&rtibularly in terms of thc struoture of factor prices. lhon a country has
achieved this, it has built an appropriate system for devcloping its own technology.

158. What is important is first to identify th: unique nature of the rice pro-
cessing industry in each of thc follower countrics and seocnd, to find the
oriteria for the choioc and nccessary modifications of the advanced technologies
so that they may be fitted into th desirablc pattcrn for transformation of

the rice processing industry in cach oountry.

159. If the above intcrpretation of thc thesis of borrowed technology is

acoepted for the case of the ricc prooessing industry, it offers theorctical
support for the proposition that the positive cspecto of Japan's oxperienoe,
for instance, can be rqproduccd in other countricse in Asia and the Far Fast.

160. The second point to bc emphasized ic that the term "reproduction” should
not be taken to mean that tcchnologies are borrowed outright without modifi-

oation. Rather the term implies that th: foreign expericncc becomes thc basis
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for guidc lincs in the choice of an cpproprit. strategy. 4= suggestad sbove,
this also requircs invention and adapticn on the part of the folleucr ~ountrius.
In this occusion, Japan's cxpcricnce i3 again relovant in both a positive and
negative sonse,  In the t-ansition pcriod 2t the b ginning of tho a1y Fra,

‘the government made on attempt to introduee "™imet.rn' advanced methods of large
scale farming. Agricultural machinery, impler nts ond crep varictice were
imported to Japan. The strategy was exactly tc take full wdvantage of borrowed
tcchnologics develoncd in advanced countrion. This van a failure exeapt in
Hokkiado, 1 herc conditions arc mor: oi lecs zimiles to thoso in lestorn

countrics. The 5o called "iciji t:chnology" that 12 . volvid, has bien aptly
deseribed as a combination of indipenouc lnow=ho: and v.ry ¢ lustive borroving
from the west.  Intimate knowlcdg: ol the bort of traditional methods was thus
the starting point for research and cxt.n-ion cetivitics. In general, it is

to be noted that appropriat. borrov:d tcchnology in Ccﬂbin&tiOﬂ‘Uith indigonous
achievements con bo expeet . d to contritutc a great d-al to cstablishing &
country's oun new system of improved technologi. s for transforming its traditionmal
processing tcchnicucs.

*

161, In a numbcr of corntrice in Asic ond the Fao Zast, the oxtunt to which
productivity «nd output can b increused by spleiting the internctional backlog
of tochnological kmouladzevill be influcnecd strongly by th. me.surss taken to
improve control over lorsc-. It wer, of coursr, for that rcason that I urge
thot the limited capital availebl. to the riec proecssing scector should be

used chicfly for oxpansion and improvcuent of rict procesasing machinery cs this

is esgential to inercasc rice yiclds.

162, Thc view has been advanead that for contemporory doveloping countries, &
net transfer of resources into the viece procussing sphere is likely to bea
required bocausc of the massive investmont which must b: made in machinery
facilitica.

163. It may be notcd, howover, thuf tho implications of the above view are
sombre indced. Rapid population grovth not only accoentuctos the problem of
food supply in developing countrice, but :lso inercascs the requirements for
capital to bring about th. trancfo.rmation of tli. .conemic structure that ie a

nceessary condition for cconomic groutl,
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164. Rogardless of onc's viow irith roapect to the net flow of rcsources between
ricc processing and the rcst of the cconomy, it is clcar that contemporary
developing ocountrics in Acia have a great steke in a stratcgy for tcchnological
progross thet can achieve the expansion f ricc output mainly through production
and fuller utilization of the ricc produccd. The Japancse expericnce demon~
stratcs that thc intensifiocation that will moke this pessidle requires a
substantial inorcasc in currcnt outpute and will in most instanccs depend on
sizeablc investments in expanded and improved machinery.  But this simply
cmphasigces the great importance of a stratogy thut lcads to a path of cxpansion
involving thc loucst possible capital-output ratio. Hence, the great importance,
in the early phase of dovelopment, of fostering "minor" machinery usage for
vhose operation and maintcnance local funds ond avoidabl: losses can be mobilized
through the inducoment cffect of cuntral government outlaye.

165. 8imilarly, the Japanos oxpericnoc underscores the importance of simultaneous
effort to promotc loss reduction co that thc roturn om investmont in infra
structurc is augmented by thc maximum output which it facilitates.
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