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1. Rioe prooessing ie acknowledged to be the largest, most widespread agro-
based industry in Asia, proceseing more value of product than any other industry.
While many other industries have received the attention of local and foreign
~investors and have benefitted from extensive modernization in recent years, the
rios proceeeing industries of most of the developing countries of Asis have been
left largely untouched to perpetuate .heir traditionmal WaYS.
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2. During the past few years, incrcasing g.ve nment and private investor

interest has begun to focus on the means for acc:lerating introduction of modern

industrial-scal: methods of rice processing.

3, The lessons learned from cvaluation of the feu pilot modern rice processing
centres established in developing Asiar countrics to date have provided encouraging
evidence of the advantages possible. i broad range of tcchnological advances

in rice processing methodology hes been tested and reprcsents a chonging, yet

uell-established state—oif—the-art ready to be adopted.

4. The primary bencfits from accelerating the spread of modern methods of rice
processing arc an increase in the total food availability in rice producing

countries and a morc cfficient (and profitablo) ma jor industrial potential.

5. This paper is concerned with an cxamination of the detailed requirements,
considerations, and metiods for complcte planning aither of an entircly new
industrial-scale modern rice proccssing wnit or of the modernization of an existing

traditional rice mill.

Its intention is to gerve as a practical guide for potential investors,
governments, design engincers, economists, and planncrs who may all be concernecd
with various phases of planning rice mill industrial projects. The paper includes
discussion of the primary oriteria for modernization of rice proccssing industries
-hich should be considered by ery planners ov potential investors concerned with
this industry. Detailed check-lists of specific planning questions, formats for

_analyses required, and planning methodology are included.

The importance, magnitude, and cheracter stics of this long—o-rerlooked ma jor
industry are enalyzed and the present pressurcs for change are rcvieved. A
conclusion is rcached that the rice processing industrics of much of the developing
world appear to be just on the verge of a period of rapid change today, having
been largely overlooked by governments and investors in the past and facing

pressurcs tuilding up to a oritical point ‘rom many sides.

The paper begins by analyzing gix of the most important motivations for

modernization, important for understanding as the basis of pre—iﬁvestment project

planning:

Througt the leverage of incrcased cfficiency and higher yield, the paper gshows
how gaine in total rice output renging up to 6 per cent compared with yields of
traditional huller mills ocan have pignificant impact both on the total food




availability in a nation and on the profitability of any individual enterpriso.
The potential economic benefits of by-product utilisation from modern rice pro—

cessing oentres are also discussed.

The possible economic conscquencos of the cuality improvement which cen be
obtained from modern rice processing tcchniques ie discussed, particularly from
the point of view of the additional profit valuv of improved quality and of the
necessity of quality improvement for an export market strategy.

The "Green Revolution" is having increasing impact in a number of countries
making & switch to modorn rioe processing fechniques nearly imperative. This
gometimes occurs from thc strict cepacity question of hou to handle the sheer
volume of paddy increases following from intrd@uction of neuv high=yielding

variocties.

Another important impect ocours when backward rural arcas, traditionmally
nroducing paddy for their own home consumption, rcach a surplus position and

become oash market traders for the first time.

Also, a number of the new high-yielding varieties have markedly different
milling characteristics than the traditional paddy varietics, somet'mcs offering

advantage for modern mills.

Where the inorcases in high-yielding varicty paddy production coincide with
morsoon harvesting periods, modern drying and storage facilities can cometim.s
provide the only feasible golution to problems of crisis dimensions. Where
export objeotives are gat for individual mills or as national policics, flexi-
bility as to quality and gpecifications becomes of paramount importance, and the
operstional and economic advantages of the modern processing methods arc oonclusive.
Governments, looking at local problems of farm income, employment, food supplics
etc., ocan benefit substantially from the introduction of modern rice prooessing

facilities if this occurs in a properly planned manner.

Potaontial investors considering ostablishment of modern rice prooessing
industries need to give ocareful consideration to the pre—investment planning of
their project. This concerns not only tho design of the buildinge and machinery
specifications for the industry, but, more importantly, of the proper scope,
mamitudé, purpose, type of projeot, optimum technolngical proocee, marketing
strategy, paddy proouremcnt strategy, oto.
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Pre-iuvestment planning £ an industrial project can be compared with finding
one's vay through a complicated maze to reach a desired objective —= there are
literall - hundreds of crit cal forks in the road which decisioas to go this way
or that mi t be taken boforce the project becomes ready to turn cver to the design

and irsta!lation engincer:a.
g

The mrat important basic industrial project planning requirements applicable
for modero rice processing industrics arc grouped under the following four gencral

planning st ps, thich arc discussed in detail in the paper:

1. Tva Preliminary Project Planning Appraisal
2. The Basic Project Planning Stratogy
3. The Projcct Design Specifications

4. Th> Economic Feasibil ty Analysis

The Prcoliminary Project Planning Appraisal is the starting point in the
planning procrss, and covers the nceds for making surveys of the environmental
conditions in vhich the proposed mill will operate. The paper disocusses a

detailed Chccu=List of considerations in the following arecas:

1. Locul investment climate

+  Government regufations affccting rice processing operations
3J. Local paddy production practices

4. Local paddy mcrketing and mill procurcment practiccs

5. Locul paddy drying «ad storage practices

6. Local rice mnilling practices

7. lMarket surveys

8. Survey of other resourccs available

The second principal planning step is concerned with determination of a
Basio Project Plunning Strategy. Before the engineering designs are made, one
needs to anal;se and definc answers to a host of strategic con:iderations which
can have 2 major impact on tho type of facilities required and on the ultimate
profitability of the investment

The paper discusses strategic planning questions applicable for modern rioce
industry planning in the following categories:




1. Qeneral project objectives
2. Looation
3. Mill size and capacity
. Qeneral strategs for operation:

« Alternative mill tochnologics

+ Rice marketing strategy

4
5
6. General strategy for paddy procurement
7
8. By-product marketing stratcgy

9

« Ownership, finarcing, and monagement strategy
10. Alternative a.glditional usesg of asscts and related investments

The Projoct Design and Spccifioation can cnly be started once theo basio

parameters of the project havce been defined in the Strategy. It is a job for
well-experienced tochnical consultante, including a design engineer experienced
in all phases of rice processing dcsign, a civil enginecr for designing and
costing the buildings, struotures, foundations, ctc., and an econcmic analyst

for making the economic feasibility analysis which follows.

The project decsign and specifioation should include at least the following

principal steps, whioh are discussed in detail in the paper:

1. A statement of basic project specifioations

2. A processing flow d.agram

3. A plot lay-out plan

4. Equipment lay-out drawings

5. A list of detailed machinery and equipment speoifications
6. Basic oivil engincering designs and spccifications

T. A time sohedulc

8. A site survey -

The Economic Feasibility Analysis is the Leart of the pre-investment planning

prooess. All preceding this point has supplicd the noccssary pre-requisites for
this analysis. The Eoonomic Feasibility Report is important to budget the amount
of capital required for tho projeot, to predict whethor the propoced plan can be
coonomioally feesible, to analyze potential profit roturns, to determine an optimum
finanocing plan for the industry, to predict the timing of cash flow requirements,
and to ostablish detailcd operating plans for later implemcntation.

iy
3
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The paper includes, as an Appendi, a Standard Format for Rice Processing

Tndustry Economic Feasibility Reports. This formot is intended to be helpful

as a guide to prospective investors ard tlanning analysis in the nreparation of
a detailed economic feasibility analysis for this specific type of industry.
The paper follows the outline of the standard format, and provides explonatory

comments on the mothodology for completing such an analysis.

The primary parts of the economic feasibility analysis which arc discussed

include:

1. TEotimated cost of the project (capital ocost budget)

2. Proposed capitalization and sources of financing

3. Forecast profit and loss statements with statement of
operating assumptions

. PFinancial ratio analysis

4

5 Forecast balance sheects

6. Proposed loan repayment schedule
7

. Cash flov statement.

The last chapter of the paper contains a discussion of some of the other
implications of modernization of rice processing industries. Beyond the questions
of the profitability of an individual enterprise in this field, many broader
related social and economic questions should be of major present concern to the
governments, aid-giving agencies, regional authorities, etc., as well as to the

investors themselves.

Some of the potential changes in the capitalization and ownership patterns
in this basic irdustry of Asia are discussed, including the potential assets and
liabilities of a shift in the character of the industry from being primarily a
field for the "small" entreprencur, to that of large-scale industry often owned

by outside investors of substantial means.

The oomplex management requirements of planning and operating a modern rice
processing industry are disoussed, since this can bo one of thc most important

and potontially limiting aspects of planning for an expansion of this industry.

One vital consideration must be the employment implications of a shift to
modern rice proccssing techniques. Not only zre modern rice mills likely to
require a reduced total number of vorkers per unit of capacity than is the ocase

with traditional mille, but the tharacter of their employment recquirements will
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change, Fewer unskilled labourers will be required at the same time that
opporturiiies for technically trained machine operators and supervisors will
increase, The potential social and economic consequences of such changes are

oonsidered in the paper.

lastly, other general social concerns which should be given higher priority
attention now by government and aid-giving organization planners are outlined,
inoluding the potential ways of motivating the channeling of investment iu this

spreading industry tovard desirablc gencral econamic and sociel ends.

An industrial-soale modern rice processing center is a far differont under-
teking than a traditional '"husking"” mill or a government food storage programme.
Any individual or organization comsidering investing the large amount of capital
vhich most projeots of this type require cannot afford not to safeguard and
optimize kis investment by adequate pre—investment planning. Likewise, govern—
ments in most Asian countries with economiee primarily linked to rice produotion
must give high priority attention not only to the potential advantagcs vwhioh
oan be achieved through providing inoentives and gu delines for a spread of
modern rice processing industries, but also to the leverage ~hich changes in
this field can potentially have on & host of related vital issues of natiopal
concern such as farming, employment, food avaeilability, foreign exchange balances,
and national inoome.
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1. Increasing govornmenﬁ and privatg investor interest in many
of the mejor rice-producing .countriea of Asie hae been focusing
upon the means for accelerating the introduction of "modexrn”
jnduestrial-scale methods of rice processing. New pilot modern
rice mills hauve been established in a numbexr of countries during
the past few years. Mistakes have been made; lessons have been
learned; successes have beer. recorded. A broad array of techno-
logical advances in modern rice procecsing methodology has been
tested and represents a changing, yet well establiphed state-of-
the-art.

2. Yet the few examples of modern rice procescing industries
which have been established to date in a number of the developing
countries in Asie demonstrate all too clearly the oritical import-
ance of ocareful pre-investment planning of the location, type of
_unit.;operational strategy, finanocing, equipment speoifidafion,
ecnnomic feasibility, eto., whioh together combine to yield a

succeseful induetrial project.

3. This paper is concerned with an examination of the require-
ments, considerations, and methods for complete planning either
of an entirely new industriel-scele modern rice processing unit

or of the.modernization of an existing traditional rice mill.

A. . TIte intention is to serve as a praoctical guide for potential
investors, governments, design engineers, economists, and planners
who may all be concerned with wvarious phases of rice mill projeot
planning or policy determination. Its approach is that of the
study of modern rice processing as a business inveetment, although
consideration is also given to other non-~business motivations
vhich governments may sometimes have for encouraging the spread of
this industry.

S The paper uses the generalized termo, "rodern” and "traditional®

rice mill, whioch can cover a broad range of uctual eizes and types

of rice procersing installutions.
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6. In general, by "modern™" mill, I am referring to an integrated
complete paddy processing ceénter employing machinery of late design,
generally sutomatic in operation, employing mechanioasl handling
equipment between processing etages, using milling machinery
normally based around rubber-roll husking machines, operating on
an industrisl soale with mill-purchased paddy, producing polished
(not brown, or "oargo®) rice, and generally incorporating most of
the following prinecipal proocessing stages:

Paddy Procurement

Paddy Receiving, Inspection, Weighing

Paddy Cleaning

Paddy Mechanical Drying and Tempering

Paddy Storage, Aeration, and Bumigation

Parboiling and Drying (optional)

Rice Milling

Rice and By-products Packaging and Storage

Rice and By-products Marketing

Husk Utilisation
7. By "traditional” mill, I am referring to a more limited older-
style unit, generally smmller in capacity, generally employing
. maohinery based around huller or disc sheller type husking machines,
usually employing sun-drying and (where praotio.d) older slow
soaking and steaming methods of parboiling, usually without a
substantial by-produots utilisation or marketing system, and often

operating on a servicing (toll) rather than a commercial basis.

8. The industrial planning procedures outlined should be
applicable for consideration of a modern (or modernised) rice
processing industry in any part of the world. 7The primery foous
of the comments and oconsiderations disoussed, however, is intended
¢o be on the needs of the "developing® rice-produocing countries
(primarily in South-Bast Aséia and the Indo~Pak subcontinent),
where "traditional" millc now predominate, where capitel is
frequently shy, where labor rates are low and unemployment is

& problem, snd where transportation, marketing, greding, and other
logistioul supports are usually quite limited.
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Q, *"Modexrn” machineiry and methods for rice processing may be
established either in a ocompletely new industry or may be progreses-
ively added to an existing traditional rice mill to effect partial
(and later complete) modernization of the older unit. The basio
planning considerations are essentially similar in either case,
exoept that a oomplete planning exercise, Wth open options for

most oriteria, ic required for a new industry, whereas many of

the oriteria are slready given with an exieting rice mill and the
scope and detail of planning required may be reduced.

10. Industrial planning is a skilled profession in which the
average businessman, government servant, or rice miller would find
his capabilities severely taxed. With the amount of investment
typically required for an irdustrial-soale modern rice mill, one
can ill-a2ford the trisl-and-error mistakes which may oome from

s lack of adequate antiocipation of and planning for the multitude
of problony which may arise.

11, Vhile this paper is intended both to point out the potentials
of inveetment in modern rice processing industries and to guide
prospective investore toward an understanding of the planning
oconeiderations xequired, the use of experienced professional
consultants is advised in the sctusl execution of = complete

pre-investment project plan.




e s o e o ne

-

MODBRNIZATION OF RICE PROCEISING INDUSTRIES

r

12, Rioce processing is acknowledged to be the largest, most
wide-spread agro-based industry in Asia, proceseing more value

of product than any other industry. Yet while many of the develop-
ing nations have benefitted from both local and’ foreign investments
in numerous other nanufacturing industries employing modern
technologies, thi. traditional rice processing industry has been
left largely untouched to rerpetuate its traditional ways.

13. The interest in exploring the technical un& economio means

of modernising rice processing on an industrial scale appears to
have intensified both because of the growing awarsness of the
weasteful and inefficient charscteristice of the present ”trudition.l'
rice processing methods and because of the growing pressures to

add ocapacity for handling lexrger paddy volume in a number of
countries which are experiencing dramatioc rice orop production

'inoro..os.

14. The rioce proceesing industry appears to be just on the verge
of a period of rapid change today. It has clearly been largely
overlooked by governments and investors; pressures neocaaitating
change are building up to a oritical point from meny eides; the
"green revolution" isg moting in many areas s&s the primary catalyst
to oreate seocond-generation impact neede for change in grain
Proocessing and marketing methode and facilities; the eoonomie
advantages of modernization are olear-cut and are substantial;
pilot projecte set up in the last two to four years in several
countries are demonstrating locally visible proof of the advantages
of the modern technology and industriel socale of this induatry.

15. The following discussion snalyzes the muin areas of motivation
which are presently producing the pressures for change in thise

field and on which the sucocess of any specifio new projeot could
be dutermined:
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A. The Inoreaped Effioiency of Modern Rice Progepsineg

16. Tfla straightforward effid.lenoy advantages offered by modern
rice processing muohinery-comp’ired with traditional mille have
been documented by comparative studies, particularly in India.
Gnina in total rice output ranging from 4 to 6 percent in the
oase of raw paddy and 1 to 2 percent in the case of parboiled
paddy, compared with yields of "traditional" huller mills, have

been shown to be reasonable expectations.

17. Whereas typical huller mills deliver about 63 to 65 peroent
(or less) of the welght of paddy processed as total rice (including
brokens), most modern milles can give around 69-72 percent total
yield. The differences in range depend, of course, on the variety,
oleanliness, condition and moisture ocontent of the paddy being
processed, ‘on the harvesting, parboiling, and drying methods
uaed',‘and on the efficiency with which the rice mills are operated.

18. Increased efficienoy may be an important planning goal

from qu viewpoints:

NS * Pinanoial gain from sale of extra rice product,
. important as a profit incentive to potential induntrinl

investors.

* Inoreased total food grain availability, important
to governments in food-deficit or food-importing areas.

19, From fhe firet viewpoint, each 1% incresse in total rice
yield means approximately 1.5% inorease in sales revenues from

the samoe raw material ocost.

0.  PFor example, if 100 tons of paddy yields 67 inato-.d of 66
tons of rice, the extra 1% of paddy weight is an inorease of 1/66
= 1,58 in the amount of rigce available for sale. For compc.rilon.
at least this much is lost to birde and rodents alone in mos®
traditional rice mills, '

21, At an assumed rice value of $150 per ton nnd with an average ‘
vield inorease of 5% over that of traditional mille, thies means
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an average 7.5% increese in total revenue, valued at $90,000

per year for a 2 ton/hr. mill, with no inorease in raw material
cost. A businessman ocould inveet $900,000 more than he would

in a traditional rice mill just to produce this gxtrg inoome,

yot the gntire capital cost of the complete modern mill facilities
needed to give thie higher yield should be well under half this
amount.

22, Prom the seoond viewpoint of the effioiendy advantages of

mcdern rice prooeseing, the increase in the total food supply
which more modern rice processing methods offer can influence
markedly eome of the most pressing economic, pol_tiocal, and
sooisl probleme plaguing a number of developing countries -~
continuing food deficite neceseitating iéporta,'aoooptanoe of
aid loan terms, or below-subeistence levels of lccal food con-
sumption; or lose of a potential major source of foreign exchange
earning ocapability through inocreased exuvorts. '

23. India, for example, atill importing 487,000 tons (1969) of

rice worth more than $50 million at world rioce trade values,

.oould be pelf-sufficient with an inorease in loocal rice availibility

of only 1.2% over her present (1969) produotion level. More than
this could come from accelerated adoption of more efficient milling
technology. Pakistan, treditionally always food-deficit and

faoing oritical foreign exchange shortages, could reach ooﬁploto
rice self-sufficiency from the gains of modern milling alone.
Murther modest yield increases could turn rice into the ocountry's
second-largest mource of foreign exchange esarning. Only & 3%

yield increase through shift to modern milling in the Fhilippines
oould potentially generate more than $10 million in foreign exchangs
export earnings. '

24. 1In shcrt, the leverage of crnly a few percent increase in
total mill rice outturn is so great both for most national economis
policies and as & profit incentive for large-scale investment
that the potential advertages of modernisation cannot be overlcoired.




5. One of the major advantages of modern rice milling techniques
ie that the rice and by-products produced by modern wilis are of
a much higher quality thon the output of traditional milils.
"Quality" may be defined in terms of (a) percent of brokens

(head yield), (b) percent of unhusked paddy, red rice, dumaged
graines, etc., (o) degree of uniformity of bran removal and polizh,
(d) cleanlinese and prescnce of dust, trash, and other edmixtures,
(e) control of uniformity of moisture content, (f) physical

appearance, (g) and nutritional characterictics.

?6." Bach of these criteria of rice quality are influenced by

a number of varisbles, some external to the rice milling process
(i.e. variety of paddy, condition of paddy, time of harvest,
moisture content, method of threshing used, method and speed of .

drying vneed, eto.).

27. At the point 6f receipt, & modern mill can adopt paddy
proburement grading stendards which will provide incentives for
delivery of better quality paddy ‘and will prevont scceptance of
varieties and qualities of paddy which are below minimum
specifications set. Through use of a simple paddy grading
laboratory at the point of proocurement combined with objective
sochedules of price premiums and reductione for varintiovns from
sevnrallmegaurements of paddy condition and quality, the mill
can engourage farmers to deliver improved paddy and can de
compqpsatod for.the potentinl losses from sub-standard @olivoriol.!

?8. Prom the point of receipt onward, the type of facilities
which are used in all phases of a rice procensing inductry oén
_have a eigﬁific.nt effect on the ultimate quality of the output.
Por cxample, ovaluation teats of the first modern rice mills in

Indias ahowod that only one measure of quality, head yield, inoreased

an average of 15.1% over truditional huller mills with raw paddy
(4.5% inorouse average with parboiled paddy) .

29, Por each 1% incresse in head yield (reduction in percentage
of brokens), 22 gxixrs pvounds of premium-priced whole gruin rice




are available for esale from every torn of paddy milled, in place
of 22 pounde of lower priced brokems. If, for example, brokens
sell et half the price of whole grein rice in local markets, and
if rice is valued at $150 per ton, this would mean additional
revenue of 5%%5 x l%g = $0.75 per ton of paddy processed for
each 1% higher head yield “hen a traditional mill outturn.

If a 2 ton/hr. modern rice mill can yield 15% higher head yield
than & traditional mill, the extra snnual profit coming ‘“rom
inoressed head yield alone could be worth $135,000, with no

inorease in raw material cost.

30. Aleo, the rice from the modern mill will be of higher gensral
quality (in addition to broken count) thén that of traditionerl
mills. As such, it should bring a higher premium price than the
rice output of traditional mills, agein with no inorease in raw
material price. This is particularly true in countries with

free private~trade rice markets, with above-subsistenoce level
consumption, and /or with export rice trade. Rioce of higher milling

.Quality may bring & price premium of up to 25% in world trade

markets ocompared with inforior-milled’ricc of the same veariety.
c‘n' » " "

31. The so-oalled “green revolution" -- the drumatic inoresses
in orop production resulting from uee of the new high-yielding
seed varietiee combined with the appliocation of fertilisers,
pesticides, and irrigation water-- has benefitted soms ocountries,
some regions, some groups of farmers, some parts of the eoconomy
much more than others.

32. It has also brought sbout & host of “mecond generation”
problems in thesc areas concerned with supply of relsted agrioulturs
inputs and equipment; processing, transporting, storing, and
marketing the inoressed production in rural areas; changes in

oredit neede; changes in rural employment patterns; et0.

31, Three important impacts of these "green revolution" changes
which ocan have a major impaot on the need for modern rice mill
investment ere noted below:




1. Pirst, the sheer increase in paddy quantity in areas
affected by the "green revolution” ean overtnx traditional
methods and facilities for rioe milling and tor related paddy

drving, ntorage, trunsportation, and marketing.

15, As an example, in the Bind region of Wenst Pakis tan, the
introduction of IR-8 (and later IR-6) varieties nearly doubled
paddy production from 664,000 to 1,155,000 tons annually in a
period of only twa years from 1967-68 to 1969~T70. No modernm mills
are located in the arca, although several hundred traditional
huller mills have leisurely handled the single annual crop of

the region in past years, typiocally operating less than half She
year following the harvest sesson,

6. Now these eame mills are bursting at the seame, ailling
rounde=the-clock. Unmilled paddy ie seen piled outmside in dosens
of 1000-ton (or larger) open stacks around sach mill town.
Bagged milled rice overflows the reilvay station shede waiting
for wagons for shipncnt. Present predictions of the potential
for further paddy producstion inereasee in the next few years

have oanlled attention to an impending crisis of abundance, wherein
substantial increases in milling capacity are required merely
to cope with the incr-ased grain quantities needing milling.

17. @eocond, in most rural arcas in Asian rice producing countries,
the majority of the rioce produced is concumed "at home", either
literally by the farmer's extended family or within his loocal
village srea. ¥hen an essentially subsistence-agriculture area,
often laoking good tr.n-porfation and communication likks,

suddenly finds ituelf with a siseable not loocal surplue through
adoption of the new rice teochnologies, the local farmers are

fuced with being traders for the first time; the economy shifts

to a oash-orop dbasis.

%, The farmers not only have surplus paddy they need to sell
rether than consume, but they need cash to pay for unaccustomed
costes of fertilisers, pestieides, eto. 8inoe the farmers are

typioally inexperienced in their new commercial role and sinee:




crain wmarketing mechanisems seldom work perfeotly or effiaiently
in the developing countries, what often happens is that shrewd
outside traders take advantuge ¢f the farmers' helplessnsse and
urgency to sell, and the local price of paddy drcps, diecouraging
the farwers and thereby softening their motivation to expand

the sdoption of the new agrioultural techniques.

19. In situations such as these, commercial rice prooceseing
faeilities are needed where they were not before, and she
advantagee which the extra investment in modermn, rather than
more traditional facilitiee can offer are substential.

A0, Third, the nev high-yielding varieties whioh form the
backbone of tha “"green revolution® in eome cases have markedly
different milling sharmoterietios than the Sraditional loeal
Paddy varieties shey replace. For example, IR-8, the firss
principal high-yielding variety introduced, has a ochalky
sharaeteristie vhich breaks very easily in milling, partieularly
when dried exeessively rapidly or when it is eubjected se
excessive frieotion (s ocours in huller mills). Mmereus mills
processing IR-8 in rav (white) rice form have been obeserved
breaking more than 50% of the graine.

A1. BSinee one of the main advantages of the modern rudbber-roll
sheller is 1i%s ability to reduee breakage, it is possidle that
s modern nill may be able to be in a unique position %0 aseeps
and proeees some of the new varieties with high-breakage
sharasteristice economisally, where this might not be possidle
wvith treditional huller mills,

D. Ax-Irodust Usilisaticn
A?, Another signifiocant motivation for investing in modesm riee

proeoessing faeilities is the potential eecnumie benefit whieh is
attainable from utsilisation of the by-produets of the medern mill,

A3, Most traditional huller mills produce enly ome by-produst
besides riee and rice brokens: a "powder" mixture of ground-up
hask, drun, dust, dirt, polish, and finely ground riee partiecles.
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This powder has little economic value in most locations except

for sale as an animal feed or for fuel.

44. Modern mills, on the other hend, produce peparsted by-products
in & form whioch ocan generate substantial additional mill revenue.
Piret, nearly all fine brokens are caved and colleocted and can be
sold as consumable brokens or for brewery use, or can be ground

into rice flour.

A5. Bran is the most veluable by-product and is produced in

a quantity equivalent to 4 to 8 percent of the weight of the
inocoming paddy, depending on degree of polish milled. Bran has

a number of economic uses such as sale as a poultry feed ingredient.
The use of hijshest economic value, however, has proven to be that
of solvent oil extraction for production of either edible or
inedible oil.

A6. Husk is the other remaining by-product of any consequence.
Husk is available in such abundant quantity at most mills (st

least 208 of the weight of the paddy) that it oan pay to burn it

to produce steam for mill use even if it is a relatively inefficient
heat source simply because it is free in comparison with a raw
material cost for any other purchased fuels. Also, it often

costse -onoy just to dispose of it if not burned.

AT, H\\nk-nnerutcd steam ocan be used for parboiling, for driving
a -tou ong:lnc or eleotric generator for mill motive power, and/or
for the heat source for a mechanical dryer throuch use of a steam’
heat exchanger in the dryer input air duct. Many older trnd}ticml
rice mills, particularly in areas where parboiling is prnoticod,ﬂ
have used husk or hugk/bran burning boilers for many yoar‘a._}

A8, Some mills vhich have tried to maximise their use of husk-
xcncrntod steam have found they have been able to cenerate enough
steam from their husk ousput to. scoompliah both all of their
parbdoiling plus generato all of their mill horsepovwer, or &
combination of parvoiling plus mechanical drying requirements. , _" b
Since no external fucl source is needed with such installations,

- A -

the cost savings can be significant.

“*
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E.

49. In some parts of the developing countries of Asia, the seasonal
timing of the orope in which the largest production gaine are

being realized from introduction of high-yielding varieties
coincides with rainy, high-humidity, or monsoon weather conditions.
Monsoon-harveeted paddy is, of course, very difficult to dry and
preserve by traditional sun-dependent methodes and oconsequently is
often primarily oonsumed immediately where grown or merketed at
depressed pri-es. If kept or transported to.diastant markets,

there is dang r of spoilage or sprouting.

50. This challenge, where it exists, can be a very strong
motivetion for installation of modern rice prdocaaing equipment,
particularly mechanical drying and bulk storage faocilities. Not
only can more effioient use be made of the food potential of these
orops, but the profit potential of modexrn mills offering such
feacilities ocan be very substantial, since théir mechanical éryor-
can turn this sacrifice-price wet paddy into full-value normal
dry paddy.

51. As an example, 60 L8U-type mechanical dryers were iﬁatnllod
in Tanjore Distriot, India, alone in 1967-68 for drying of a
8reatly increased orop of monsoon-harveeted paddy. In the
Rangunis Thens of Chittegong Distriot in Bast Pakistan, production
of the "Boro" paddy orop which is harvested just before the onset
of the heavy monsoon raine increased 36-fold between 1966 and 1968,
oreating a substantial marketable surplus for the first time. |
Since no mechaniocal drying facilities were dvailable for this and the
following "Aus" orop harvested in mid-monsoon, paddy prices became
markedly depressed. A preliminary study of the potential for a
modern drying and storage complex for the area shows that gains

far in excesms of costs ocan be expected from establishment of the
new facilities.

F. Bxpert Obvjegtives
52. Another motivational faotor whioh cen be very important in
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considering inveastment in modern rice processing facilities is

the potentinl role which rice exporte may play in the marketing
stretepgy for tﬁe mill. World rice markets huve become considerably
more qualify~oonscious in recent years, as vworld production has
increased and as average world rice trade prices have declined.
Much of the rice produced in traditional mille in the devcloping
countries of Apio is of & quality below that of the lowest grade

moVing in world trade.

51, If rice export is now oarried out or planned for the future, .

the ability to produce high gquality, olean, uniformly milled rice

and to:be able to vary specifications acco-ding to customer order

is becoming of paramount importunce. Modern rice milling facilities.

are mgndatorg_to nchiqve either of these objectives efficiently.
G| I tives i

a4, M;ny'aepbcts of the rice economy in a number of Asiun
countriees is controlled or influenced by government policies.

‘These range from controls over acreage, seed, fertiliser, pesticide,
and water distribution control, restriotions on free peddy movement
and marketing, éovernment paddy and rice procurement programs
'(either mandatory or voluntery). rationing systems, price support
programs, government export controls, government liceneing and
regulation of private rice mill operations, inspection, certifica-
tion, grading, government-opersted rice mills, and direct govern-

ment involvement in transportation, storuge, and rice marketing.

55, In some cases, these government policies can provide substantial
incentives to rice growers and millers, such as has been the case

in Jupnn in recent years. On the other hand, government poliocice

can sometimes achieve wurped effeots. As an example, in one

major rice producing country, whole-grain rice of an export quality
until recently was required to be sold to the government for export,
while millers were frec to sell brokens in private murkote. The
loonl demund wue such that the price of so-called "brokens" rose

higher than the government proourement price for whole grain ricg.
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and it paid millers to break as much rice as possible. In
another Asian rice growing area surveyed by the author, one of the
highest coede of operation in loocal rice mills waso for the briboa
neceseary to pay local government food inspectors.

56, Govermment polioiea muet, of course, take into .acoount a
broad range of divergent considerations including overall national
food iupply. export and import controls, and general sooio-economio
goals of economic development, rural development, employment, etc.
Most governments oould not, for example, permit wholesale foroed
oclosure of many emall rurul. high-employment ‘rice mills by the
oompetitive effects of a few mechanigzed large-secale monopolimstio
modern mills.. '

ST. It is olear, however, that the "rice economy" is the dominant
ooonouioiforoo in most Asian countries and that the government
policies affeoting it can have a -1¢ni£ionnt influence on the
growth and effiociency of the rioce produoing industries, on the

national food supply, and on the general rate of eoconomio development
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3. There are¢ certain standard basic planning steps which should
be taken by any potential industrisl investor before making a
final deoision on a new project. Careful pre-investmont planning
is necessery to define the proper socope, magnitude, purpose, and
typo of projeot; to specify the optimum technological process,
equipment. and other facilities: to study the market and plan a
workable marketing strategy; to determine the techniocal and
economic feasibility and return on investment of the project;

to examine.the political and competitive environment in- order to
identify dengers and constraints.

a0, Pre-investment planning of an industrial project can be
compared with finding one's way through a complicuted masze to

reach & desired objeotive -~ there are literally hundreds of
oritical forks in the road at which decisions to go this way or
that must be taken before the project becomes ready to turn over
to the oconstruction and inestallation engineers. The decisione
taken at these planning crossroad points can have a major influence
on the final viability of the result,

60. In short, planning sims at solving as many questions as
poseible bhefore making the financial and physical sommitment to

a new projeoct. The objeotive is to end up with an enterprioce

which ie planned in the detail necessnry for phyeical implementation;
which conserves investment to & practioal minimum; which will

operate as nearly as possible to optimum efficiency and profita-
bility; and whioch can avoid as maxy costly trial-and-error

mistakes as poseible.

6. The most important of these busic industrial projeoct planning
requirements which are unique to rice procesuing industry pre-
investment analyses may be grouped under the following four
general planning steps, which are dicuseed in detail in the
following chapters:t
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1. Zhe Preliminary Proje¢t Planniug Avcraisal

4. Ihe Boonomio Fessibility Aualvsis
62. An 1nduotriul-noﬂ.o modern rice processing center is a tnr
diffevent undertaking than a trsditional huller mill or a govern-
ment food storage program. Any individual or organisation
oonsidering 1nvosfmont of the large amourt which most projects of
this type roquiro cannot afford pgt to safeguard and optimime hi-
inveetment h»y .doq\nto pre-inveetment planning. The use of
professienal industrial pl.nnaing oonsultants at this stage can
pay handsome rewards throughout the life ,0f the' projeot.
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63. The starting point in the process of planr ing for either

s new modern rice mill investnent or for further investment in
modernization of a traditional rice mill should be an appraisal
of the basic environment in which the proposed mill will operate.

£+, The Preliminary Project Planning Appraisal should include

consideration of relevant points in the following mujor categories?

1.
2.

3. Leond Pmddy Production Fractices

4. Local Peddy Marketing and Mill Progurement Rraciiass
5. Looal Peddy Drving and Storage Pragtices

6. Logal Rige Milling Frectices

7. Maxke: Survey

8. Survev of Othor Resources Available

65. The extent of study eppropriate may depend both upon the
previcus experience and knowledge of the investor in the local
ric; processing economy and upon the size and complexity of the
proposed new rice mill. In the cuee of a small mill or for
pertisl modernigation of an existing mill, it muy prove sufficient
to make a brief informul review of the outstanding questione in
the categories above which might influence the success of the

investment.

€. On the other hand, in the case of a larger complete modern
paddy prooessing center, a more detailed study of the influencing
factors concerned may be appropriate, leading to written conclusione
about the likelihocod of sucocess of the proposed project, the
constraintc under which it must operete, and the sppropriate best

strategy for ite operation.
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67. As a guide for prospective investors meking a Preliminary
Project Planning Appraisal for modern rice processing industry
investments, & oheck-list for planning and study is outlined in
Appendix - "A". While not intended to be all-inciu.ivo. it is
representative of the kinds of specifio considoration- which shoul
be studied before e detailed project plan is developed.

8. The important point for coneideration as ouoh of these
appraisal quostiondfhtudiod is, "What may be thn likely ypotential
influence of this factor on the proposed rioce ‘mill?". Many formal
and informsl methods of study exist. Since many of the considera-
tions are subjective in nature one simple mnthqd of evaluating
the types of questions raised in the check-1ist is to rate each
fuotor in terms of its potential impact on the success of the

proposed new mill, as:

strongly favorable influence
favorable influenoe

neutral influence

- unfavorable influence

5 - strongly unfavorable influence

2 AV BB o
f
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60, Huving‘oo‘mpleted a preliminary appraisal of the environmental
conatrainte and opportunities in which the proposed rice mill muast
operate, the next step in the planning process is to define the
appropriate optimum strategy for the the project. Out of this
strategy can later come the ppecific detailed specifications and
designs and cost budgets on which the projeot can approved and
implemented.

70. S8trategio plenning is concerned with defining the bacic
parameters of the proposed project. It is & consideration of
fundamental alternstives where there are important choicee to be
made . |

. 4# this stage one needs to think through and define ansvers
to thj following types of strategie éonsidciationa which can huve
a major ;mpact‘on the type of facilities required and on the o
ult;quq profitability of the investment:

" A. Genexal Eroject Qviectives

72. The determination of a basio projeot plonning strategy should
start with a definition of the prinoipsl objeotives which the
proposed rice mill is intended to accomplish,

73. Por example, objectives such as the following may be considered
as of major or minor importence for many rice mills, particularly
when established by governments or cooperative groupes
» to inocrease the food output of the region (through
inoressed mill yield)

® to handle a surplus of paddy which cannot be processed
physioully or cfficiently in other ways

® ¢o inoresse the quaulity of food output

¢ ¢o0 produce rice of export quality for foreign
exchange earning

*

to prevent opoilage of monsoon-harvested orops

to provide local employment
%o help raise or lower paddy and/or rice rices

® *

%0 esarm a maximum possible returm on inveatment
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B. XLgogtion

74. The looation of a rice mill industry may have numerous
important impacts on tre ultimate suodess of the project. It ia
unfortunate that illogical or ineffioient location has been one
of the primary mistakes ﬁad- in establishment of a number of rice

mill projeots in Asian countries during the rast few years.

75. The first decision for an outside investor will, of ocourse,

be on the ocountry and state or region within that, country. The

results of the envircnmental studies in the Preliminary Projeocs
lanning Appraisal should he¢lp to narrow down logiocal possibilities
quiockly. For s loaal investor, the general loocale may already de

determined and all that remains is finding . good. site within the

area and seeing if the prodoct will be fouliblo at that site.

76. The primary determining factor on loomtion is, of oocurse,
paddy availability -- the quantity available, the seasonality of .
supply, the trend of production, the methods by which that supply
is presently being transported, marketed, processed, and sold.

A second oonsideration is the sxtent and type of other riee
processing oapsoity slready inetalled or propcaed for the area.

77. Ideslly, the mill should be located as centrally as possidle,
with the area whioh will be supplying the paddy located rsdially
sround it, so that the distance from the field to the mill is as
short as possible.

78. Within that general objeotive, the next considerstion will be
the availability of roade, rivers, railways, and other means of
transportation and of power supply. V¥When aogquiring a speecifie
industrial site, it is usually desiresble to acquire addisional land
at the same time tv allow for future expansion.

C. Mill Sige and Capagity

79. %Two (or in some mress, one) tons paddy per hour is generally
considered about the minimum economio scale for a modern riee mill
industry. Bven st this minimun economioc level of operation,

substantial logisticel, operutional, and working eapital problemss
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must be solved, sincs, based on at least 20 hours operation per

B day, approximately 40 tons of peddy, 28 tons of rice, and 2+ tons
of bran must be moved in and out of the mill every day.

80. Above this basic capacity, modern rice mills will become
somevhat more efficient and profitable with larger installed
capacity providing they have the assured paddy supply, rioe
marksts, working eapital, and managsment ability to be abls to
use the larger capeaocity efficiently.

R1. At the upper end of the somnle, experience has shown that

few modern rice mille in developing countriea are built with
ocapacities higher than ten to fifteen tons paddy psr hour, sinoe
she inveetment required beyond this point may generally excesd

ten million dollars, and the paddy procurement logistioal problems
u-u‘llj become too great to manage. Rice mills in the U.B.A.,
an.g. and a few other r"developed" rice producing countriens arxe,

however, usually of even larger ecals (20-100 tons per hour).

82. BSomewhere inbetween eay 2 to 15 tons per hour an appropridte
capeseity for the propoeed unit must be selected. Thie decision
may be governsd by such considerations as the eurvsy of amoun$t

of peddy available, the sessonal characteristice of supply, the
limitations on investment capital aveilable, the local interest
rate, the extent of development of roade, railways, and other
grsin sSransport fa0ilities, @%0,

8. Anosher dasic point to be weighed ssriously in determining
the etrategy for eapecity ie the x.alietic efficienocy with whieh
the industry ocan be expeeted to operats. Modern rice mills are
designed so operate essentially round-the-clock on & year-round
basie, and should precumably be most sconomnic she more they
approach this targes. Many imdustrial-soals rice mille find,

in faet, thas their dreak-even point is at more than one-shifs
operation.

M. However, fevw industries ever operats at perfect efficleney, &
the experienee in many of the developing Asiun countries where
the need for modermisasion of rice zilling proceeses ie greatest




ie, rractically, that few industries are able to operate at sven
half of their rsted oapaocity.

8%. While 24 hour per day - 360 daye psr year - is the theoretioal
naximum installed ocapacity of any mill, something around 70% of
this (representsing the equivalent of operation 20 hours per day.,

300 days per year) usually s recente a more realistio "gffeotive

installed ocapacity” ta:gst.

D. geparal Biratiasy for QOperation

f4. There are several different baeic methods in which rice mills
of induetrial ecale can operate, and the decieion taken on these
methode agsin oan affect eudbetantially the type of faeilities
required and the projected profitabilisy of the unis:

87. The firet question oconcerns whether the mill is to opszate
on its own aeeount by duying and etocking padiy and selling riee,
or whether it will operate on a tnll, or eervicing bdasie,
charging a fixed fee per weight unit for milling peddy owned by

outside tradsrs or by government departments.

8A. In the firet case, major storage and drying facilities may

be required, and the finanocisl plan for the industry must inelude

a hugs amount of working scapital (ané the interest thereon) whieh
will be tied up in paddy s tooks purchased. Also, s mill operating
in this "normal” manner may be uble to profit more from epeculation
on sesacnal price changes than from the margin in milling iteel?.
Howsver, she risk of loes is also proportionately greater.

A9, The serviecing type of operation may be desoribved as safe and
sure, but generally offers considerably lower profit returns,

since the miller im not sble to eapitalise om moat of the advantages
which his more modern machinery offers. Some modern mills have
found this system workable, however, since it greatly reduces
working capital requirements.

90. The second cperational quastion conecerns whether it is
expeoted that paddy will be procured salready dried in a fora
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suitable for storsge and/oxr milling or will require drying due
either to proocurement being during monsoon conditions or boinc
chiefly of freshly harvested paddy.

91. The propoeed paddy procurement schedule should 'bo reviewed
from the point of view of the moisture content which can be
expesoted in the paddy received eaoch month. From this, the
quantity which must be dried and the degree of drying required
oan be oalculated. This will be impoartant later in specifying
the capital and operating costs required for drying.

92. The third question to be examined is whether parboiling
faolilities will be required. Thie is largely govermed by looal
habite; in the areas of India, Bast Pakistan, Ceylon, and a few
cther countries where parboiled rice is primaxily con-umod. no-t k
mille have %0 have equipment for thie process becsuse this :I.l
what the market demands. In some other areas such as the 8ind in
Veet Pakistan, parboiling is practiced primarily because the '
olimate is 80 hot and dry that most of the rice breake when milled
unlese it ie parbciled first. | '

93. Parboiling ie an expensive prooess, both in capital equipment
and in the operational ocost neceeseary to .osk. stean, and dry the
peddy. Im world rice markete, instead of adding value, thio extra

step in the proceesing usually decreasee the value of the produot
over what it would be without parboiling. Hovovox?. it is the
hadit in some areas and does llightly improve the nutritional
qualitiee of the rioce.

B. Alterpative Mill Technologiss

%, A1l wrice millas of industrial soale generally emplpy -1111::(
machinery based around one of three types of husk-removing machines!
hullers, diec shellers, or rubber rollers.

9%. Most plans for new so-oalled "modern® rice mille call for
use of the lateet, most modern types of milling machinery,
generally incorporsting rubber (or plastic) roll huskers, improved
type peddy eeparstors, friction, abrasive, or improved design
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cone polishers, latest types of grading machinery, and complete
use of mechanical handling equipment; Machines of these types
are made todey by several manufacturers, principally in Japan and
Germany, and also, in leaser.volume, in Italy, Spain, India, and
a few cther countries. Any potential rice mill investor will
usually obtain quotations and design details from each of these

major r.oce mill machinery suppliers.

96. In areas where there are nc major restrictions on obtaining
foreign exchange for imported machinery, where import duties are
reasonably low, and where rice markets demand high quality mi@.iing,
there should generally be nu other choice except a d'tcipion -
between the closely-similar types of modern machines offered by
these principal internationul suppliers.

97. However, in some developing countries, different conditions
may argus for givins serious consideration to intermediate-~
technology compromises in order to reduce ocapital cost to a
minimum, conserve foreign e xchange, support local suppliers,

and achieve highest return on capital inveatment.

98. The 0ld hullers are clearly too inefficient in terms of |
reduced total rice outturn, inoreased breakage, and lack of ‘
separation of bran and other by-products to consider for incor- l
pornfion in new industrial-scale rice mills.

99, However, locally-made machinery of intermediate-technology
design (generally copies of older Buropean dipno rheller-based

rice mille) may offer advantages worthy of consideration in some
unique developing country circumstances. Buch complete "automatio"
mills are made today in a few of the developing countries in

small lccal maohinery foctories.

100. In the Funjab rice producing nreas of Weet Pakistan, for
example, four manufaocturers of the type desoribed above have
built and instclled over 100 "automatic" rioce mille during the
last four years. Bach mill ie generally of a stundardised 1’}
ton paddy per hour ocapacity and incorporates a cleanser, two disc

chellers, a paddy separator, 7 cone polishers, a groding machine,
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hubk and bran aspiration equipment, and complete mechanical
handling equipment.

101. Anothar point whioh should be weighed as part 6f the basio
projeot planning strategy concerns whiéh machinery é.ﬁd equipment
should be imported and which should be fabricated lccaily. In
most oceses, it will be decided to import at least the basic
milling mechines from one of the major manufacturers of world
repute.

702. Beyond this, however, mcceesory equipment such as storage
silcs, tompcrlnc bins, mechaniocal dryere, mechanical handling
equipment, cleaners, receiving equipment, etc. can ottoﬁ ’bc
fabrioated or constructed locally at lower ocost than if 1mpor‘tc&l

4 .-‘ me : "
103. The success cf a modern rice proocaiainc Ainduestry may well .
depend more than anything else on the offcct"i.v,onoaa and efficienoy
with whioch the paddy proourement program ie planned and executed.

104, Practices vary widely from country to country and within
' regions in each country. A study should be.mede not only of the
present paddy production, trading, trsnsporting, and marketing
practices in the area from which the mill will dxaw rew material,
but also cf potential prectical changes in these present qystcu_
which might be possible if the new mill were oporatih&.

105. The starting point is & survey of the quality snd quantisty
and oharsoteristics of paddy production and local donsumption

in concentric cirocles of ever-larger radius eround the proposed
mill site. ' The farther the paddy pust come from, the higher the
transportasion. cast and the greater the potential difficulties
in meking shire the peddy can be 'proourcd.

106, Basic points whibh nny be considered in a survey of local
paddy availability inolude:

¢ Present paddy umarketiang patterns

®* Quantities and milling and merketing charscteristios
of different paddy varieties available

* Bxpected impact of future introduction of nev high-
yielding varieties, increased use of fertilisers and
pesticides, inorwased irrigation facilities.
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* 8Seed rsquirements and methods in which thess are
being mst; effeot on paddy availability

Loyalties and obligationus of farmsre and traders
Credit polioies (present and possible)

Weighing prectices and methods

Times of the year vwhen paddy pricss are lovest

Expected effects of the proposed new mill on the
local paddy markets and prices

*» Egtimatsd percentage of peaddy production in 5, 10,
25 mile radius from proposed mill site nesded to
meet proposed mill requirements; Is this attainable?

* * 5 * %

107. ~ The next question to be examined is ths optimum logistical
systsn for proocuring and transporting the paddy. Will therxe be
a few major supplisrs or a multituds of small farmers who must
de dealt with? Will all supply be in bags, or ocan it be bBulked
at some point in ths procurement syctem? Will the mill prooure
at the mill site only, or will it be necessary or advantageous
for the mill to arrange transportation facilities for delivery
of paddy from other areas? Oan a single receiving ssation
handls the quantity expectsd, allowing time and facilities for
proper inspsction, weighing, dumping, peyment, sto., or will
sultipls faocilitiss bs required? Would a number of satellite
proourement-drying-storags osnters offer advantage?

108, The guiding prinoiples of a procurement system are that i
should:
* Assure without fail supply of the quansity of peddy

needed to run the mill year-round on an efficient
b‘li..

* Procure the paddy at as low a delivered eoost as
possible.

¢ Ineluds a paddy grading end inspection systea.

* Have the paddy delivered to the actual mill site
in as large unit quantities, spaced as swenly
spread cut as noesidble.

109, The resuls of the above analysie should be & proposed

Pgddy Procurement Schedule. Thie should show, month by month,
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the following information, estimated ap closely as it can be
posaible:

Bxpeoted paddy procurement quantity eaoch month (tom)
Bxpected paddy procurement price each month

EBxypected moisture content of paddy proocured each month
Expected quantity of paddy to be milled each month
Remaining quantity of paddy stocks which must be
stored each month

G. Rigs Maxketing Btrategy

110. The next besic planning question concerns determination of
the optimum rice marketing etrategy for the proposed mill.

5 & & & 2

111. The first task is to deocide and define the primary market
objective. Depending on the market objeotive selected, the
types of machinery required may be quite different.

112. Bxeamples of repreeentative Primary Market Objectivee whioch'
some industrial-sosle rice mills heve found profitable inoludpt
* Supplying mainly domestie coarse-rice commercial
markets ‘
* Supplying government rice procurement programe
® Pocausing on specialty premium quality markets
* Supplying mainly export markets

113. The next consideration is to deoide on the principal
geographic area in which the rice ocan best be marketed and om the
primary markete, customers, methods of sale which will be
preferable in this area.

114. Osher related marketing considerations which affeot the
type and sise of facilities required ineludes How much eredis
vill have to be sxtended to customers? Mow large inventories
of milled rice will need to be held at the mill before sale and
shipmens? Will the rice be s0ld ex-mill Br be delivered to
point of sale? VYhat type of iransportetion feeilitiee will de
used for Sreneporting the milled rice? What type of bagging

or pmekaging will be used?

-
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H. By-Produgt Marketing Strotegy

115, The pre-investment planning for any modern industrial-scale
rioce mill chould include careful consideration of the methode of
maximising revenue from sale of milling by-products. The answers
to thece questions will substantially affect the eatimated profit
oalculatione in the economie feasibility enalysie whioh follows.

116, Bran oean be an extr.m?ly valuable by-product, comprising 4
‘o 8% of the weight of the paddy, and often selling for & price
ranging from ¥ to 4 of the price of rice. Some modern mills
reportedly acscount for e majority of their net profit from bran
sales alone.

117. In much of the developing world, husk oan probably be
usilised most effiociensly by burning at the mill site as a heat
seuroe for drying, psrboiling, -md/or steam power. This not

oaly solves Sthe potentielly comtly problem of disposal of She

husk ecenomiocally, but reduces the mill operating cost requirement
for fuels and elestrioity. If, however, husk burning equipment

4@ $0 be used, thie munst be planned from the start, since the
required boilers and other equipment ocan be quite costly and

will require physiocal =) ace in the plan.

I. Qunership. Finensing. and Management SEralexy
112, Ownership may generally be either a sole proprietorship,
partnership, or 1imited scompany bLusiness or a ¢ovcrn-ont-0wncd
oY eooperutive-owned enterprise. 1ln come cases it may bde &

combination, such as & governmeant-private joint venture.

119, The financing plan, including preliminary assessment of

the limits of equity and loan finanoing which may be available
for she project, asnhoulid also be d-fined sarly in the planning
proces.., If the own. (investor) doems not intend to use his own
equity funds ror 1004 ¢  both the fixed capitul mnd working
espital investuent requirements, what amounts and te:ms of loan

feeilities can be counted on to supplement his resourcee’?
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120, ’Por example, the same investment which could finance
entirely a 2 ton/hr mill oould, alternatively, stretgh through
deb® leverage to permit installation of a mill of about 6 tons
capacity if this would prove more highly profitable.

121. The technical and business management manpower resouroces
whigh will be available to run the mill should also be oonsidered
in strategioc planning. I1If this important issue may present
constraints or limitations on the sime, looation, degree of
compiexity, etc. of the mill, this should be faced up to and
oonsifired as governing criteria from the start.

122, Thie is particularly true in developing countries where th’or.
is 1little if any expertise either in modein mil]l management or

in operating a procurement, plant operation, and marketing
program as large, oomplex, and efficient as that of a modern mill.

12). If government servants are %o run the mill, it may not be’
poseible to pay sufficiently high ealaries or to #ffer incentive
revards suffioient to attract the Sype of individuals ocepadble

 of and wotivated toward effiocient, businesa-liks operation.




124. The next step in the pre-investment Planning necessary for
establishment of a modern rice mill projeoct is preparation of the
detailed designs and .ﬁooifiostiom for the industry. Thie will
be necessary for being able to budget asocurately the capitel costas
for land, buildings, machinery and equipment, eto. and for being
able to obtain specific quotations for these requirements. The
deeign plune later become the basis of phyeiocal implementation

of ths projecs. '

125. Teohnical consultanse may probably be required at this

stage: Pirst, o design engineer experienced in all phases of

rice proceseing deeign will be needed to take the dasic oriteris
spelled out in the Project Planning Strategy and tswn shis into

an efficient set of detailed design engineering plans and machimery
speoifiocations. Beocond, & civil engineer will normally be

required who ocan design and cost the buildings, struoturee,
f'ound.tiou. eto. required for the mill.

126. The prineipal requirements for a rice mill industry
engineering design are as followe:

A. A statement of Banig Proisot Svecifisationat Beeh

section in the ocomplete proposed rice prodeesing oenter should
be defined in terms of the basio type of esquipment to be
included and the capacity required.

3. A Prossssing Flox Disgran. showing an elevation drawing

of each item of equipment in each sequential proceseing etep ia
the propoesed rice mill and the interconnections between them.

C. 4 Rlot lavout Flan. -hovm the eise and shape of she
Plot of land and the physiocal sise and sonaral positioning of
all buildings, etructuree, and equipment required for the mill,

D. Beauizmani lercus Draxinss, showing the physieal sise,




shape, and detailed installation positioning of each item of

squipment. Theee drawings will normally include both a top view
and an elevation.

B. A List of Detailed Machinsry and Boulnment Svecificationa
for the entire plant, suitable for obtaining quotations and
placing ordexrs for the exact items of maochinery required.

¥. Besioc Qivil Enginsering Decigno snd Brecifications:
These will inolude designs and coste for all buildings, foundations,
roads, water -uppi; systems, and other structures required to be
built. |

G. A Lime Boheduls for completion of all required phases
of project planning and approval, ordering and shipment of
equipment, acquisition of land, construotion of buildinge and other
structures, erection of machinery and equipment, hiring of staff,
stars of paddy proourement program, start of trial production
operation, etc. |

K. A Bise Burvey, inoluding physical survey and soil teets
for required major foundations.

L FO
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VI

IHB BCONOMIC FEASIRILLIYX ANALYDID

177. Most of the planning whioh has nreceded thie point hes been
& necessary prersquisite for preparation of the Bconomie Peasibili
Analysis. The Boonomic Feasibility Analysis is useful for five

primary purposest

® To budget the total amount of ocapital which will be
required to set up and opcrate the proposed mill.

® To predict whether the proposed plan should be eoconomiecally
fesaible and, if =0, what profit returnc oan be expected
bagsed on the most likely set of operating assumptione.

* Po determine an optimum finanoing plan for the industry
and $o document the applications necessary for any
loan financing required.

® 70 predict the cash flow, or expected timing at whieh
different amounts of cupital will be required to be
inveeted in the industry.

* To establish the detailed operating plans which later
oan be implemented, such as list of staff required, fuel

requirements, etc,
128, Different banks and financing institutione may require she
ooononid feacibility report to be in s number of different
orgenisationul formats snd in varying degrees of detailed
dosumentation. BSome investors, likewiee, may be satisfied wish
s droad-brush estimate of the predioted profitabilisy of the
industry, while otheru may want $o0 oarry out quite detailed
eost analysis, trying to predict operatinyg nlane and coets in
as wuch detnil as possible. Cere and precision in thie eritieal
planning stuge can help ensure againet forgeiting vital eoste,
can make estimates as acourute as poseidble, and can help work
out ahead of time the optimum methode of operation for the mill.
The result oun be avoidance of possible ecutly "trial und efror®
experiments, delaye, wnl incfficienocies which oculd have beoen

foreseen.

179, An Moonomic Fcasibility Analysis for eny proposed nev or
expandced industry generally inoludec the following primary pearte’
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A. Betimnted Cost of the Projeet (Capital Coet Budget)

* Pixeu. Investment
* Working Capital

3. Proposed C-pitalxui‘:ton and Sources of Financing
C. Porecast Prorit und lLoss Statemente
* Statement of Operating As-umptions
D. Pinancial Ratio Analyeis
¥, Foreocast Balance Bheets
P. Proposed loan Repayment Behedule
G. Cash Plow Forecass

110, As & tool for planners making eeonomio feasibility estudies
for new modern rice mill projeets, e detuiled Biandard Faizat
for Riss Fxasssaing Induasry Fassihilitx Baporig is sttached to

this paper as Appendiz - "B", The Format follows the outline of

the seven basie perts of the Beonomic Feasibility Annlyeis shown
above, and insludes notes om methodology helpful to planners '

in completing the snalysis. This Format hus proved useful to the
suthor in his analyses of & number of modern rice mill projeots,

and may serve as a helpful guide %o others faeing this complex

task for the firamt time. Mo form, however, oun ecover all situations,
and users should feel free teo sdapt the detuiled dreakdown of the
suggested stendard ferm te speeifie project requirements and
sonditions.
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with this type of equipment.

140, Manageament requirements with a modern rice prooceesing
industry far exceed the simple running of ‘he unit. The

disoussion of operational alternatives contained in the preceding

chapters has pointed out needs for professional management
capabilities in suoh specialtios mu:

® Projeot Planning and FPinancial Analysis
® Labor Relations anéd Personnel Management

Systems Programming and Criticel-Path Scheduling
(sich as in planning a paddy proourement progrem)

Production Bcheduling and Control
Inventory Planning and Control

Cash Management and Control

Credit Management
Marketing, Salesmanship, and Markesing Reseeareh

*£ s 2 = &

141. Qut of she range of skille required, the three primary
mansgement positions on which the sucocess of the indussry will

1.

2.

" most depend are worth noting in more details

. A Sapersl Bualness Meagar irn oversll charge of the

day-to-day operations of the entire industry. This
individual must nos only be eonversant wvisth the eeccmenies
of the rice industry, dbut must also be a well educated,
broadly experienced business executive with abilities

in most of the areas cutlined above. In regione where
government policiee influenece rioce mill operations

eignificantly, his contacts in key govermnment departments

may also be of importance.

A fSsnior Xlant Bogingsr who will be responsible for the
funetioning and maintenance of all items cf machinery and
equipment. An industry such se rice prooessing whioh
must rely on such & large turnover volume canmot afford
to remain idle for long due to breskdowns or inefficiens

- opersation of the maochinery. This individual will
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gonerally be responsible for the aotual production of
the industry, and the shift supervisors would normally
report to him.

3. & Eaddy-Rice Treding Specislist, rerhape drawn from the

existing trade, who is fully conversant with all the
local tschniques of paddy and riocs marketing. He would
be responeible for planning and operation of the
oritiocal paddy proocurement and rice marksting programs.

C. Emploxment Iaplications

142. The manpowsr neecds of modern rice procesasing centers are
quite different from those of most traditional rioce mills.

Any visitor to moet of the traditional mills of Aesia, usually
smploying sun-drying, huller milling, and no meochanical handling
aprs ratus, is immediately impreeceed by how labor-intensive shis
industry le.

143, Many trsditional mills have been observed litsrally
empleying hundrede of minimum-wage laborers. Almost none possese
any tSechnical skill or sducational training; moet are used im
physiecal lador sapacity for carrying dags of paddy, raking the
drying yarde, and transferring rice from one machine to another.

144. Binee modern rice processing centers ‘are largely sutomatie
(neeessary both for efficisney and for physiocally handling the
huge quantities involved). ocomparetively f ew common laborers
are generally required in the operstion of these industrise.

On the other hand, a number of nev needs exiet for more highly
od\lo“\cd,}jicehmiull: trained machine operstors and supervisors.

14%. Thus, the pattern of employwent in the morse modern ills

is different from the traditionul millen and may not only require
a omaller total number of persons per unit of peddy processed,
dut alsc a higher proportion of the types of teshnically truined
workers who infrequently are found in rural looations.
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146. Without sscrificing the inherent efficiency advantages of
modern mills, it is certainly important for plannere in moes
developing countries to bear in mind the critical unemployment
problems faced by most of these countries in the design of euch
industries, and to continue using labor in place of machinery
wherever the coets of the two compare nearly equally.

D. Qthexr Jcgiad Consexrns

I47. In conolusion, it ie most important to coneider thoroughly

the need for balancing sococial and sconomic ende when a major
industrisl change, such as the shift to modern rice processing
methode, ocoure. Par beyond the qusation of the profitadilisy

of & particular enterpriee, govermment plannori. ald-giving
instisutions, and loosl authorities need to give csreful consid-
eration to the deliocate balancing of induetrial profit motivastions
with the desirable economioc and social consequencee whioh they
would like to see ocoour. '

148. A properly planned svolution toward more efficient modern
methode of rice processing could well become one of the pr:l..ry
etimuli contributing to the growth of a better socisty, higher
inoomee, and more well-nourishel population throughout much of
Asia. On the other hand, if left to develop without planning,
incentives, and controls in the hands of a few monopolistio
industrislists, the private control exercised over food supplies,
grain prices, farmer income, and rural employment potentially
oould be used toward either sccially desirable or undesirable emds.

149. One of the most baeioc concerns of moet Asian oountries having
predominantly agricultural economies and poor rurdl populasions

is the level of farm income. If properly planned, s shift to
modern rice processing should be - able to guarentee a highey return
to the paddy farmer than he typicelly obtains through present
marketing methods. larger scsale mills could provide guaranteesd
markets, could eliminate the excessive margins often taken by
unsorupulous middlemen traders, and oould help to break the
stranglehold often held by land ownere and noneylenders.
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150, A brogd rTange of national poltéiu oould be eonsidered %o
encourage objeetives in this direction as a part of the senction-

ing provieions for nev modern rice mille estublished.

151. The riee eeenowmy of Asie is far toe intimately ecomnneeted to

the daily livelihood of nearly 2,000 million people to be tinkered
with wvithous most eareful conaideration of the eomplex eonseqguenses
whieh may result from any shange in the present balance. Thie
remains oae of the most ehallenging areas for further researeh
and planning and for high poliey coasideration by governments,
aid-giving organisations, and potential investors whioh faees

2008 of the develeping world soday.
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ALfyoting Jrvoets at in dod;
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1. 3Soemesy growing, stagnaat, or decliaiag?

3 2. Political situation ttable?
5 ). Lleecal capital roseurcas a’ailable?

:,‘ 4. 83rong intaorast or cctivity by other iavestors
ia this or similar industriae?

S. Deasenadle local riturn—on-iavestavn! ~tandarde?

3 Severasict Jogulations Affscting Rice Presiseing Opexgiioms!
1. Paddy and/or rice price suppors pelieiee?

2. Nandatory or voluatary govarmment peddy. rice amd/er
procuroment policice?

3 Rastriotions on froc markosing of riee?

4. Msirictions on frev moveseat of puddy and/or riee?

P e —

T o b
o g e i

Gie i 3 :

o S¢ BRiee mills roquirv govurnmond sanctioa, licemsing
a regulation, inepeotion, eto?

6. Oevurnavats paddy -nd/or ricc grading or imspootien
systea ~stabliahod?

T Pricv prociuss paid ror higho. grades and qualit'e=s
of rics?

8. Difficultius .. obtaining sanction for mow riog precossing
industry or for foroign exchangs for isporsing machimury?

9. Diffioulties eaticiputoed in futuzo in i~porsing rubber
' rrlh and other spur. parts for modorn rico mill industxy?

10. Bxports

.* Pormitded?

* Privatu trado or Covt. oontrolloed?
{ Quality inooniivus cstablished”?

® Taopootion ~wirements?

* Bonus for furcign oxvhung. snoning?




11.
12.
13.

14.
1%.
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Rustrictions on orodit avaiiadility?
Paxation, licunsing, «\s. policius applicabloe?

Policy on gublic vs. privata soctor in rieco
procuasing industry?

Govoramamt invustmont incuntivus appliocatlo?

Appropriition .nd Ropatri.tion of Profita
Ouarantuus (for foruign inv.stors)?

C. Lkeeal Paady ctjon Pranticce:

1.

3.

4

b I8

Leo:l poddy production trund incrucsing, statios
or duclining?

& Aeraagy changing?
® Yiulds changing?
® Variutios changing?

Paddy acrus und tons production im rudive of 5, 10, 28

‘ailaes from propos.d mall sito?

Projsctod potuntiul for futurc leecl adoption of high=
yiolding variatioe?

Projestud fuiury ruquirceents ond rusourcuw av:iluble
for furtiliaurs, insccticidos, irrigntion, ete.?

Siusoncl oli.racturiatics of puddg supply (and drying
and storago implications thoruef )

® ginglo or multiply paddy crop?
® h.rvosting and thrushing puriods?

® pumbur of lecal variutius( and storage
soparation implications thurcef)?

® pietorical scasoncl poddy pricu lavals?

6. Looal harvestin: cnd drying practicca (:nd iaplications

on paddy quslit; and milling chiructeristies thursof)s
* typical moimsturs contont at timo oY horvonting?

* suthods of pru-thrushing fi:ld arving aad/er
storagu asud?

App."A"
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s pothuds of thrishing ws.d4d?

® puthods nf post~throshing paddy drying and
pre-acrk.ting poddy storaj. used?

Preportion of pzddy productian kupt for loeal
sonsumptions

® proportion millsd Ly rural haméd-pounding for
locsl consveption ‘doss not omtur sills er

poddy murkcis)?

® propertion millid by omull local vico mills oa
a sorvioing (%0ll) busis for ra*rm te loeal
consunption?

® romoining proportions of cach orop amd variuty
boing markctud for cash?

> heeal Paddy Narketing and Wi}l Procurymes’ Proeticse’
1. Betimata of total sarkotud paddy available ia 5y 10y 29

3.

4.

aile radius froe projoaud mill sita? Preportien wnieh
preposcd mill nizh succaud in procuring?

Description of pruseats gonorsl pructious for mevemeat
and -markoting of paddy from farm to sill?

Belea of locul paddy markuts, trading agests: siddlemen
with vost.d inturosts, landlerds, atc?

® Putent of control oxaorcisod cver supply?
® Prico mcrgine reprusontod?
® Parsorc otligatod to soll paddy to cruditors?

Prosent uxtunt cndfer futurc possibility of dircot farmer
supply %0 mill ~r mill procuromont statiens?

Fermal or informael paddy grading stondards established?

® Prico or quuntity Jockigu for high sristure
oontont, cxcossivo trash content, admixturus, etc?

® Any procodont of =iiuntific analysizs to duturmine
proourcac:t prica (moisturo t.sting, laborute
ailling analysis, ocourting of admixturas, ot03?
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6. 'Padd) procuromunt paymunt and crudit prroticess
#® Cash poymont requir' 4 on dalivery?

& Betiblished syotumns "..nd/or futuru puesibiiitien
of daloy:d prymunt to farmors or trudars?

® Govornmunt cradit systum applicudle?
® Rnle of ccopora.ivoe in ocradit?

® Paysunt busud .on dulivory <t mill site and/er
traneportation paym.nt roruirod?

7. Cemmodity futures markots functioning for paddy?

8. Govormcunt and/or privaty nuddy storage ficilitiue
espurating from whioh paddy could bo obtainad of f-aecson?
Torme?

9. DBxpootod .fficts of tho proposed muw ricu mill on lecas
paddy aarkate?

® Possibdlc shifts,. dieplacomuntis, ote. from preeeat
markoting pattarns?

® Pessidlc influonce on priae?

® Pogeible compotitive ruaction of ather
millure?

10. Leeal woighmont and mucsuroaunt prsctiocus?
® Toohaiques accoptuble to looel pueple?

® Dogruv of uisciacis V. vipuot.d margin fer
oerrer practiLod by cemputitors?

13, Bxtoat of aduu:«r:.ixo.u rdmixturos viriotal mixturo, ete.
in leoal praoti qu?

12. Transportation fuoiliti.s for bdringing paddy so aill?

® Pacilitiss availadlo?

——

® Jdoru uounomic -ystums pesgidlo?
# Paid for by growur; middlomang nﬂl’or?

13, Idertifiuvle loesus and 1mufficiunoice in prosent
praaticos which can b aaproviod upon?
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B | 4 nd Btoranry Pragt .
1. Syrvgy of lgc,} dryine prgcticeg:

(a) Parcent of peddy moisture rudustios ~wguired (menthly)?

® Monthly lecnl ciim:-tic data {iumperatura,

humidity, rainf:ll, days of sun)?

(v) San drving practises omployud:

® “un drying by contractors or by sillers?

® Tirect coat of sun drying (direct eporating er
gontract costs)?

® Indiroot costs of sun drying (depreciation and
intersst und ropair of drying fleer, lossse Vo birde,
rodunts, pilferago, dumagc to graine, cost of dags,
zak.8, ot0., usud} alternate-use valus of land

® Shade drying proctiood?
* Problaes during poriods of moasoen; ruine, high

Mmidity, wind sterm;, clowd oover, flooding,
wintor vaoathor, etc.?

(e) Ixporionee «ith mechanicsl dryirgs

¢ Bxperiencos of existiag swchanical drying waite?

® Puole wead?

® Costs oxpurisnood?

® Iadiract bonciits darivid (rvduction of leseue,
hMgher milling yiolde, roduction of breakago
loager sosson opuration, usy of suvasooa-harvested
’.“’l 3‘0-)?

® Probleas oncountervd or predicted?

2. mu ef loesl gtog%’,g z;gci;cona

(a) Mat-stor.gec worchousos for paddy storsge im dagsy

% Typas of comsiruction wacd?

E .' * Costs of .o'onnmtxon and ‘oporation¥
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. Noproeintion cout or bals rogquired?

® Logs:t uncountor it (roucnbdy infustotinn, heat
damago, mould, piifurages wte.)?

(d) Mlk-storags facilitiust
® Yxporiunce with siloa?
® Coste c. construction and sporation?
® Leadir; ond unllading systoas used?

® Other bulk-s'orr . mothods usud? (dulk-eterngs
worchousas, covor d stacks, .tc.)

(e) Pemigotion, .oration, ind Surmovar ruquirssents amd
prasticss?

(4) OMhar paddy stera;o fu~ littes .vailublo im $Bs lecal
area? Typical chargis for romted storady spuce?
| Practiocy:

1. Burvey of othur locil rico mills am 3 10, 29 miloe
° sedive from proposed nuv kill sites

® Locatim, tyjso. cinacity, businves motheds usod,
uzgml pattora of opcration, atc.?

® Any othur mills with modiin mcobincry in arval?
‘Seporiunes and prodlmz oncountirod?

®. Comprtitivo prodlems ar.isipatod?
® Any oxooss ocprcity alrusdy im arce?

® Othor aev mills sanctioncd or proposad te de
8ot wp?
2. Avorago total rics and head rico yiclds obtuimed ia
coapotitive locul wille? . -

3. Jptimum silling yicld uhmcﬁ.ris‘.ioc of lucel variatios
[(dotorminod by labor.tory snalyeis)? '

4. Local rice mills Zumerally op.rato with mill purehasaed
or on ~urvicing ($011) Basis for customurs cnd
Sraders?

SRR KEAS s 3V e - o







| I

¢

== ==
o

el =3 [

| ER4
b=z

rFFl’Fi’ffk

=
=

fl=2 s

Iz 1= I
il on — y

{




S. Loonl practioos for parboiling, if practiced?
* Typo of pi.rboiling systoms usod?
# Reasons for parboiling? (bacuuse of markot
orufcroncyy governmunt regulation, prodloms of
excossiva briekagce if no parboiling, ute).

# Ppico differcncos for parboilod rice?

® Porocuntagy of lacal markot for parboiled
rice?

6. Presont practicss =nd potsntial 1ocal user for rice
aill by-products?

'® Rloco bran oil sxtrzction or othusr ny-product
utilisation industrios ustablish.d?

‘7. Govornmont inapoction of rica producad?

8. Lossos «nd inofficionciss in prasent practicos
" whioh ocan bo improvid upon?

0. Norket furvey:
(Notet Tharo are usually numurous leocalised questicns which should
o ezaminod in a markot survey. Caro should dc takea to adoquhto1:
idontify and study the implicrtiocas of all rdluvant local influoncos
on sale of the products of %he proposod now indssiry. Some of tho
primary gohornlisod catogorios of inquiry importunt for ¢ rice mill

morket survoy are outlined bolow.)

1. Domsstio Markgts:

“{a) Local fico consumption trunds: omount, :rbu%h?

(b) Locution of primary markots?
(o) Rico prio troniy (soasonal and loai-to:i)?f

“(d) Price clastic!ty of dumund.for rice (hov wuch salos
may bo roduuad Ly price inorcase)?
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(a) Local ricu uconomy g2lf-suffic ont or doficit?

Rico viuwud oo o vauic subgistonca food op as a
spuciality non-zubsistoncy food supplemont?

(£) Quulity profersnc.s of loc.l murkote? {color; dsgruc
of milling; shope of gr.iny cookin: churactoristicsy
cleanlincss; dupgroe of .dmixtures, pidy, damugod
graine, rod ricuy ute. ucceptabloj ote.)

(¢) Rice cruding stondcids procticed in local markots
(formelized grades or i.formsl practicis)? Scoru
of murkcta und prsmiums paid for hisher quality rico?
Typca of spiciclized promium riality markets?

(h) Packaging profercncus in local markate? i

(1) Woighing systums practicud?

(§) Methods of compotition practiccd botween millars
and tradora?

(k) Rolu of merketing middlomon, tradcrs, otc?

(1) ¥oud for salcsmon, advertising, promotiou, robatos,
or othor sgles coste?

() Credit. practicce and demands’ connoctud with rice
sale?

(n) Riocu sold ux-mill or dulivorod to buyur?

(o) Woight s0ld includes woight of bug? Any soperate
chargo possidly for bag?

(p) Pransportation metiods und costs (if paid by mi11)?
(q) Govornmant controle on murkoting or movimont of rica?
(r) 8pucicl torus on milc or movomunt of rice?

(l) Rationing systoms, if -pplicable?

;t) Markota for rico mili by-producte? Brokons?

2. Bgport Marik:ts:

(n) Surv.y of ,:irin:arjr foroign markits for quclit, of rice
producod locully.

(b) Aualit; and packaging profurenscss grading standzzds
employudy pricuy prieiums for “ighor quility rises
cargo rico markuisy hroken t1+3 markots?
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(c) Prtca. tronds (woneon:l and long-term)?
§ (4) Primery competitors?

‘ | (o) Shipping costs?

i (£) Port faotlitivs for hendling exports?

(g) Transportation and hundling costs to port?

£ i %

(h) Bxport indontives, bonusus, oto. availabla?
_(1)'00\ru:mo'nt controls on sxports applicablae?
(3) Market intulligence wnd eales orgard 2ation requ:rod?

(k) Praciicos with rospoot to paymont, oradit, barter,
inspection, donding, guarantees, ¢%0.?

K. Othar \'4 Q!

1. Mappower:

(a) Availuvility of parsons to fill sonior managomant
and tochaiczl positions for proposud mill; expuriemoe
availnble?

(b),‘l‘uining joquizcomants for aannqmni. suparvisore,
u}d workors forsuon?

(o) Praining facilitios aviilabla? Reliance on on-thu=
. ) 3ob training?

(4) Tochaicul skille .veiluble for plont inssaliation,
eporation; maintiaumoe, ropair? ,

(o) Tuchnicel znd managomunt consuliants roquirvd amd
availadle?

{£) Local labor ratus, work conditions, typas of skills
avail+dle, vorking hours: union practicas, ote.?

2. Pm:

(H Amouat of aquit; iavastaunt availablu from ipvestor?

(b) Bournus aand ascunt of long=t:.e loan finzacc avallable
for fixud o~pit. s iavecteonet governsont locisy benx
louas, onoperetiva aruilty foroign oradits suppl.c*
coaditey eto.?
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(s) Source und amount of short=ture loan fin.nce
availadle for werking ozng tal invistmint: govurnmunt
loansy bank lo.ns, cuopurstivu croaity plodg.d stookr,
crudit from ‘iadors) deolayad Paymsent to farmors, ©to.?

(4) Intorust rat: and loan turme?

(o) Tax ratus an)licadlu? |

() Import dutiue applicudlo?

(8) Avuilability of foruizn sx0haty30 for machisery
end epare parse import?

3. Bupnors ciliv, 4p1

(&) Local workshops and senufacturvrs which caa fabriocate

~ uquipsunt .nd parts fur the proposud ricc mille
(-11«):.. storagu bine, dryurs, convuying vquipmont,
oto.)? :

(») Rectric povor availably; capecity) costy sugularity?

(6) Other fucle uvailediu for powor, Arying, stoam
genoration?

(@) Prameportation ficilitiue available loo:llyy
roeds: roiircees: rivars, indigencus iransport, oto.?




land (____acres @ ___ per acre):

' t (leveling, filling,
, y cleaiing, otc.ss
Ruldaings:
1. Rios :#1] Juilding, sft. @
: per sft, :

2. Frvoiling Structure & Shed, 1f
hcl\ﬁd, sft, . pw mo

3. Rice Warehouse Building, sft. @

per aft,

M. Mddy Warebouse Buildings, sft,
L per sft.

3. Doiler Bouse, sft. @ ___ per sft,
C. Chimney
7. Becelving Station failities

8. Office/Workshop/Bpare nm/m..-/
G'Minf: Laborato:y, ,
per s

9. Manitary Facilities
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D. Qther Civil Construction:

1. Water Supply Well, Rap, Watertank, ete,

2. Main Rlectric Supply (trensformer,
main lire connections, ete.)

3. Moad Construction (if required), to
Mill Bite and interna)l roads within
mill site, or railway car siding.

b, Doat Dock Pacilities,

9. Miscellaneous.

Total Civil Constructiom:

) | Zransportation Jacilities:

1. Trucks,
2. Orain Carts,

L

3. Mc’-ﬂ‘l,.htk Lifts, ete,

. Zotal Transportation Yacilities;

’. W=
each item of equipment

Foreign o
required under each sectiom) ' Reg't o OCurrenay

1. Receiving, Inspection, end
. Welghing Bection,

2. Cleaning, Drying, and
8%orage 8ection,

3. Parboiling Section.
b, Roe Milling &cti;.
5. lﬂlﬁlé&d@n Egquipment,
6. Machine:; Installation Costs.

7. Customs Muty, Toxes, Clearance

Total Mechinery and Buipeent -




L —

S P e

%
5 g

A

%
b

1.

b, ﬁlccllunopu-.

‘. On Machinery snd Equipment

1. Foreign Exchange Requirement.
2. Loesl Currency Requirement.

-
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Prelininary Pired Expensas: ' Local
swortized over ___ years)

1. Surveys, Consultants, Loan Service
Fees, Legal Fees, etc.

2. Interest during period of Plant
Construction (amount borrowed x
interest rate x no. of momths).

3. P'rc-production' 8ta:-t-up and Training
Cortaes

Muinistrative Seivices for - months,

Overhead Expenses for ___ months,

pervisory & Tcohnical Labor for
- Enth,

Training Costs.
Peddy Lost in Trial Operations.

Total Preliminary Pixed Expensess

Comtingensies

(amount) x ¢,

2. On Other Pixed Investmaant (csts
(ewocat) x &,

Totel Contingencies;

JORM, FIXED INVESTYENT:

Total

S B S S e el AR i et et B, <Lt B e 0 e
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A, Pddy Inveatortes:

2. YORKIF CAPITAL:

Value of maximum awount of paddy wvhich
vill need to be stoied plus value of
paddy coutimlent of milled rice and by-
product: stored before sale plus value
of paddy equivalent of no, days necassary
to vait fur payment of sale acoounts
receivable,

B. Other Inventories:

| } Sp;re Pirts.
2. u.-‘. hMg Materials,
‘3. Chemicals, Fumigants, ete,

€, Dotal Inventories:

D. Lou'ﬁctd %mk Cash gugto
age in ories

— 3 of inventory stocks,

B. Net Cash Required for Inventories:
P, Cash for gEmtiom (cost of lavor,
- overhead, istrative expense,”
ete., for months meximm); 5
a. ﬁh‘t:

E. et Totel Working Capitel t
a iTective Capaci otiony

I. Initial Working Capital Roquirements;:

Piret Year: % of Capaeity Production.

Becond Year: ___§ of Capacity Production.

Third Year: % of Capacity Production,

Fourth Yeqr: % of Capacity Production.

3. 2OIAL ESTIAATED cOST OF_THE PROVECT:
A. Pixed Investaent.
_“3. . Working Capital.

App. "




-

- 54 -

II. PROFOSED CAPTTALIZATION Ahb SOURCES OF PINANCING

Interast  Tera
A. Tixed Investment: Mwount  Rate ‘ﬂ ‘!rl,[

1. Poreign Currcncy Long -Teim Loan
(source: )

2. Local Currency Long ‘Teim Loan
(source: )

3. Commercial Bank Short Term
Loans, Other Borrowings
(source:

4, Total Loans

5., Owner's L.:ity Investment

6. Other Equity Investment
Total Investment in Pixed
Assets (L + 5 + 6)

Yorking Capital:.

1. long-Term Loans
(‘source:

2. Commercial Bank Sho:t Term
Loans, Overdrafts, Supplier
crod.ttc. Other Mrrounsl
" (source:

3. Total Loens
b, Owner's BEquity Investment

S, Other Bquity Investment

6. Total Investment in Working

Capital (3 + b + §)
Proposed Capitalization:

Pixod Working Total

v Ipvestzent _Cejitsl = Inwesteent
1. Debt {9 (9 (09
2, Owner's Equity L _H (9
3. Total Copttadisvedca  __ (1008} __ (1008) ___(107%)




CII-A. DY PORNCAST PCYTT N Lot STATIONTS

A Gross fules
i. " Gost of Jroduction
<., ¢ FAw fateriale

8. Producticn Labor

3. Production Overnead

b, Total Cost of
Production

3. Cost of Inventory
- Mjustamts (+ cr -)

6. Cost of Bales

C. Qross Profit

D. Overhead § Tinanciel Costs

1. Mministrative &
Overbead Costs

2. Bales Expense
3. Depreciation
4, Interest

3. Amortizatioa of Pre-
pro@uction Expenses

6. Total Overhewd &
Fisancial Costs

'

% Ppstax Prosit
6. Nt Profiy

- ” - A”. ’,.
Pirst Second Third Pourth Pifth
Imi  Jear Yer  Yar Jer
———— E—— S———
Sa— R —— — ————
mesm— T L S~ S e n——
m—— L ™ a—— o—— ———




1. Installed Machinery Capacity
(___ toms/hr. x 2b hrs. x 360 days)

2. Bffective Installed Capacity
—_toms/nr. x __hrs. x ___ days)

. Operating Capecity Plammed This Year
(_J of Bffective Installed Capecity)

Asoupet Weticde of Operatios

1. Bav (white) Rice Processing
(__ c® Profuction)

2. Jurvoiled Rice Processing
(___$ of Productim)

3. Processaing Mill-Account Juddy
(___% of Production)

b, Processing for Others

Servicing/Toll Basis)
3 of Preduction)

poddy clesner; losses in storege, l.unl
% nc.n, birds, insects pilfarege, ete.)

Le = __% of originsal weight of pedly prowmred lest ia clemning, ot
ey -

moisture removal ia drying peddy
procured)

1. Average Annwel Moisture Oomtent
of Fuidy Procured

2. Aversge Wpisture Content of Dried
Padldy for Storags or Milling

3. § of original veight of peddy pre-
oured (after clesning) lost is drying
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B. Ascundd Pedd; Procureseat Reqnxiremnt

\. Yor each ton of clean, dry paddy to be
‘stored/milled, _{x) tons original
field paddy muel e procuved:

X = 1 - W,
(1 - Le)(1 Ta)

2. Total annual paddy ycocurement requirenent .

.-(D-————q tm. Clean, dm p.ddy ne.d'd) X = - ton.

P

r. "ww: Procurement /St oia e/Production Schedule |

| | g |
Tons After | Tons | Remeining
Paddy Moisture | Cleaning | Paddy Tons Puddy
Jonth Procured % 1&Drvi Milled | in Storage |
| Jan._
Feb.
Wr,
| _Apr.
ey
. -
| Sep,
| Bov, 4 :
e |




ki "y

R0,
s

S o

ety ety

¢. Assumed Milling Yields o
" Note: Yield percentagas are of clean dry paddy.
1. Wnole Rice (.___ 4% of paddy welght)

2. Broken Rice ( % of paddy weight)

3; Mixed Rice with avg. brokens
( % of peddy weight

b, Brewers/Fine Brokens/Etc.
(__-% of paddy volght)

5. Bran & j of paddy weight)
6. Husk (___ 4§ of paddy weight)
170 Othcr: '

-

sumed AVEI‘ Annuel Seles Prices
i Grogs Sales Revenuas

. Tons
r_roduct Production

| rl‘rok_gt_!_ilco'

| Mixed Rfoe

Brewurs/Pine
-ons [Btc.

| Bran

Buak




I.

J.

- | 8hifs Supervisors
’ ,L.MN'

Laborers
s -

Assuned Average Paddy Proc: iament Price

Ag_i_qm.ed Total Raw

-

packaging materinis,

Mate:tal Costs

App, "B®

(Paddy, bags anc other

Ladgants, ete,)

adainTetrative

strative, calcs labor har

costs in "Rate”,)

’ Quentity : -
Rav Material Required Price Annmual Cos*
h hay JE TP, LE T S
 Puddy S .
| Bags S
P anne LRE w I
R . g SSOSS ﬁ-x
| Total _
P . ol @ - et w————
"Ausumed Production Labor Costs (Do not include mansgerial;

e; include al} {ringe benefit

3 -

“oslition

.- g

No. Annual Cont

e L 1 YN

e as

Dryer Operators

Parboiling Operators

Boiler Operators’

aatl T

JFuddy Procurement gteos

| FPuddy Reces ving !unég.\g.gr o

[ Eaddy Grading Teehnicicn -

Mnica[mec‘cricianj/mc. .

LR R Y . L

M‘ ‘o W—H_.m.l..‘,
ma__ I —

"y

—— el way - ahonr




L. Assumed Production Ovcrhead Costs
. i @
2. Puels (0il, Cas, Gasoline, Etc.):

1. Electric Power:

Puel Quantity Rate

Anmual Cost

-—ese o

- sy

3. Vater
h, Bpare Furts
5. Transportation Costs:

&. Transport,of Paddy from Point of
Procurement to Mill

b. Pransport of Products Sold from
Mill to Foint o fele:

¢. Other Tronsportation Costs
6. Repair and Maintenance:

Iten Value

Annml Cost

Butlaings

Machinery

Other
Totel

T. Niscellaneous

8. Totsl Produstion “verucad Cost

App . "B

T




0.

2. Inventory Value Bnd of Year :

-61-

Total Assumed Cost of Production
1. Rav Materiels

2. Production Labor
3. Production Overhead

k. Total

g \ 8% of Inventorv Adjustments
uctions which mur% uade during the first
staxt up years of production to account for net
additions to year-end inventovies)

1._,Product-..:n Value Thir. Yoar

3. Inventory Value Start o Year
4. Inventory Change Dusing Yoar
5. Change as § ;o;,fboductj::-n Valua
6. Gost of Profuction o
7,”‘,"% of Inventory W“M {5 x 6)

Assmtod cont of Seles

1, Out.étrroducuon ,
2. ¢ Oost of Inventory Adgustaent
3. Cost of Sales

App. npw

. ”m
ﬁ-““

D P

. *.lm
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i A oo s
b i o s = e

P. Assuued Administrative and jverhead Costs

St o

e s

1. Adninistrative Laboxr:

- e

Position No. Rate Annual Cost

=

- mammw i

i e o

i Plant Manager

- . sden

~ch1°f %ineer -ca O e o e ——

Salesmen .

Accountants

- aows s

| Cashies o .

| Storekeepers .
| Office Btaff 1.

Guards —

: scellansous S '
Total

—— oy ® -

2. OQverhead Costsa

a, Stationery, Printing, Office Buppliss
b. Mostage, Telegranm, T-lophone
¢. Travel

d. hmt, Ratas, Taxes

e. Legal, Avditing, otc.

£. Wtertainment

g. Donetions

b, Btaff Welfars _

i. Insurance |
Total
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Q. Assumed Bales Bxpenscs:
1. Gross Bales B - IS
| SN

2, Bales Expense ()

R. Asgumed 'unn'ncial Costa

1. Dgg eciat*on (reserves fo: rephccment
capital equipmeut)

u. On Buildings s othaw Civil Oomtructmn:

L e L U

(vnlue) x _ %

b. On 8ilos;
(valuc) x ___j
‘. On Machinery and n;gipnﬁﬁz

_(valve) x . 3

d. On Vehicles:
: (value) x __ ¢

"©..0n Purniture & Fixtures; _ - - i

‘ (valuc) x __ ¢

f. Other:

(nluo)‘x,_._j' o . .

Total Deprecistion K
b ]

2. Interest (Refer to Part II, Proposed Capitaliutien
ces of Finanzing, for Debt Btruviure)

"ﬁau Days ~Interest Annual
| Amount Outstanding Rate Interest Cost |

4
— .

Total
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e it i g o i e

8. Amortization of Pre E'%“E‘- ion Expenses
{Refer to Part I, ITtem 1-G

1. Total Pre-production Pixed Expenses

2. No. Yesrs to be Charged

3. Annual Charge

T. Total Overhead and Financial Costs

(P+Q+R +8)

U. Assumad Texes
N (Describe . sumed Tax Rates, Tax Nolidays,
* etc., and Calculate Anount.i ‘




2 b o ey

A, t/Bquity Ratios

Y

'~ Long Term Debt -
L ty

B. Debt/Capitalization Ratics

[

B Tern Dedt -

‘G, Pixed Agsét Coverage:

gixd Assets

D.; Debt Coverage Ratios
‘Mot Profit
Ma mnm

Nt Profit After Taxes
and Before Iuterest

miytas '
%

I e N

Prineipel Myaent
 Interest Payment

1. Defore Taxess

§ ]
P! : L

. -

Rk L XL I

8, After Taxess




P. Returz om Bquity:
1. Defore Taxes;

Profit defore Taxes
+ Reserves

2. After Taxes:

‘Profit After Taxes
Wy 4+ Reserves

G. DReturn i Capitalisations
1. Defore Taxes:

Profit Defors Taxes ¢
1]

8Tion
(guity + L.7. Deébt)
2. After Tuxes:

Frofit After Taxes +
' )]

- (Iguity ¢ L.7. Debt)

N, Raturn om Aspetus
1, Defore Tanes:

]
s
Depreciation)
"o After Tanest

an:utud

ApD. At b
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V. PORECAST BALINCE SAT¥Iy
(Aesumd Date, )

(Wotes Mke Forccast Balance Sheets for Peginning of Project
and End of Each of First Pive Years Operations)

gm 3
Ourrent Assets:
Cash
Accounts Receivndle

IMA"'J"
Mvai.-28, Deposits, etc.
Other

Pined Assets;

Land

Puildings

Mdiinery & Buiprent
Other

Loss Accumulated Depreciation
Total Assetas

o UTE

Ourrent Lisbdilities Puyables

. Bhert-Tern Loans
Acoounts Puysbdle

xpenses ble
Taxes M’:{:
Other

u-.m- Liabilitiest

Dtk Loans
Other

ﬁh} 14abilitiess
- mers Wiy
" Jeid ia Oapital
Surples (Retained Mrnings)
W) Owmers Pguity:

T

Ptal [ ebilities sad Owmers Bpity -




V. PROFOSED LOAN REPA(MENT SCINDULE

(Loan Principal Repayment Ooligations, First 5 Years,
Assume® Beginning Date

Loan A lorn B loan C

Qmmﬂgmhﬁ383w§

QUARTER éoource (source (souree

ua——'

Total Loen
Repryemnts

(Y
-

SRR R EEEEEERL

¥

;

:

g

i




VII. CASM FIOW FCRECADT

(Assuned Peginning Date

A.

B

-69-

~urced of Funds:

Stook Bubscription
Cash Fund

Cash From Sales
Sorrowings

Buity

Bet Profit

Depreciation
Other

Total Cash Aveilsbdle

1] ' ot

Parchage of Tined
Adssta

Pre-production

Cash Sxpenditures

Loam Principal
Repayments

Drterest Nyments
Divident Jeynmts

'mmgg

Other

Total Casd Requiremcats

Iading Oash Josition
Osrried forward;

App. "B"

UART

It " 2nd _Bi

ER
Tth _5th _Oth__Tth _Bth

S -
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