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tiat Ciodd.  he atudy hopes to ‘ocioltrie the decreion-
making and planning vhiea Jrecela Lo invectreat iteelf: and
ghonid nelp the prospective nvoidirn v avoid err:ra of
planniang toc lrrge or too small s piont and Ar estiaatang
market enpacities and caloulating f3» anriel needs, A pre-
Jiminary idea 35 civer sn how e preceod in purcnasing the
appro .viate macnivery, ind be able o judre ‘he relative
importunce ot tuctors receesarv Caec ey,

Firet, we examine some oil pl- te in srdar %0 gnin
fundacental knowlsdge abouat tredlr mwlrg ceriitions, the
chenical comrogition of the oil » - .uce., ant the poseibil-
itics {or ueing trerr main by-prohct: nmeel, With the 27~
ception of the oil paln and th= -oeo. which nesd absolutely
trepical olinates, oil plants ~-a be ovavm at intitudes of
about 40 ta 5C on hoth iideg ! he ejineor - an area COmp=-
rising much more than balf of tr¢ apfoea of Lae earth,
Adverse climutic conditions cun be oVeY0OmE with itrrigatlon;
and the plants ftoemsclves can bé anant et by wmeang of rodern
genetics to dif.:rent tenperatures, *amidities, 3ails and
periods of daily insclation, Uiy, the range of the .»is™-
ing oil plan* family een b» e.nended with other tvpes of
planned seeds, on that porticn of ‘he earth,

The second denisive elemerd for a f=octory, which we
review, is the market, Procodure & outlirzd on effective
market research. No exact data it veered on tha uarxet;

epproximate figures aufTice Tor wovins decisions condcTing

tre plant, The new factory 4 1elf wii. influence tbe varket.
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dpulatedy *hoe g oet ket Pluctuntes ng ¢ influenced
By foolers oo letaly nov ot the o ontpgl of fhe loenl
moanusLetur:r,  Wiere 8 foe {anestyc ooaw b 71 ,wa for
workai oo oabe loo o ctocks o oil and woi, fov oexrort
rurposen onc Lurd reoontar o garge wtorce eanacity in
ordaer to be ~bie to ;¥ filL frep chunce o:poviunit Les,

I aid net dweil on tne dome. tic aer) wnrket; rather,
I outlined tne 3ifveren wv in tbe wn- er of producing :
animal feed =rd vo ot ble oil, I+ . leod saiaalefeed
manufrcturer cireaty exioty, the - o1 rhould De sold
to him, an’ crly the a.-wat sich canto’ Se scaswased
locally suould bo destined far exrors, The anne problemss
accompany tne vxpovilag ¢ meal as thorce of oileexporting;
and meal--exporting -howld he stteneiad mly if it cannot
be avoidel witiout diesdy rtaca,

The ther Lyeosrcduot o o:l-prodacing is soapstock,
The best roli~y i= t, use the soupetnes for soar-making
and to distribute *h~ Coap, vince distribution of both oid

ARt Coap con e oroantzod Hanl s 4o e e apens els,

F

]

Hanufaitar vy » (ote gre Aiscusmmd in some detaily
the correesps iuin- clectricity, steax, water and canpower
needs are 1itad, urd ¢i-ares rurplied for srientatlon,

huve contiruo.aly eaphasiged th-t production coete have

nov a8 sioniflcwrt o beurirs on ‘lL- final raien of oll, as
does the nbttuince=t o tien yield on a rrodict sf sood |
quality. Trodurtisn expences are not acre than about 6-7% |
|

of sslee voluwe, an? 4t +3.47¢ e Utficiit to save even a
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solvent—extraction, and enctosr 1 oy ?% in seutralization,

hlenchinz and deodorizing,

Financing n vegetsble oil factory requires sube-
stantial fucds, bacause the seed must be purchased and
paid for within & month's *ime, but =zarnings are delayed
because the 0il will be pr-oduced and so0la over the space
of a whole year. At the same time, oix to eight weeks'
gales volume must be gtored; and custoners do not pay in
cash but usunlly on 60 to 90 day terms., It would not be
commercially sound to tie up much a lurge sum; a2 wise

and efficasious procedure therefore is to requeat financial
aid fror a bank, in the form ¢f a loan, The extent of
loans is discuused; and it ir caleulated that a company'e
own capital should anount to about 40% of the yearly

srles Yoiude,

Joint venture possibililies with other oil factories,
with markatine and distridbuting compsnies, with govern-
ments and with constructors, are investigated and the con=
ditione defined which muct be fulfilled if the venture is
to function successfully, The Yest 3cheme in a developing

country ig t¢ have a big - woscibly majority - shareholder
g J J y

o

initiate and menage the company, witk tae govermnment as

well as a large number cf seed-producers also helding shares,
The plant site; the iyre machinery to be utilized; the

procedur: for requcesting cuctntions on the machinery; the

evaluntion of tenders - thete are the topics analyzed in

the subsequent chapter, ‘iiether exporting ie contemplated,

and if so, the proportion of export tc local market capacities,
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will determine Jhe rant cite, nperience has shown that
the most desirabls 1oc:tisr Tor crula ril rredintion 8
where the real will be uced., lefining, ¢ be curried on
together with crude oil producticn, but can 4180 be near
to the most important consumption centere, The size of
the plant will depend cn thc results of arrhet research,
Turee tenders - for 70%, 1007 and 1505 of the caleculated
plant size - must be solicited from taree jifferent
constructors,

Neutralizatisn cen be batci-type at the besinning of
operations; switching to continuouvely working centrifuges
can be effected at » later date. Bleaching ic alvays
batch-type, btut employe closed presses, DJeodorizing aust
invariably be continuous. liydrogenation ie always batch-
wise, and the hydrogen may be produced by electrolysis of
water, or cracking nntural gas.

The whole plant, with the <xception of nmargarine
production, must work a 24-hour day from the beginning,
The plant manager should be hired at the lateet by the

§ date of the ordering of the plant, aince he will have &

§ great deal of preparatory work prior to the arrival of the
machinery, Usually, 20 tr 22 ronthe must elepse between
the ordering of equipment and the plant's setting on stream,

Finally, as the result of the foregoins preliminary
work, stepe in the preparation of the feasibility study
are outlined, Firast, statistical data ~oncerning the
market muet be verified: and with it, &« grojection of pro-
duction and eales i2 prepered for the firat five year
period, by extrapolation, OGpecial attentiorn is given to
the initial otage of operations, The ieaning of break-even

g %w.,r [
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point and uwarginal coets is clarified; knowledge of thosse
production levels is lmportant in taking busineus decisions,
Caloulated and uncaleulated risks are explained, Lastly,
the necessity of Preparing cash-flow charts for the iaitial
period and the first yeur, i8 poirnted out, because this
establishes the amount of the workin: capital, The cashe
flov chart, profit and loes previev, aud pro forma

opening balance will be used to set up the estimated genera)
balance sheet for the firet years of operation,
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GHARTAR I
INTRODUCTION

The perceptive industriaiist, even after only brief -

aotivity, acquires the avarensss that under the manifold

Fules and laws of commerce and the enormous complexities
of technology, lies a truth common to all branches of busi-
ness: a successful enterprise, reduced to its simplest
mwr, is like & well-constructed house. Both are set on

fira foundations. A fine house will be of durable materials

rising on & strong framewrk, erected along well-designed

11000, and finished wdth tasteful touches; so wiil a sound

mnu enterprioe be 1aid upon 80lid cornerstonis amd |
uilt along the elemental lines of established, souid princ-
iples, dusiness acumen, and discernment, The essentials,
based on tried and true formulas, sre the point of departure;
vhat asnagement contributes in individual capability and
®0thods applied as innovations and improvements, is super-
structure. Oarfying the analogy through its gradusted stages.
onto the finer points, the industrialist realises that once
the foundation is firm, the ensuing steps, refinesents and

"1a8t touches® decome more an more s matter >f persomal choice
and deoision. While suoch choides, %00 - aside from the exi~
gemoies of circusstance - depend upon a groundwork of education,
mmuo and phia common sense, without the support of &
m fmuht:lon, they lack substance: they have no realistic
phu of spplication, no validity, no utmtc usefulness,

his study attempts to illustrete what, in the végetable

04l industry, constitutes that fima foundation; it also offere
guidelines for the task of "seeing things through® after the

important foundation has been laid,
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For any projected industrial operation, the initial re-
quisite 18 of course ravw mateial. Before ur-iertaking a new
industrial venture, one must be certain that raw materisl is
aveilable in sufficient quantities and at satiafactory prices.
Next, the market must be surveyed in order to ascertain need
for the produc”, become familiar with selling methods and
techniques, know the consuaption-levels and limits, and learn
prevailing prices. After the preliminary data has been col-
lected, the know-hov gust be obtained for panufscturing the
product in the required amount and quality; financial needs
for production must be determined; bids must be solicited for
the plants; and finally, a forecast prepared of estimated
finanoial success during the first several years of operation,

The purpose of this study is to present aethods of ob-
taining the required knovledge prior to establishing & veget-
eble 0il faotory, as vell as to point out aubjtéta vhich sust
be considered in order to avoid pitfalls and errors. Geog-
rephical, economical, sociological and technical conditions
vary greatly froa country to country. It is well-nigh impo®-
sidle to proffer a single formula applicable in all oountries
vhioch contemplate establishin & new vegetable oil indwiry.
However, I have given hore some general recommendations on
vhat to do and what to avoid, and have outlined the process
of planning a new investment in that field, Special oircum-
. stances may arise, of course, in which the manager of & nevw
company will reach conclueione other than those cited in this
paper; even 8o, examining the suggestions offered here vould
be of value, Pew.studies of thie or any other kind make the

immodest claim of being definitive or exhaustive; nor does
this peper pretend to be the absolute last word, It does hope
to serve the function of an informative md useful guide,
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Vegetable oil is a product of Prime necessity, and the
smooth functioning of this irdustry is of considerable import-
ance to public welfare. Govermments safeguarding public weal
should ensure, on one side, that national resources of agri-
oultural products be used in advantageous and beneficia) ways;
and on the other side, that nourishment necessary to the con-
sumer be available in products of good quality and at reason-
able prices. Therefore government authorities, especially
those in developing countries, are watohful that the nevw ine
dustries producing vegetable oil be conoeived on sound bases:
alloving the industrialist a fair Profit margin and offering
him assistance in developing his industry; paying for the help
he receives frum financial institutions and recompensing his
ovn initial work and risk-taking; and at the same tine, pro-
teoting the pudlic interest, The present study may also offer
helpful ideas to such suthorities, who say not possess expertise
on all the pertinent levels, It well may be that for experte
in the field, the study will not afford many nev facts nor any
waique information; nevertheless, a nev point of viev sy oftea
contain a revelation, or, hopefully, show a new facet of a fas-
iliar fact, thus proving of value, ‘

This paper was prepared for discussion at a symposium
organiged by UNIDO, whioh is frequently asked to sead experts
from sany countries throughout the world to sssist local suthor-
ities or investors in decision-making on nev industries, I
Sincerely trust that my study on pre-investuent oconsideratiocns
in the planning of a nev vegetadle oil industry, together with
the other papers presented at the Syaposiua, will be of aid
in the work of these cxperts as they evaluate and adapt to
succesiful practice the facts gathered in the countries of
their activity,




SHAPTER 1L

THE RAW MATERIAL: OILSBED

i A D s oo —

1. The fat consumed by uankind as part of ite diet is
composed of so-called "invisible fat" - that is, fat substance
which ie found in food items; und of "visible fat," or fat used
in the preparation of food, or is eaten with bread, but not
consumed alone., Today, the major portion of invisidle fat
originatve from oilseeds, and is prepared in vegetable oil
factories,

2. 7o speak in terms of "oilseeds” or "oilplants® is
not scientifically ezact, since practically every part of the
plant, and the plant as a whole, contains fat, *“0ilplant” is
the commercial denomination for the few types of plants vhich
have been adapted for cultivation, can be harvested relatively
sinply, snd give reasonsbly high oil-yields under curren$
methods of production, |

S, Oilplants are cultivated in both temperate and trop-
ical climates, at see-level and even at 1,000 meters adove
sea-level., Bach plant produces its characteristic compositioa
of fatty acide; but this composition in the same type phttj
varies according to the ;eogre 'hical, latitude, climtie,
altitude - and to a much lesser extemt, the soil - conditions
of the region vhere it is grown, At higher altitudes, the
relative quantities of unsaturated fatty acids in a plant's
composision are generally higher; consequently, its iodine
values are increased, This is revealed when comparing the same
tyve plant grown at higher and lover latitudes. Sisilarly, oil
from plants cultivated in cooler climates will have a higher
iodine velue than oil from the same kind of plant growa in She
tropics. At higher levels above sea, unsaturation of the oil

is more pronounced, but this may be in naturel correlatiom with
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cooler climates prevailing at hirher altitudes, The -quantity
of 0oil produced is somewhat | igher at lower .han at higher
teaperatures, at the same time resulting in a lower carbo-
hydrate content, Temperature conditions substantially affect
the linolenic acid content of oil; its linoleic acid content,
slightly; and its olei. zcid content, minimally,

4., Hunmidity ie an important agent combined with the
#oil quality and the climate, Usually, higher huaidity in
the 80il produces more fat, with higher iodine valuo, in the
seed, but excess humidity will kill the plant by inh;bitin‘
respiration of the roots. N |

5. A very significant fact - and perhaps for the rutm.
&2 overvhelming one - 1s the daily- -increasing knovledgo on
plant genetics, which produces true miracles in ndapung plantl
to the most variable growing conditions, developing types uhiel.
resist diseases, inseots and fungi, vhich lend themselves read-
11y to mechanical harvesting, and which render high yields, It
seeas that genouca, together with controlled artificial ir-
rigation, will make possible the production of emough oil-
producing plants to satisfy f~t-consunption reeds of the groving
population possibly for the next few decades at least, and
Probably for the coming century. To look further ahead could
be only on a highly speculative basis and would prove factually
inconclusive, because noone can guess at population figures for
that far ahead, nor gauge accurately the effect of inevitable
advances in agricultural and chemical technology.

6. Let us now take a look at sowe of the most inportant
oilseeds and their respective ecdible oils; at the properties
of seme animal fats; and have a glance also at the synthetic
fats,
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7. The coconut tree ir . typically tropioal plant, It
grove on plantation: of ur to 259 latitudes, on both sides of
the equator, hroaure it needs a hot climrte with 22° C, average
tesperature and never below 10° C., as well as a great deal of
sunshine, Humidity can be variable, depemding on the soil,

The coco will already beur some fruit after one year of growth,
but seven to ten years are required before it attains full yield,
and remains productive for another ten to fifteen years, There-
fore, discerning seed-selection is of maxisun importance, be-
cause it vill have a very long-range effect on promoting rich
harvests, The distance between trees should allov for complete
insolation. Im order to utilize somevhat the space between the
trees, ooffec and cocos planting has been done recently, T™e
plantation needs periodically s large nuaber of laborers, but

s much smaller regu.ar labor force. The fruit - cooonut - is
harvested mainly by pioking up the fallem nute from the ground,
These are opened by hand, dried in the sun or ia specially-
constructed ovems, and then the dried endospers, or copra, is
resoved. The yield for am avrrege plantation should be around
1,000 so 2,500 kg, of copre; based on an oil-content of around
6%, this should come to some 650 to 1,500 kg. of oil per Koo
Sare. Because the tree is prey tc a number of insects and con-
tagious diseases, careful preventive and therapsutic msasures
sust be exercised at all times in order to ensure poreaneat
’!‘mm-

8. A% the factory, the copra is cleaned and milled in a
maser-aill; then follows the usual processing. The oil com-
Sains sore than 608 lsuric and myristic acid, eome oleic sad
palaitic acid, and very little stearic aocid, The melting point
of the refined oil is 24° C,; it is used as an oil in tropioal
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countries, and packaged as fat in the colder climates, Be-
sides being a cuaestilblc, tl fal is used in industry,
especially moap-makin~ rnd 4r cosmetics preparations; and
today, it is also being transmuted into chemical products,

9. Ite by-product in the factory is meal, which cone
tains only 20% protein. At the plantation coconut milk is
converted into an alcoholic beverage, but only for local
consimption, The tiber is also used locally, but oil re-
mains the overwhelmingly important product of coco,

Eala oil, Falm-kernel oil

10. For many of the people of Bquatorial Africa and
Indonesia, the African palm forms the main part of the dies,
The African palm grows in all regions where the climate is
hot and humid enough, but yields can be obtained only at
Plantations, because this tree 1s quite sensitive, Again,
a8 with coco, seven to ten, even fiftcen years must elapse
before the tree reaches full maturity; tut then, if well
cultivated and protected against insects and diseases, the
plantution can yield some 2,500 to 3,000 kg. of oil per
heotare - under optimum conditions, even 4,000 kg, have bdbeen
obtained,

11, The oil palm, African palm - or Guinesan palm, as it
is oulled - needs an even hottexr climate than the coco; it
prefoers an average of 24-26° C,, with 14° C, the lowest ace
ceptable temperature. Humidity should be high - 1,500 to
3,000 r/m per yeur - and evenly distributed. Imsolation ims
very important, Because of the plant'r high fertility, it
needs also very rich soil, which after a few yeurs must de
bolstered with fertilizers,
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12. These plantations need such manpower, not only for
the sowing and meintenance, but also for harveeting, done en-
tirely by hand, A plantation in Venezuela can occupy full
time a year-round work-force of 300 for 2,500 hectares, pro-
ducing some 5,000 tons of oil. The bunches are harvested
throughout the year, with two peaks in production, 8ince the
oil in the harvisted fruit acidifies within a watter of hours,
the fruit must be processed immediately - obviously, the
factory must be at the plamtation,

13, Palm oil is in the pulp, fros where it is collected
ufter steriligation of the fruit, and separstion b hydremlie
pressss and centrifuges, The remaining oil in the fider is
sometimes solvent-extractsd, after the fiber has been dried
and pelletiszed,

14. Palm oil is semi-liquid and containe high ssounts
of palmitic and oleic moid, It is dark yellow or red dwe $0
s considerable amount of carotinoide. It is aa excellent rav
saterial for shortening and msrgarine, and can be wsed a0 oil
i it is separated from ite solids by vimterisiag, A lapge
quantity of palm oil is used also in soap, especially if Ghe
oil is low-priced,

15, The kernel of the fruit is processed by breaking it
in a mi1l, separating the hard hulls froa the kernel, thea
pressiag the latter in a continuous prees. Pale~-kernel 04l
is similar to coconut oil, but has a somewhat higher iodixe
value and melting point. The proportion of pals oil to pale~-
kernel oil will depend on the type of palm, but the kormel
oil is around 10% to 25% of the palm oil,

Zhe_Ground-nuk
16. This plant is found in many parts of the world,
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because it is highly adaptable to varied comditionc, The
tree 18 ucually plerted nt tatitudna of 450 N, to 30° §,

The olimm.e should be wurm, t! wgh not necessarily tropioal,
but the plant will not withstand frost. Humidity should be
evenly distributed during the tim: of cultivation - sround

90 to 130 days - but exceesive rainfall would favor the upper
part of the plant while inhiditing the fruit, Best results
have been obtained through an elaborate irrigntion systea
vhich provides uniforam supplies of the needed moisture,

17. Soil should be sandy nd light, not s0 much be-
oause the plant prefers it, but because heavy 201l would sake
harvesting diffioult, Sowing tine nust be caleulated %0 en-
sure #hat the harvest vill fall due during a dry period,
fae yields are around 2,000 to 3,000 kg, of fruit per heoo~
tare, corresponding to 1,300-1,800 kg, of seed,

18, Harvesting is carried out in three stages: firsg,
the plant is pulled out of the ground; them it is dried; and
lastly, the fruit is separated. All the work, froa the pro-
paration of the soil and sowing to the entire marvesting, ie
done mschanically, and no more than two-three work days sre
Beeded per heotare, In warm cruntries, a sec~nd but differiug
Crop 16 grown on the same ground in tne same year,

19, The ground-nut is susceptible to a nusber of dis-
oases, acet of them of fungue origin, and is also attaocked
by various insects which periodically cause great damage to
the orop. These are controlled by inseoticides, but alsc by
developing resistant strains,

20. The uses of ground-nut are sanifold, Pirst of all,
the seed contains approximately 52% of oil of a very fine
quality and low acidity, which is simple to refine., The meal
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contains around 4C#% proteins and is used for animal feed, The
seed also can be consumed in its original form, after being
toagted, or as & raw product in bakeries, A large percentage
of the ground-nut produced in the United States is converted
into peanut-butter. The leaves of the plant are dried, yield-
ing around four to five tons of fodder per hectare,

Ihe Soxhead

21, Deespite the quantities of soybean-oil produced as
oil or in hydrogenated form as #at, the soybean is grown for
its meal, and even though the 0il 1is valuable, it is only &
by~-product,

22, Soya is the most adaptable oilplant of all, and can
be grown in Indonesia as easily as in the United Jtates,
Certainly, the plante grown in these two plsces would not be
jdentical, but it iz easy to develop suitable species for the
different olimates, latitudes and soila, Orowth-time is
again between 90 and 140 days, 80 that in the tropios it 1s
_potated with other crops during a single year,

2%. It, as the other plants discussed, is attacked by
various diseases, insects, fungi and viruses, but species
have beun developed vhich re: .st one or more of the differemnt
diseases and plagues,

24, Yields are 1,500 to 2,000 kg. per hectare, but this
produces only 300-400 kg. of oil. The harvest is completely
meohanised, necessitating very few work days.

28, The soybean contains around 15% of oil, of high
iodine value, It is used as salad oil, but hes % be stahil-
1sed by a slight hydrogenation and vinterization, Hydro-
genated to an iodine value of 80, it iz a very good base for
shortening and margarine, The oil or its fatty acids are
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utilized in the producticn ¢ painte ind rea ns, heetures of
tts linolenic acid content, & by-product o1 Lhe refs iug 18
the lecithine 'ised lur suspgurine, commetic ..e nmtions, wau
a great wany other producta, '“eal {3 the wain praduct, be-
cause of ita rich 45-50% protein crntent, of ndequate comp-
ogition Yor animal food. The weal can be prepared for human
consumption also, by dehulling the bean and tomsting the meat,
The Sunflover

26, The sunflower is the woot resistant ¢f the oil
plante to conditions of climate, soil and latitude, flourish-
ing from the tropies to Canada. It can withstand equally well
short periods of frost and drought, Therefore, it is natural
to find the biggest sunflover fields in the European part of
Rucsia, 0Of the non-Muropean countries, Argentina is one of
the important growers. The vork is completely mechan.ized,
and once the right seed is chosen, very little other effors
ie required,

27, During the latter years, notable sdvances have been
made in improving the oil-yield of the sunflower plant, as well
a8 in its morphology, in order to facilitate production, ¥he
ylelds in large fields are 800 to 1,000 kg. of fruit per hece
tare, with around 35% of o0il. The dehulled seed contains
about 48% of prime-quality oil. It is one of the dest salad
oils, especially due to its high linoleic acid content: dut
for the same resson, it must be refined and stored carefully
to keep it stable for several months' duration. The meal 18
around 38% protein, This plant i{s used as foruge, and gives
a yield which way be ae high as 50 tons per hectare,

Ine Safllower

28. Only for a decade has safflower been grovn in larger

quantities, although Indians have cultivated it over as many
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as 200,000 nectrug, bt strictiy “or local congunption, A
fayorabie characterintic of bhe plont i thut it ncl only re-
6iEts ¢ tbrenely arid climuleo, Lut actualiy prefers dryness:
heavy rains or high humiclty can dectroy the plant, It also
repsiste froct, nnd can be cult:vated betwaen latitudes of

40° &, and 40° i, he interval between sowing and harvesting
is 110-140 days, Unfortunately, the salflower in ite actual
rorm is susceptible to Jiseasesd uhd insects, but here again,
gene’ics miy provide tne solution, eventually.

29, The deaulled zced containg ap;roximately 50% oil,
and the meal around 35-40% protein; but the dehulling needs
special machinery. The 0il muker an excellent salad oil and
19 easy to refine, It containd 70% 1inoleic acid and only
2% linolenic, with 6% so0lid acids, It is especially suitable
for diet 0il, as well ae for mayonnaise and salad dressings.

30, Space limitations requiring adherence to the prior-
ity of subjects specifically relevant to the oil factory,
prevent a lengthy description of every kind of regetable oil.
Brief mention follows of those not heretofore treated:
dassse 0il .

31, This easily-refinable 01l of very good stability
is produced in East Africa, the indies, and Jeniral America,
In Mexico and Venezuela it je uved as salad 0il, In mome
other countries it i a requirement to add i% of this oil to
aargarine, because a epecial chemlcal reaction makes sasy
4.2 detection between margarine and butter, JSesame meal con-
tiine 42% proteins and is thercfore uced Tor animal feed,
Bansgesd ol

32, Rapeseed can be grown both in the tropics and im
colder clinates, It hae a special mustard-like flavor,
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originatingw from a sulphur-containing substance, allyl--

isocyanate, found in mustard-geeds alwaye growing together
with rapesved, Thie uil newvds higher deodorivation teup-
eratures than other oils in order to render it tasteless,

It 1s also difficult to hydrogenate, and its high content ot
erucic acid makes it less digestible than other oils, The
meal has some glucosides which are not tolerated by animalsy
therefore it can be added only in limited quantities to the
usual animal foods,

33. During the past few years, an old variety of repe-
seed, the crambe, appeared again, and was grown in Sweden and
Canada, producing oil without erucic acid and the sulphur-
compound, That plant might become important because of its
high oil-yields per hectare,

Cottonseed oil

34. Thie is a true by-product of the plant, which is
cultivated only for the cotton, FPlantations are diminishing
as a result of the replacement of cotton by synthetic fibers.
The oil suffers high losses during refining, especially if
the seed is humid when atored, It is easy to hydrogenate and
deodorize, and is used as ealad oil as well as in shortening
and margarine; after winterizing it can be used for mayonnaise
es well, The meal contains gresypol, a substance poisonous
to certain animals,

Rige oil

35. Rice oil is also a by-product, of rics, but it is
being produced i‘x;'aver-incroaaing quantities. Folishing rice
remlfs in rice-bran, which contains approximately 14% oil,
To dastroy aome of the ensymes, it is necessary to heat the
rice bran durmg the first half hour to about 80°-90° C. ia
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formiticn of acidi vy
M bran is then pellet-

order to avoid the vhich cun nttain 15%

if the bran has nod veen terillized.
ized and soivent—ex The 0i] contains 3% waxes,which
ve i good quality oil. The rewaining meal has
o of other valuable ingre-

tracted.
once rewoved, lea

25% proteins, and smaller quantitie
dients, making it a good nource o1 animal food.

Corn odl

36, This oil i & Ly-product of corn, in which the endo-

sperm contains around jculated on a total corn=
yield, only 1.5%-2% oil is rendered. Corn 01l is good oil,
which contain:: some waxesS. Iis iodine value i& around 115, and

1¢ cannot We stored for long periods after packaging. It has
st ye:crs n¢ @& diet oil combat-

205% oily but ca

achieved some fame during the pal
ing cholesterol,

Qlire oil '
37, This is a typically vediterranean oil of exceedingly
olives are

high stability. 14 hae a special taste when the
preesed cold: thie unique flavor 1is what makes it sellable at

higher prices than the other oils.

38, Tallow, lard and fish oil are the gost important
enimal fats, Around sixty yeare ago, they were used mainly

for human consumption, but they have since been replaced by
vegetable oils. Refined tullow and lard are still used in

cold countries as shortening, especially in industrial bak-

eries., They contain fatty acids with an uneven carbon-chain,

and can be detected with gas-chromatography.
39, FPish oils becane important in the last twenty years

in sone fish-oil~-producing countries, as raw maverial for
edible fat., In order %o eliminate its fishy taste, the oil

pust be hydrogenated to a melling point above 0 cCc, Iz




hydrogenation is sufficiently celective, *h-- shortenin: pro-
duced will not reverse tie odor and food preyared with cueh

shortening will alco remain odor~free. liowrver, due ic its

fatty acids with 22-24 carbonschuine, it is roi vaxy ecsy to

digest, so fish o0il is like'y %0 remsin only a raw material
for cheap shortenings, with limit=d uszes,

40, Mention wuet be made of fuil synthetie Cats, Pat
or oil is an ester-combinati-n of futty acid and glycaral,
Glycerol of such fine quulity is already being produced on
an industrial scal.:, that it is beginning to invade even the
cosmetics field., Faity alecohols alov are produced from
ethylene, anl rapic strides are being made in the technique
of separating the even from uneven carbon-chains, Through
oxidation of futty alcohols, fatty acids result, Whether
fatty acids with uneven chains can be easily digested by
the human body, has not a& yet been clearly shown; but evi-
dence eeams to be to the contrary. lLuring the war, aynthetie
fats were produced in Gersany, but only in limited amounts
for human consumption, It muy be that dovelopmenis in the
petrochemical industry will arrive a% a process ;‘or producing
refined and pure even-chained fatty acids, with the double
liaisons in the right place, i1 which case natural oile could
be replaced by synthetic fats in industrial quantities, This
will certainly not be resolved within the next twemnty or
thirty years, but I would dare prophecy fifty years., However,
there is no doubt thet in twenty or thirty years, cil con-
gresses vwill already be discussing such processes,

41, Semi-synthetic fat made from glycerol and natural
fatty acid is produced today, bus for the moment it appears
that the process 13 too expensive Jor the resulting product
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natural oil, especially since fatty
ati1ial uses also. liowever, through egter-
hydrogenation and selecctive
and’ are heing produced,

to compete gavorably with
acids have their indu
ification, inter-esterifiction,

crystallization, tailor-aunde fate can
with completely different properties from the natural oils,




CHAPTER 111
THE MARKET

1. A new industrial project i3 initiated through the
availability ot raw uaterial sr an exileting surket, 1t ie
not even essential that there he a murket:; a reasonable poe-
8ibility for the development of ;roduction of raw waterial,
or a need for the product, will suffice,

2. In the preceding chapter we discussed necessary
growing conditions for certain typical oilseeds; now we will
examine market possibilities for selling vegetable oil or fat
to be produced, ‘here oil-seed production is high, the local
market may not be able to consume the total of it; therefore,
export avenues must also be explored when planning the rize
of the factory, However, in my opinion the basis of a vegetable
01l industry should alwaye be the calculated local market needs,
to such an extent that, provided export conditions are unfavore
able and the foreign market is closed or vex':fr low-priced for
a time, the break-even point should not be reached, The export
market ie quite variable and needs «specially careful observ-
ation und precautionary measures, it we will ses presently,

The domestic warket, on the other hand, is rather stable and
should register no great variations from year to year, in normal
times. Undoubtedly, there may be exceptions, ~hen the loecsl
warket is so small that it is insignificani compared to exports,
ac for erxample palm oil in the African countries, copra in the
Philippines or tun; oil in Paraguay, However, the production
of copra should he con:idered more an agricultural project than
a vegetable oil industry, and at the palm oil plantations, the
pala oil factory is secondary to the agricultural scheme and is
nceded only because of the peculiar characteristice of the fruit,
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The sruge coupany in Parasugy overater b muible 0il product-
fon plant ibat apodages by 0il, ond even oo ha: had preat
Jifficulty dve to wn wnt rtuncte export grbabion aml div=
proporti(‘srmi,e peiatdong celveen thee expord and the iocal
marketo, another exLrone L. owhen country las ne oiiceed
production of 1to owm, or only ¢ spatl one, a@ Lo tue cace
in @ number o zuropean ceuntriot, ety to the uimost degree,
in Curaguo "l bhe tzho Antilies, Tn places such as these,
only the lecal aark et can come into cconunt from the point of
view of a new factory. Ypjer any oireumniances, the iocal
market hiar to be appraiced very carefully, and the results
exert great influence on the fearibility of a project,

3, To hHegin Lrue pavket survey, we would be interested
in the per capita conmuuption of vugetable oil, vegaetable fat,
animal fat, butter and margarine - in other words, the annual
production of theve .temu - winse the population figure is
generally Known, Mrat of ail, of “icia) statistics can be
taken ag o bmwsiL, even if thay ore sometimes incomplete, The

figures can subgequently be corrected througn gpeaking with
locai manutacturerus; 14 rust be taken into account thut they |

would, naturaliy, sive .+ uomewhi't peosimistic estimnte, wuite
reliable sources I sl publicatisong ot +he United lations, |
FAO, and sonme aimanace — the latter compile orly data from
other publications, N0 Apari g alta avilunting thes?; wut they
are often out of dnte o fuv yuuré. Additional inforuntion

may be obtained through cxamining data from the various anin-
istries of the country winere ine nrojzel 1s to be planned:

the ministries of inductry, commerce, sgriculture and finance,
Thus, fat-consumplion way he ¢nleulated and compared with

nther data, throurh fi,ures on agricul tursl productionj vhile
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data on the exporting and importing o1 products can be.gath-
ered by consulting export-imrort ecomiinies and loecal and inter-
national banks:, »ho are usually very cooperative bucause tney
are interested in new businerg-possibiifties, This rounds out
the initial infonnntion and at the same time gives n rough
picture of capacity and actual production of existing companies,

4. The next step is o ascertuin the country's eating
habits, purchasing power, the tyves nnd quality of ite products,
and the kinds wud sizeg of poacking used, ilere, one should fole
low the clacsic methods of market research, Beeides studying
official stutictics, one uust engoce in personal research in
supernarkets, groceries of various cizes all the way to the
suallest ones, in two or three large cities and in a few smal-
ler ones, towns and communities, depending on the geography
of the country, This work can be effected in about six to ten
days, and will afford sufficient information for a pre-
investment study, The personal visite to the stores are ex-
tremely important, because they will offer a much better view
of the eonmnercial situation than any paper could, at the zame
time enabling one to familiarize himself with prices, dis-
counts and commercial habite, MNanagers of supermarkets and
groceries are quite trank, rince they are interested in new
competition on {the piroducticn side,

5. It is surprising, however, that information on eating
habits and product structure has no decisive bearing on plan-
ning: such habits can ~2asily be changed through clever market-
ing and publicity. For example: in the developed, affluent
countries, the use of fat - copecviaily unimdalerat - has oeen
pushed aside by the substitute edible oile, as a result of
well-publicized new findings on the medical front and by the
dictary sciences, On the other hand, in underdeveloped
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countries vith leos purchasing power, nackaging and prices

cre of prine concern, and will rapidly letermine eating habliis.
one of the advanta e of o4 over ull Lices An its packaging:
becaucse it can be prnekopged in paper, and uwore =asily purchs.sed
in swall quantities, calculated on amall amounts it is wuch
cheaper than r.roducie whicn met be packed in metal contuiners
or even plagtic bottlus, Tn the narketplaces of couniries
with snll-income, large vopulztions, Aas tor instance the
bazaars of Arabian countries, fat ie delivered in 40-50 1b,
ting, but ic distributed in swalli pleces of paper, in indi-
vidual portions amounting Lo the nverage daily ration of a
family. Thie method was developed in Veuezuela by the in-
duetry to produce anits ag small asg Lwenty-five gram bars,
proportionate to the daily purchaging power af u big segment
of the population, Handling oil in the sume panner is dif-
ficult, and the economic limit 18 about 100 grams, Thore

is another method - such as 18 aced in Beuador - which util-
izes 30=-50 gr. plastic pillovws, but it has not become vide-
spread on other markets.

6. bxactly because of the socio=economic conditions in
Venezuela, described curlicr, the eating habits of one port1oxxi
of the population ere cnanged (roa the use of oil to fatsg
whereas in the waalthy Inited states, nme a1 consequence of
publicity regarding the dangers of cholesterol, eating habits
were altered from tie conpumption of fats o that of oil, and
from butter to that of margarine, Me facts cited obviously
bear oul the necessity of a new ccupany nlanning 8 factory
in a developing country, ¢f considering nydrogenation facil-

itice and large-velocity f..t-packing mnchines,
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7. Attempting to transform habits through advertising
only, is very c..tly and needs not only large investments
but aleo high skill and especially a good communication-
system in the entire country. Advertising should be ac-
companied by improved packaging systems for the consumer,
and better discount offers for the retailer,

8., Operating in highly competitive and developed mar-
kets, any new vegetable ojl factory should coneider the pro-
duction of margarine, Usually, the quality of butter is poor
in developing countries, especially tropical ones, because of
lack of proper facilities, techniques und quality=-control:
and also because of the heat, lack of a1 refrigeration-chain
and ideal temperature and humidity for the culture of bacteria,
In such places nmargarine finds an ideal market, having the
commercial advahtage of‘paokagabiljty'in swall unite, Thanks
to 1t aroma, margarine can be eaten without ocooking, like
certain animal fats, Also, ites water content is 168, How= '
ever, having the szme selling value as fat, the profit to
the company due to this water content is not as high as it
would seem, as a result of higher cost of ingredients, in-
vestment costs in equipment and refrigeration, and the neces=
sary higher skill required in production, A nev factory,
at lerst in developing nations, should reserve a place for
margarine equipment, but should not begin producing it until
being eolidly established in the oil and fat markets, V¥hat
I propose is not nececsarily axiomatic: conditions are
variable as to time and place, For example, the most
important fat-producing company in Venezuela began only with
margarine, kgfore producing oil and fat; vhereas the leading
oil company in 3antc Domingo is making margarine after twenty
years of producing only oil and fat, Nevertheless, in deciding
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future policy, it seems to me that any new company would do
waoll to adapt the scheme advocated atove, regarding the pro=-
duction of margarine.

9, irom an investment point of view, a sound plan 1is
to anticipate capturing initially ro zore than 25-50% of the
estimated share of the oil and fat wurket, The total ex-
pected share usually will not be gained until three years
after inception of operations. Thie applies when an ale
ready reasonably well-organized production exists on an in-
dustrial production basis. There may be places where no
industrial production exists, or only s very amall one; yot
one must keep in wmind that regardless of this, people there
are already using in their diet oil or fat, but they are
produced in emall workshops or at home, and even the more
effective nev factory must be aware also of the traditional
means cf production,

Iha lieal

10, All seed, with the exception of jelmfruit, after
erushing yields meal in a cuantity of from 30 to 808 of
seed-veight, besides oil, Weal 1s usually obtained im oil
factories and sold to factories producing animal-feed, The
preparution it self is gimj.le; more complicated are the waking
of formulas and the adaptotions of cowpositions to the needs
of animals, such as poultry and cattle, to be utilized for
complete or supplementary fecding, at an scecptable price,
yisultaneously, it should be understood that animal feed 1A
a cheap and high-volume product and is not easily distributed,
The mamufacturing of feed itself is only a mixing and grind-
ing process; machinery, on the other hand, is quite expensive
becauce there are high-volume and s0lid materiale to be




trunsported and rtored. .torage nnd transport tion of liquids

can be accomplished with pumps, relatively onnll tuhes, and

tanke, OUranular powdere muct bhe stored in “teel or concrete
silos which, when culculated per weicht unit of waterial
stored, are approximately tihree times a: expensive as the for-
mer, To transport powders, ventilators, airliifts and “ome-
tines bucket or chain-elevators, or worms, are uced, Oil and
water are transported at velocitiee of about 5-10 kg./om?/min.,
while granular powders ruch x5 presscake in worms hae only
0, - 2,0 kg./cmzlnin. velocity. The calculations for pneus-
atio transporters are similar tv those of worms, ‘
11, For liquids, transpsrtation methoda are punpe, which
prove more economical and use less energy than the methoda
given above, calculated on the same capacities, Pinally, mix-
ing of liquids can be accomplished rapidly vith simple agi~
tators in small tanks; whereas solids need pneumatic devioes,
steel rollers and rotating druas, and mixing powders uniformly,
requires around thrice the time ar working liquide, Now,
presscake, or solventised meal, when ground to bs eold to
animal-feed manufacturers, can be stored on the floore of
varehousee, simply protected from wind and rain, and eventual~
ly transported in trucks, If bagring is required because the
receiver has no storage space, only a small hopper ir needed
which fills dags of prescridbed weights, All of this sliows
that outlay in an animal-feed factory is relatively high, and
production should not bdbe concidored competitive against an
existing, efficient animal-feed factory, “dut if no such
factory existe, again the domestic market should be surveyed
first, before a decision is made to export all the mwesl, a8
is, considering the inherent complications and difficulties
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of foreign markets ani worl d-wide competition.

12, A Jifferent tiype or ranization i4 needed for domestic

distribution of feed than that for oil, to accommodate com-

pletely different consumers, Cften, animal-feed can be sold
%o the same customer that buys oilseed, In thie case, sales-
men should acquire cone knowledge of cattle and poultiry breed-
ing, especially since at the begimning of fesd-buying, every

aishap resultant of nreeding will generally be blaned by the

buyer on the short-comings of the new animal-feed, The
employment of u vetenarian ut least as adviser, is extremely
useful; and wiere specialized know-how is lacking, the assist-

ance of an experienced company or pdvicer could hring results

so succesaful that the animal=feed production may grov to de
as valuable ur the oil factory.

13. liarket research will begin at the winistry of
agrioulture and be followed through nt the biggest ranches
and cattle farme, If the animuls ave 1t pasture, free on the
£ields, the :urket survey will very probably earry negative
wor the farmor, pavturing appeurs cost-frec, vherens
d nnd years way elapse be-
navertheless, there are

resulte,
he must pay for preapared anionl fee
fore iie cmi 8ec¢ any improveaentis,

alvays progressive fariers and cper-minded, foresighted vet-
emarians who will help break a puth for such a future sarket,
for the animal-feed market should start

therefore, a fuctory
bequn when no otier such factory axists,

on s small scnle nand be
14, Another mariet to extmine in this connection is that
of noultry-raicing, 1f there 1:no anlwalefced factory in

the country, poultry-raising i- done 2t the farm=houses only.

Jonsequently, the oil factory amy be in, together with anianl-

feed production, couliry-breeding on an industrial scale instead
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of exporting meal a#broad; thus it will contribute to the
country's: meat production - initiate other similar industries,

S98p8

15. The second by-produci ol vegetzble-oil wanufacturing
is soapstock, This it obtiined during tiie neutralization of
oil, but in rather muall quantities, The usual free fatty
acid content of oile varies from 0,5 to 5%; caleulating a
1,5 ~ 2.0 refining factor, the fatty acids of soapstock will
come to 1.5 - 10% of the vegetable-oil production, correspond-
ing to approximately 20 to 150 kg. of finished soap r.v ton
of oil produced, Usually, 60 to €0 k¢. of soap will' be pro-
duced per ton of oil, and the soap will not be of ligh quality,
Discarding soapstock would be n waste of money; but at the be-
ginning of soap-making, equipment should be simple: only a
kettle and stecl forme to cool the soap are needed, After- ‘
wards the soap will be cut into apyropriate sizes, and packaged,

16, 3ince the source of soap is vegetable oil, even when
it is charged with a lot of silica the soap will remain sowe-
vhat soft wnd quite dark; still, it will be well suited for
cold-vater washing. Eventually, if the soap bneinesa proves
profitable, it is wortiwhile to consider investing in more
cnmplicated and costly inetallations for the continued pro-
auction first of laundry soap; and lato;-', in a second line "of |
machinery for the making of toilet soap., For the latter, |
some tallow, cocorut oil or coconut scapstock would be neces-
sary as a base, or poseibly, some cheap hydrogenated fat, .

17. GUelling the soap is ensy, since the buyer is the

same as that of the oil, Logically, a more advantageous
scheme could be selling the soapstock or the acidulated stock
- "acid oll" - to an already established soapmaker; but the
low coet of installing a simple soap kettle, and facility of




distribution, are the reasons winy soapmaking is frequently
practiced in a new oil faclory.

18, Market research on soap will bé carried out simulta-
neously with that on edible 0il, and the results, together
with the previously-mentioned considerations, will decide
the type of industrialization on the soapstock of the factory,

19, Using acid oil as . busis for a fatty acid factory
nmay be contemplated in an already sophisticated economy.
However, such a step should be understood to be a nev in-
vestment, becauce it is not feasible au the sole project with
fatty =oid production; further focilities must be added, such
a8 hydrogenation, glycerol-distiillation, separation of acids,
and the like; ac well as a complete new study proocured of
market poesibilities,

20, Exporting of acid oil is out of the question; it
gust be stored in stainless steel druss or similar containers,
and since it iz a cheap product in industrinlized countries,
cost of long transportation would annihilate profit.

The oxport market
21, OCharacteristic ot the export market is ite in-

stability. The situation on the local market - harvests,
changes in economy, and other purely domestic contingencies -
are easily controlled and somctimes forecast; but adaptation

to the world-mirket makese imperative the up~to-date pogsession
of aocurate, precice, but les; ensily accessible information,
Rapid dissemination of news, yel again the difficulty of
guthentioating or confirring tne reliability of such inform-
ation, make the export market, just use all of the stock market,
extremely unsteady.
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22, Because liquid oile can be hardened into shortening
through nydrocenation, inter-esterificution und winteriving,
combined with very celective ydrogenation they offer the
shortening, margarine, but alco the salad 0il manufacturers
8 wide choice in supplying their factories with raw materials

imported from the most suitable sources around the world, The
broad interchangeability of ruw materials cauees oilseed-
producing ecountries to be influenced, rclative to prices, by

outside events, which in turn are brought about by such un-
predictable and varied factors as a hurricame in the Philip-
pines or the comnercial aclions of big oil companies and the
ministries of comnerce of centrally-organized governments,
Day-to-day and even hour-to-hour price fluctuations narrow
selling-decisions down to a matter of hours, Big oilmeed-
production centers are generally far from the grai'n‘mrhotl:
therefore the producer wust depend on his broker, as vell as
on his finauncial acumen and storage capacity, in o_ré‘vyr to
judge the right moment for selling, The value of great quant-
ities of oilseed, oil or meal to be handled, is so0 high,
a producer needs excellent bank connections to advise him also
concerning the fluctuations of foreign exchange and world=wide
interest rates, SN
23. In order to take advantage of the beat opportunities,
large storage capacity and sometimes also oversized production
facilities are of immense importance., In this connection, She
questioh ‘often arises: which would be better to store, seed
or 0il? 'the he.mating of seed takes a féw weeke, perhaps as
long as'one or two months; this means that seed can alwaye be
stored, 0il and meal-storage is not more expenuive than seed-
storage on a3 weight-by-weight basis, and it would be worth-




while to crush und extract as aquch seed as possible during
harvesting, if production facilities are adequate to handle
the volume, The tunkg houlc be able to-hold a four to 8ix
weeks' supply of oil; more than that is usually superfluous,
Por the export market, however, & 1nrge atore holding the
production of several months, might be paid out very quickly
if the oil were to Ve offered late in the season between
two harvestsa,

24, llenl is ensier to store than seed and oil, and is
less susceptible to detertiorntion than seed, If wenl is to
be exported, also, a nigh crushirg-capacity 15 of import-
ance, because the seasons for meal and oil do not necessarily
coincide, sc that optimunm prices for each are obtained at
differing times. FPor the domestic market, 20~30% higher
production capacity then the average monthly selling volume,
is sufficient; for the export market, on the other hand,
even 1005 could be inadequate - in other vords, high-capacity
imstallations are needed, but they ocould pay through flex-
1bility in warketing.

25, If exportation is to be the major portion of
wasiness, it would be wise t0 locate the plant beside a river
or mear the seaport. Katurally, the seed al=o has t0 be
sremsported to the factory, 80 the cost of seed-transpord
should be weighed againat the expenses of oil and meal trans-
pertation, Regurdlecs, to locate the factory beside the
pert vill maintain its savinge-factor, even when the pro-
duotion site of the seed it changed and the seed is grown
4n snother part of the country. At least a small storage
faoility at the port is alvays very helpful for easisr load-
ing of ehips; and since the ptorage room has to be super~
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vised and administered, choosing the port as the factory-site
also has its obvious advantages.

26. \Ue have leurned trhat different tyres of oil are
interchangeable, as ure types of meal, The value of meal
is determined primarily by itc protein content, then, to a
much lesser degree, by its protein composition, Therefore,
fishmeal may be uded ac a substitute for vegetable protein
origin:if’ing from presscake or solvent-extracted meal, Almo,
meal lacking various types of proteins can be enriched
economically with Synthetic proteins, . Consequently, there .
are quite considerable price fluctuations of meal on.the
international market, whereas the domestic market is;rather
conservative, following international events camtiously, or
not at all, being manipulated dy the govermament in order to
assure the conewsption of the domestic agriculturel products
and price stability of the finished 0il, Here aguin, the
share of the domestic warket held by the manufacturer improves
greatly the equilibrium of the company, enabling it to await
the auspicious noment for exporting.

27, Another queution often asked is: \Why should seed
be crushed at all, and net ~vnorted simply as seed? The
answers are various: Today. transporting o.l in bulk pre-
sents no problems; oil needs less room than seed, and room
is the determining factor in the cost of transportation, In
the past, land iransport wus complicated when bags and drums
had to be used; but suen problems have been eliminated for
these high-volwne, low-priced products through the utilig-
ation of closed trucka and tankecars with pumpso,

28, (il and meal separated can be &old at a better price
i? the time is opportunely chosen, Crushing and solvent-
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axtrnction coi ts e only o :aall percentase - not even ae
hich as 10 - ol the qeed-value, 80 that marketing flexibility
vill outweigh uny difleronct which might arise through some-
vhat lower operatin: con's At huge plunts, and plants which
are not too small, thut ic, with about 200 tons per day
crushing cupacity,

29, 1 nave pointed out qany of the problems involved
in exporting; however, onre of 1ts biggest advantages should
be mentioned, The domestic maarket needs quite an extensive
ovganisation, vith salesmen, billing offices, facilities
for eollection and payment eontrol, advertising departments,
and clerical staff: exporting needs only a ssall number of
skilled employees, and ~UCCERT depende mainly upon the ability
of a few dirsetors nperuting from one small office,




CHAPTER IV
ERODUCTION COSTS

1. The success of vegetable oil factories depends
first c¢f all on discriminate buying of ceed: good-quality
seed at the moet favorable prices; on a good yleld of the
finished product, with as little refining loss und oil loss
in the menl, ae posesible: on realizing a high selling price
through a high=quality product; and on a good distribution
organization, Low production coste .are only secondary in
influenoing success, Lffective production costs from crush-
ing to filling are not higher than 5-10% of the selling
price, compared to equal costs for advertieing and much
higher expenses for distribution and finsnoing, But given
in actual figures, 5-10% of a mass product is a great deal
of money, and certainly must be taken into consideration,

2. Initially, the site of the plant should be very
carefully studied., VFrom the point of view of transportation
cocts, the factory ocan just as well be at the locality where
the seed is grown as at the consunption centers, By madern
methode, taking either the seed or oil to the city represents
no significantly different cost, Taking seed to the oconsumer
centere will have some drawbacks: very possidbly, the meal
Bay not be used there, and must be taken back to the Prove
inces, adding considerably to transport coets, Also, there
may be a geographical change in agrarian production as new
fields are used, or different types seeds growm, The seed
production of a country may not suffice for its population,
necessitating the importation of oil or seed., Then agaan,
there might be &0 much excess seed that part of it must be
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exported as sced, 51l or ueal, The possible contingencies
uffecting factory-oive decisions ace bo nume rous that lhey
cannot all be iisted hore individunlly; but general con-
siderations cun he actined.

4, If iwport or cxportl in to be an activity, at least
one part of the ctory - where erde oil and meal are pro-
duced = chould be ai the port or nenr A rallvay station which
connects with a river or seaport. Takin; for sranted that
the seed-growing site wili remain the same Tor decades, this
part of tae factory cenm be near by; but possibly the mnost
senaible decision would be to build the factory where the
seal is to be used, or vold ag ig ts the farmer or to an
aninal-feed factory,

4. Facilitiss for crude 01l production and the re-
finery cen very well be separ-.ted, cven when sone of the
inetallations - such as the Loiler, cooling tower for water,
and the electrical inctellations - must thereby be dupli-
cated, raising noninally the coest of {eclinicnl management.
From a technical standpoint, again, refinery and filling
equipment can be housed togetber with crushing facilities;
but if all thig i= far from eo.arver conters, at lenst big
deposits should be arranced Tor tue citief; and an ef-
ficient telephone or radio communication aystem should exiat
petween the two Jocations in ~yder 1o avoid confusion ond
to emsure conperatinn between technieal and comnumercial man-
agement, There remaing the Jdisndvantage of seneral manage=
ment's beirg unable to linve an eye oh the factory and dis-
trivution; as a result, one of ihe tvo wlll have too much
independence. A widely-accepted solution - previously cited

is to have the silos for the seed, the presses and the
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golvent=extractiion fuciiilico neer tie locide vhere the'
meal 16 to be vwitilized, The refisine ond £illing sections,
with the bydrogenntion, chortentu, and nurgarine production,
are placed close to conswner ceaters, where the commercial
and distribution manuge.wuts are ~lso located, It might be
discussed tnen winerc neutral izing and soap production should
be carricd out, but that question iz of lesser importance,

9« wvteam und water-needs in a vegetable o0il plant are
not very great us compared to other industrice., Nevertheleas,
estimates by uwachine constructors are usually far too low and
have had at times to be aupmanted 100% in order to fulfil
actual needs. In addition to the cteam needed for processes
such as neutralization, cxtraction, bleaching, deodorizing,
and so forth, one uust tuke into zccount heat locses in
order to maintain the oil and fat in tanks above their malting
points, Other heat lossee resulting from faulty valves, loose-
fitting joints and similar technical flaws, are difficult to
avoid, VPracticslly speaking, steam-consumption should de
calculated at 1,5 ~ 2,3 tons per ton of oil produced, depend-
ing on the size of the plant, tyre of insulation, the care
taken in maintenance, and whether the process is more or
lens continuous, The capacity of itne boiler is determined
by the process being eituer continuous or batch-wise, and
must be calculated at 2,5 - 6 t/hr. of steam per ton of oil
produced per hour, The fuel used will be what is available
in the country, In Venezuela, natural gas, the most suit-
able and cleanest of fuels -~ ie utilized; in other countries
fuel oil must be used, Conl is too.‘ troublesome for the
rather small boilers, but gometimes even the hulls of seeds
are burned for fuel. This seems quite sconomical, since the
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value of hlls iy very Llow and bag ~4tain 1 heiting capaclity
o 4=7,000 kilncrlories jer kilr., Hnuever, hefore use they
il ]

guet be Jreicd aad ope 1V etioed b convondent tonag aml the
9 ]

have the disudvint oo 27 djewving 1oreme leposits of ash,

necebsituting burnere and bollurs al a opecial design, Be-
cause rulls and chells o be told ax manure or mixed with
meal, before deciding to use taew for hecting waterial, one
must cstimate 1 the resulban. caviues would ve high enough |
to justify the cortlier boiler and mintennnce than that |
which gas or oil heating vould require,

6. '"he cost of one ton of stenn will be about 150-250
times the rrice of one kilo of fuel oil, or one cubic meter
of ae, which figure ipcludes cost of maintenance und super-
viaion of the boiler, depreciation, and preparation of water
for the boiler., Thercfore, the cost of steam used in pro-
ducing refined oil will cone to less than one per cent of
the value of tie oil; for this reuson, the certainty of a
working boiler and constantly available steam might over-
ghadow the economy-fzctor of £ team-production, ’

7. The importance of water from an economic standpoint
is even less than that of cteam, but, for obvious technical
reasons, it must be avaeilable in sufficlent quantities, The
totul amount of fresh water a fuctory will need is only
about 3 to 5 cubic meters per ton of 01l produced, Four
types of water are used in an 0il factory: cooling water,
water for the boiler, water for cleuning the factory, and
water for the margarine, which wvill be the same kind as
drinking water, It will alwayc bo passed t}:mugh.a cooling
tower, which can be more or lesu complex, with drift pro-
duced either by ventilation or natural means, the latter
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cooling the water to about 2-3° C, .bove the temperiture of
thie hunid thermometer, ‘later temperature to Lo uwsed 26 a
basie for lhe designin: of tihe plint will have the maximum
hwaid-buld temper-ture during 330 deys of “he yenr, This
means that during the reamaining 39 dnys, the factory uay have
some hotter water than the design-temperature of Lhe nachinery;

but designin: the factory in accordance with the hottest pos=

slble predictable wzter temperuture couid turn out costlier
than cimply accepting contingent tenporary dirficulties,

8. If the wuter is oxtremely hard, softening the entire
quantity needed might be useful; but complete treatment of
the cooling water is not neceasary, and the cost would prove
much higher than the remlting savings in umaintenance of
tubes. For general cleaning of loora, the oame vater cnn
be used as for coolin;; but the water for cloming margarine
apparatus should be at least clear und free of bacteria, Treate
went with carbon, chlorination or ultra-violet rays is ben-
eficial, The boiler wuter must be treated very thoroughly in
the usual manner, with ion-exchangers und nome chemicals,
because upon the quality of that water depends not only the
life of the boiler, but soaetiuer the quality of the deo=-
dorized oil as well, In some oil fuoctories, where vater is
plentiful and not excessively difficult to treat, the cone
densed water from heat-exchongere is discarded, because only
a snall rupture in a tube oan contaminate the boiler vater
and cause much trouble throughout the factory, finally, the
water for margarine and drinking purposes must be sanitary
 and bacteriologically ecxamincd several times weekly, or
preferably, daily,




9, The birpest cloctricity=conauniyg processes of a

ve,etible 0l Cacbory mme Lo crasning o” seed “nd hydrogen-
ation, it the hydr :en is produced by electrolysis of water,
dut besides thco, onc dn ddways rstoniched Lo reolize what
a largse nwber of puups amd motor: rre installed in a factory.

10, During vevd—crusiing, vven «hen there is to bve
uyolvent=extraction and Lhierefore e crushing 1o done with
open rresses to obbain cake aith 10=027% 011 content, the
eleciric energy nied - inciuding clemning and preparation -
{3 about 150 KWh per ton of soed, refining, shortening and
margarine production, rydrogenation without hydrogen pro-
duection, nnd packaging come to about snother 100 KWh per
ton of oil. acstly, producin hrdrogen by electrolysis,
together with conpressing of the g ard pumping of water
and lye, needs about 6 k%h per mJ nydrogen, or an average of
300 KWh per ton of shortenine. 1f electricity ie very ex-
pensive, the hydrogen ¢ be produced quite gafely and in
high purity from natural gas, but only mediun to large-
eized plante could ufford the hign initial coste and could
guarantee the constant uee of eaquipment purchased for that
purpose,

11, Calculating the average 0ii, shortening and
margarine productiuy, Leginndng vith seed-cy. sining; and
{ncludir  eleetricity for liguting of oftices as well us
the factory - & very rough estimate would come to a total
electricity corsumption of 73( KWh per ton of oil, fat and
margarine produced, e conclude Lhat the cost of electric
energy is ot u determining soonowic factor in the productie
of oil; of far greater importance i: that electricity be
available at @1 tiwes, A failure of but an hour's duration
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carrvies danagin: conrernuences:  4lt o precnes nost be
ovened smd eleaned; rentealized oil oy e contominated
with soapstock; bloeuctiing=curth wil. Gepoeit on the apitat- B
org; oil in the desd rizer oxidizes - 211 of shien renre-
sents wore =xpentz¢ than z couple cf days' total electricity
consumption,

12, The electricity #lso should b of ;ood quality,
that is, without high-voltage fluctuautionz, which can burn
motors zand stop production,

13, Water, steam and electricity couts taken together
vill rot amount to as much as 3¢ of the value of the oil:
therefore, oven if those utilities are costly, any savingo
in energy and water would not compensate 155 loss of oil,
Fractically :peakin,

=~

s luen, one should not ignere steam cone
sumption in solvent-extraction and deodorizinge, and elec-
tricity consumed by the presses or the centrifirces during
neutralization; but he should rather and primarily be con-
cerned that the plant attain a good yield of hish quality
products,

14, The above principle miy be applied to manpower
in a factory, lore or less ihe same nuuber of workers =re
neaded for & dndily oil-production capacity of between 50
and 200 tons, Crushing, solventeextraction, refining and
| nargarine and shortenin: oroduction need around 40«60 labore
ers; thece vorkers need no specific knowledsie but should
nave some intelligence and be willins to learn and acquire
skills, The handling of facilities is not particularly -

diffieuit, the machines and operstions are not complex,
80, within a month's time, a new man chould be able to
perforn his duties, without problems, Uuvervision and
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1aboratory control are vital, In o frotory ¥ the above
sime, there ~ill he nne or tun surervicors on each =nift,
witin nnosdditioast wne ood L irearime=production, The labh=
oratory rerquires five perioms, 9 £ vvon at least one should
be 2 chemist, For p.’zc»;ag’ing, worehouse, shipping aund re-
ceiving, #nd in tiie wo rchop, tues vill be positious for
anotnexr 29«30 .an,

15, The tzchnical inanager should be o chemical engineer,
witn a degree in cuoenistrys il ne doen possecs a degree, the
laboratory chief could Le of a lover professional grade, ale
though, actually, a university degree there would also be
desirable, The cupervisor need not be a chemist, since less
cheaical than ceneral industrial knowled;e is involved in
the routine work, There are pump, motor, tube and valve-
failures to bu repaired, vacuun-leakege causes to be dis-
covered, trunsporters to be changed, etc, Chenical work in
the laboruntory consists of research for new formulasj;
hydrogenation-control; margarine-production: decision-making |
regarding new raw miterinls - and the technical manager should |
be nble to unierstand all of the problems and their solutions,

16, Total costs for wages and gsalariee in the production
will vary in relation to the size of the factory, the celling
volume, and the nuaber of different producte manufactured;
generally, it vill be ntout 3-77 of turn-over. .

17, liaivtensnce expence will be low or high, depending
on the skill and technical level of the workwen, One should
anticipate annual maintenance and repairing costs of up to
4% in technically developed countries, and up to 9% in de-
veloping countries, of the value of newly installed machinery.
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18. Lepreeintion of maelinery con be rather len: thy.

he wentioned before, tne aprarntns in net cowplicted;

wien tiieve nre moving parts, such oo in’the centrifuges,

they ure cimple in conctruction, Tochiniecal developuent

in the field is relatively 1lm, nnd there nre very few
findings which render an existin: wachine obsolete, iut

tne warvel 1o growing rapidly due to the world-vide population
explosion and increased stindard of liw;vin(;; consequently,
factory capacitios tend to be insufficient after a fev yeurs,
and suchinery vhich today might do very well, will he too
small within the epace of ceveral years, al) thin conalidered,
a very safe calculatiou would ¢eca to be to amnortize mnche
inery and installations in ten years, awi cven fifteen yearc
mizht be allowed; twenty yeurs are usually planned for buildings,

19, All these couto tuken together will come 10 approx-
imately 10/ of the eales value of the oil and ite derivatives,
Thus, by saving 20-257% of the voriable costs - which :uaounts
to a great deal of money =ni con be achieved only throug ex-
tremely cont-conscious production - no uore tihan 2-35 of the
sales vidue of the oil can be si.vel, ;

20, A mueh more significant factor than any herctofore
disgussed, is the couy of prchugings There &.¢ nany JGitfevent
packaging materiuls on the umarket: glass and plastic bottles;
resin-coated mclul czns in round and rectangulsr forau; und
even small pillov~-like plastic cuves cuch as those used for
shumpoo, For shortening and margnrine, paper and carton ean
be ured in addition to metul :ud plastie, Today, the most
econoinical packazing Jor oil iz plastic bottles, and paper
for the hard fats, Plastic hottles huve many advantages for
the o1l manufacturer: they are light-weight dicpoeable, and
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cheape 17 aroduetion 1g Di Lo gy PR conjcaatively love
cogt rchines It GTnLE B e, Lhero alactic bobllesn
can be wuie in tie cacyory 1bielle 1hi0. aone.e not only
decrenses the coov v G i i, wevhid, bue aleo Baves
factory-space in Hhe ctorage of emnty tottl-s:  the bottle=
blov ing machines ok twe to three tinmes a8 fast as the 1
(411ing equipment, and Lith the hove arrangement, the bottlesi
can be blowa jwt the day before their filling i scheduled,
The foctury misht gain cxtre mpirese by manufacturing hottles |
for some other, smaller user alno, whooe capacity dves not '
21low vroper manufacturing of boetties. Plastic bottles have
their disadvantages, however: ithey wre more breakable than
metal containers, but with prorer weight ond wall-thickness,
that problem can be overcome. Plastic bottles, 1like glass

ones, are transparent, wiich means that the oil ther contain
must alvays be clear, tyee of waxes at any temperature 2t
wihich they nre used, and always uniform in color, Jinally,
they cannot be destroyed, remaining therefore as waste,
Cleaning them wonld be coctlier than muking thew new, 80
they are not returnable; burning thew pollutes the alr with
hydrochloric actd fumes . Parhons thie rollution-factor is
the most seriout handicav in hichly populated, indust~ialized
countries, The muximud comercinl capacity of a plastic ar
gless bottle ir two liters, Tor larger quantivies of vp to
20-2% liters, prepnred for restnurints, seall setal AdTume

oy rectangular cans ars mage, and plastic oand manuluctured
from highndensity polyethylene, have nlso been tried, This
4¢ a ocomsercial problem, and it 18 the duty of general mane
agement, perhape in eoopaiation with competitors, even, to

restrict the proliferation of types und sizes of packaging.

L
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They aust put up strong resistance wiien their salesmen i'equest
special tizes for special customers, Jour sizes - 0,25 liter,
one liter, our liters and 20 liters - should be sufficient
ever in countries whecre a big part of the consumers cannot
afford the one-liter sige,

21, Margarine ani shortenii; can be sold in eizes of
100 srans, 0.5 kg., in cartons of 20 kg., aud in drums for
industrial users,

22, The wvariety of packaging sigzes offered determines
necessary ttock in packaging material and finished products;
obviously, the fewer types of contuiners to be filled, the
less frequently filling machines need be changed, thus savin:
time, machirery, money and personnel, both on the production
nnd the distribution ends, Generally, the coet »f packaging
should be between 12-20;6 of the commercial value of the fine
ished product,

2%, liow puch spuce does an oil factory ooceupy? The
vorking part of it, froa crushing to refining, can be cone
structed on an astonishingly suall area, Cleaning of the
seed and the presses for a crushing capacity of froa 80 to
300 tons daily, mneeds no more than %00 - 1,000 a2 of BSpAce,
The solvent-extraction plant iteelf can be 1i¢ated on
150-300 m?, but for sscurity reasons, tiuere should be a
free aren of 10 n? around the plant; sc, totel space occupled
will be 1,000 = 1,500 m?, Refining, shortening and margnrine
sanufacturing, £illing equipisent and the boilers (there should
alvays be two of them) can be located on two or three floors,
Anticipating 40 to 150 tone of daily oileproduction, the
entire installation can be creoted on 1,000 - 3,000 w2, This
sakes a lotal factory area of 3,000 - 6,000 =2, larger ine
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stallations, provided toey arv not several timos the size of
those acutioned nerve, Vv 11 not need wore thnn 1,000 - 2,000 1’
additionnl spnce, eopecial ly siuce their processes will all
be continuoud and not hatch-viee. .

24, The big s pace—contuming jtens are thie storage of
sesd, oil, pachaging materinl and finiched products, with the
necessary paosuage-ways for pay-londers, trucks and other kinds
of transportation. (nce the @torage capacity need is ectinm~
ated, the space for it can be cnleulated by counting on ap-=
proximately 1 2? for around 7-10 tons of oil, or three tons
of seed, or 1,5 - 3 tons of finirhed products, and an equal
area for the correnponding phERAZINE saterial,

2%, All ol the estimatee given in the present outline
of production coetr nllow considerable tolerance betvween the
lower and hirher fipures, Coste qunt be caleulated in each
individual case; but these figures oan offer un initial idea
concerniny the order of wmagnitude of the different cost
elenents; and taking the higher figures, one v(ill be on the
gale side even for snaller plants. RN




CHAPTER V
FINANCING

1. The capital of a cor pany consists of ite fixed
assets: what was or will have to be used for the purchase
of land, buildings, machinery and installations; as well as
the vorking capital for purchasing rav materials, packaging
materials, and for paying salaries, utilities, repairs and
naintenance, insurance, dutiu, transpoftation, and selling
expenses,

2. PFnanocing methods vary greatly from country to
country, and even more from company to company. But let ue
discuss the efficacy And possibility of ueing outside cap-
ital for different items in the cost factors.

3. A loan is alvays an advantage if the interest rate
is lower than the earnings calculated on the total ocspital,
1t is acknowledged that if a company is not earning more than
the bank loan interest, it is performing badly and there is
no private econonic justification for its exi stence, especial-
1y if no change in status can be foreseen for the relatively
near future. So we must assume that the esamings will de
higher than the bank loan interest, and consequently as large
& loan as poesidle should be procured, Certainly, there are
limitations on loens; a bank will not allow mors than an
asount on vhich it can be sure of repayment., Thus, a partd
of the risk must be borme by the borrover. Oomversely, the
company should not depend too much on the bank, the attitude
and politics of which might shift due to sltering conditions
on the financial market, other business possibilities and
needs of the bank, or simply because of mev management in
the bank or the company. Vigilance over the fluctuations of
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foreign capital io one of tne important tasks of management
and the board of directors; and effective, alert control can
be nearl;’ as decisive to fin 1cial success a the efficiency
of the commercial or yechnical management,

4, Let us now exarine different parts of the financial
structure, discussing relations in the proportion between
the company's own capital and ouvtside financing.

5, Beforo ordering installations, the site or sites
of the new factory and the size of the area needed, are de-
termined. The value of the land io only 5-10% of the entire
cost of installations, but it is easy to obtain a long=term
loan for around 50.70% of 1ts value. Constructors of mach-
inery and jnetallations are always offering three to five
years of credit, It is often very tempting to accept this,
but on close examination such credit offers frequently prove.
very expensive: generally speaking, they should not be used
if long-term 10ans can be obtained from local or foreign
sources, First of all, foreign constructors need insurance
for credit given, initially adding 1-3$ to the price of the
pachinery. As the new company 18 not yet functioning, no
recerds exist concemlng ite pexformance; thortforc,,t,leen;,
bank guarantee will b~ acked oy the foreign.Ansaror, and fhn;
cost of such a long-term bank guarantee amounts to around |
0,5 to 2% per year. The constructor cannot insure more than.
about 70-80% of the loar, 80 ghat he rotains 20% of the risk,
which he must teke into account when calculating his price.

Pinslly, the constructor's own credit possibilities are lin-
{ted, Offering cash payment, for example 20-25% down payment;
65-~70% against shipping documents; and 10% after successful
on-strean operation - one can bargain on the price of the
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installations and perhape lower it by 5-10%. With all these
savings, it is good business to pay 2-3% more interest on a
local loan and not use cons ructor's credit,.

6. Sometimes, as a result of export stimulation
measures on the part of an industrialized country, low-
interest, long-term credite are offered for buying machinery;
in such cases, it would be well to attempt procuring the
necessary credit directly from the foreign bank, perhaps
with the help of one of the local banks or of the local
authorities, rather than seek credit from the constructor
through offering the above-mentioned cash paynent. 1In all
likelihood, the comstructor would be relieved, since his
business is the building of machinery and installations and

not "pmuying ocreditor,”

7. Offers from some constructors, or more freguently
threqqh their representatives, with extremely low intexect
rates, sust be carefully examined: usually the difference
in the interest rate is caloulated into the price of the

machinery,

8. Loans for machinery snd imstallations should mot
be of longer term than three to five years; longer terms
are not sound, and are also expensive, because the bank
must calculate too heavy a risk in granting suoh oredis.
Obtaining credit from local sources has the added advantage
of erection costs being included, ‘

9. To estimate the total cost of the plant, one oan
take the value of the machinery, including tubes, fixings,
control instruments - dut without the bdoiler and walter
1a:tailnt£eai - and couble it, The final todal cest will
not vary such froa this simple cost estimate.
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10, The biggest portion of the workiag capital is the
value of the rav material, Here again, a number of different
wayes exiat for financing, an. we mentiomed some of them in
Chapter 1II, dealing with the market, FPaying cash froa
company funds for the wvhole harvest once a year, bimds too
large & portion of its capital, Rav material is a tangidle
product, of permanent value: it can be weighed, it can be
seen, therefore a bank will accept it as guarantee against
a loan. If the company is not yet well known %o the bank,
1t will request control over the aisposition of the raw
material on which it is granting oredit, and the ocompany
will repay the loan in proportions equivalent to the vith-
drawal of the raw material, but at the latest within a year
of the time of the new harvest-collection,

11. Packaging material can be bougnt om terns of 30 to
60 days, vhich means that financing this part of the costs
is done by the manufacturez of the packaging msaterial,

12, The remaining production costs, such as salaries,
energy and vater, maintenance; selling costs such as sal~
aries for salesmen and office personnel; general office ex~
penses; transportation coste; management fees; taxes - all
are to be mid as they arise and usually no loan will be
received to cover then,

13, Generally, merchandise cannot be expected to de
paid for in cash, although in some countries, where only
one or two factories exist, merchandise is sold in saaller
quantities and thoreby, paid for in cash, Payment teras
of 30 to 90 days are usually accepted conditions; the company
gust therefore f£ind a way to finance the large sus vhich these
temms represent, One part of ‘he consumer credits can be used
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as guarantee against a bank loan for working capital, either
through requesting drarts from soe of the bigger clients,
or by pruseating the bills d rectly to the tank, O(nce a
company is firmly established, a bank will accept its total
outsianding credits as guarantee againet a loan; but the
client's own capital muet be used as security against a part
of the credit,

14, Hov can the neceesary initial capital be estimated?
Supposing the value of the land, buildings, msachinery and
installations is returned within three years after beginaing
production - wvhich should be the case if the project is
sound; and assuaing there was a credit granted for five years
on the land and for three years on the buildings, machinery
and erectioni the compeny would have t0 pay off 408 of the
value of the fizxed assets during the firet year after in-
ception, Bven vhen arrangements cannot be made to pay for
the rav saterial by gradual withdrawsl, there will resain in
the factory an inventory of from four %0 8ix weeks' selling
voluse in rav material in process, smi-finished, and fin~
ished products, Teking into account, further, tat the bank
will not finance more than 706 of the cutstunding oredity,
there vill remain three weeke of celling volume to fimance
via the company's own capital., In effect, estimsted very
roughly the working ocapitul should be around one-sixth of
the yearly selling volume; or, better yet, one-fifth,
anticipating fluctuations in production and on the market.

15, There remsins the subjeot of prospective share~
holders in a nev company; in other wnds, what typs joint
venturee are prefezable. First of all, there is the pos~
'84bility of seeking the cooperation of aA exivting vegetable
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oil ocompany which may bLe poorly nanag~d, or does not have
sufficient capital ot its disposal to exploit fully the
parket opportunities. In t-at event, the new company can
offer capital, or technical or marketing knowledge; while
the existing company offers its actual share of the market
as the initial basis on which to build, as well as itso
local mamutacturing and parketing experience, This type
of joint venture is the most succeseful, provided the
partners are honest in their cooperation, do not over-
estimate their contribution, and are of about equal strength
90 that neither as to fear being absorbed by the other,
There is a Ohinese proverb which says that two partners
work well together if each is grasping the beard of the
other. This is the crucial point in all joint ventures,
dut especislly in the fusion of two similar companies,

16. 1In developing countries, privete capitalists are
net exoessively sager to risk their money in a new activity,
where they feel insecure as a result of lack of knowledge.
Yet the mational econcmy needs the new factory urgently.

Ia such a case, it is the state that has %o take the initial
steps. Backed by the state, private investors would be en-
couraged toward new investn.nts: they wou.d enjoy bigger
eredit facilities; customc protections land under advantageous
terme; and export-assictance, However, the coopsration of
the governaent should dbe restricted to that of shareholder,
with representation on the board of directors in order to
vateh operation and manageswnt - but it should not be alloved
%0 interfere vith daily tueiness, A completely govermment-
owmed company in a non-socialist country seldoa functions
well, because of overvhelming politicel ianfluence in nanagenonts
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whereas the managing of a company should be on a strictly
economic basis, directed and controlled along lines of
philosophy worked out by the board of directors, A joint
venture botween a private group of investors and a govern-
ment can work very vwell if both sides stay within the limits
of their tunctions, Thus the private group, benefiting from
state help, reciprocates by sometimes making sacrifices in
prices for the good of the whole country.

17. Another formula which has been very succesaful
in many oases is cooperation with an existing marketing
company. It must first be ascertained that the marketi:s
company have a genuine interest in the venture; an adequate
sales ®orce; capital; and also management-time to cover the
country comprletely, Another decleive factor is that the
selling of tie nevw product be essential to the partner comp-
any, 50 that it will be obliged to do its part of the jodb
well, The best formula is for the prod ucing company to be
interested financially as a minority shareholder in the
marketing business. Certainly, the above is the superior
ncheme when the group of investors in the vegetable oil
iMustry are more teehmirelly orianited or have not enough
financitl or personal capac’ iy to ensure di: tridbution in
the country, nor sufficient export know-how, There remains
the ¢orerr of the merketing company ending up dominating
the factory; therefore, the factory owner must at all time3
be prepared to take over the marketing also, 1f neceassary,

18, A frequent and very good combination is between
bank and industrialist, provided the bank is not majority
shareholder, and the industrialist is assured of retaining

his original, proportionate share in case of company expansion.
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Working with a bank allows for great credit volume and

rapid accessibility to funds for takirg advantage of pro-
pitious market opportunities, as well ae stabilieing the
ups and downs of business life, A bank can provide much
information concerning the credit situation of clients,
can bring the management into contact with other industries,
and usually posesesses more detailed and acourate knovledge
on the economic developments of the whole country than
might be availsble to the industrialist himself. Pimlly,
the bank's accounting departzent vill keep close sur-
veillance over the firances of the company, helping it %o
avoid too large risks, and warning it at an early stage of
impending problems,

19, Sometimes, e¢specially when the investor greatly
fears technical problems with which he might be faced, he
invites the constructor to be a mrtner. This, inwy
opinion, should never de done, For the customy, the
constructor seens to be someons vho knows everything abeus
the busimess; actually, however, he knows perfectly oaly
the teehnical side, vith dut a restricted unierstaniing of
. the selling and buying of oil and oilseeds. In all prod-
abdility, he would not be kec. on assuming such a riek,
since hc would have t0 invest large sums of money better
utilized in his own business of constructing sachims,

He would also have to send one of his top men to the new
company, thus losing him, The construction enginesr would
@08t 1ikely become an employee of the nev company, an end
vhich oould have bheen more easily and ecomomioally achieved
through direct hiring. Bven if the constructor were L [
acocept shares ‘n the organisations of only a fraction of
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his clients, he would need enormous capital, and eventually
a staff to protect his interests throughout the world,
Therefore, constructors are jenerally de.lining participation
offere from their clients: but when they do accept, the
equivalent of such financial participation is probably added
a8 hidden coets to the price of their machinery, Lo

20, The greatest chlllengc. yet the biggest ruk, of
gourse - and inwlving more effort - is the situation when.
the group of investors, or the investor, stand alone,  The
sanagement is engaged in technical problems, as well as in
the urkotia( and selling activities, and must oversee the
fimancial activities of the company., It is useful vhen the
technical snd commercial managers of a company participate
in earanings, first in the form of a premius dased on net
benefite, and later, when their status in the company is
solid, as shareholders. It is also good poliey for some of
the mest important clients to participate as shareholders,
bud alvays with the proviesion that the running -t the company
renain firaly in the hands of its own managers. lastly, the
producers of rav material can also de very desirable candi-
dates for shareholders; and it aight be moet advantageous
politically. if they were participating and therefore in-
Sevested in the 0il production also, preferabdly in the form
of a cooperative, Participation in the benefits of the
industry would show the agriculturally-oriented producers
the advantages of fully-organised and predictadble wrk, and
the risks of the industry; which could be of great educational
value, especially in developing countries, It would help in
the understanding of the necessity for changing family emter-
prises over to organised factory work, in the modern in-
Sustrialised world, :




CHAPTER VI
IHE PLANT

1, With market research results, sales volume for the
£irst three years of operation can be estimated in terms of
veight units, This will be used as a basis for determining
the quantities of seed, oil, meal and the ﬁnishad proﬁuct.
As we have previously seen, decisions regarding storage
volume for the various products depend ,on the way seed is
bought and if exportation is contemplated., Here we are
concerned only with the needs of the tactory 1tself, to
assure its prodblea-free opcrntion. Indeponlent of vhere
ve plan %o place the main storage, in the faoctory itself
ve sust have about three working-days' capacity of seed
stored. BEven if the seed is received in bags, the workiang
8110 should have a eupacity to take seed for 16-24 hours,
80 that the slightly different qualities vill be mﬂt
mized, If the seed arrives ia bulk, the silo should pro- .y
fouhly be big omgh to receive seed nudoé for 03-7? ,
hours. The higher cost of larger seed-storuge facilities
is more than justified if thereby losses are avosded whioh
night be incwrred through trmaportatian mishaps, losses )
in capaoity as well as in e hoctmity and naintenance wvork,
due to shutting down the presses and loaing solvent in the
extraction-plant,

2. m producing and reﬁ.ning of crude oil takes
only a few hours when the whole plant works contimuously,
but sbout two days when the process is bdatoch-wise, Theo=-

retically, it is possible to proend witk oil from one y
step directly to the following one, but as such, all pro- )
cesses must be perfect. In very lerge and modern plamts,
storage of oil in the interim between refining steps is
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ac‘ually emall, but a very high grade of organized maint-
enance is provided, A large German company installed even
a computerized system with many fesed~back controls; their
extremely high coste were n- vertheless éoupanuted by the
even higher expenses they were spared through not having
to transfer the plant - their only other alternative,

3. Por a plant of the size we are disoussing, and
especially for plants in developing countries, a simpler
and more conservative organisation should be contemplated,
Since speed in the production of 0il by orushing and solv-
ont-extraction depends on the type of seed, the ense of
workting it, and 1ts o0il content, the amount of crude oil
produced per hour in the plant will not be constant. DBateh-
neutralisation, with the crushing, cam take 12-18 hours,
and vill vary even wiih the same t7pe of oil processed if
the seed-types differ in quality. Bleaching is finished
in about two hours, but N three-hour cessation will b
roquired for the cleaning of the filterpress, if a oon-
ventional filterpress is used. lLastly, the deodorising
oan be a short or long process, correspondiag to & low or
Righ-qualisy o4l produced and depending on the mature of
he 04) isself. PFor all th se rensons, the safest plan is
%0 build tanks of 2448 hours capacity for the orude,
ssutralised, bleached and deodorised oil,

4. Masal-storage quantities will aleo depend on mariket
ressarch estimates, dbut the factory must have a plase %
store at least the production of 46 hours, anticipating .
oocesional vorking dundays. or tesporery lack of treans~
portation., All the above capacities are bdeased on miniswm
neods; if possidle, they should be sugmented by 30-100%,
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5. Again, market surveys will determine the production
capacity of the plant. Exceptir: unusual comditions - such
as exporting, for instance -~ the daily (24-hour) capacity
of the plant can be calculated by dividing the third-year
sales volume by 250 and adding 20-30% margin to accommodate
sales-peaks, shut-downs due to mechanical failures, and
teaporary shortage of raw material. Processing plant
ospacities are nomally described in tons per day if the
process is hatch-wise, or tons per hour; and sometimes in
1iters: 0.9 kilo to # liter, if the process is continmuous,
Regardless of process, calculations must be based on a siz-
day week of 24-hour days: the presses in the plant must
funotion 24 hours a day, anyway, consequently the boiler
also, leaving no reason wvhy refining, too, should not be
oarried oa 24 hours, _

6. larger sargarine factories also vork around the
elock; but smaller ones work in one or two shifts if the
sanagement does not trust completely the precision of the
people involved in premration of the margarine composition,

7. In a great many countries, night-shift work for
women is prohibited; and since women frequently operats
the filling-machines, in such countries margarine production
on night-shifts wuld dbe unfeasidle,

8. The choice betveen refining by continuous process
or batch-vise, is often discussed. In my opinion, a small
aov fastory of up to 30 tons daily capacity should degin
vith two datch neutralisers of about 20-30 ton capacity
ench, Neutralisers are relatively cheap, simple, free¢ of
sechanioal probleams, and can be big enough to produce 40-30
tons of crude o0il daily, Also, their neutralisation proocess
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is quite easy, and with a 1little nkill on the part of the .
refiner, loss through refining will no‘ smount to very much
sore than in continuous centrifugal refining, Neutralisers
are very useful later om, too, after a demtrifugsl refiaisg
plant 1s installed as vell - o help overcome peaks in e
sales, or in osse of mecheniocal failure in the cmtrifugal
plant, In the latter case, the sise of the centrifugal
plant also can be calculated into the ozaet needs of the
plans, and it does not have to be over-sised, sime i i
always possidle 1o meutralise one or two charges ia the.
bateh-noutraliser, from tim %o time. lastly, thie pleaning
vill allov the treating of two types of oil slmuitansously,
}f“h, neutralising one by centrifuges sad the e
W %ateh, If oil-aeidity is high, and the amount S
Mutrelise cousiderable, smller neutralising lese Wy the
sntrifuges wuld justify the imstallation of contimuens
Mutrel isstion already dwring the second Joar of eposution;
yot vven 00, the bateh-mutralisere wuld ot % wvasted,
for reasons ocutlined previously,

9. I every plant with bleaching anounts %o 0
aaxisus of 130 tons daily, & batch-tyys appasetus is fad-
1sated. Oomtimuous bleaching plants sre feasidle, Wb
they are relatively costly due to the expensive contael
instrumnts. Pilimtion is invariably batohetype with Swe
altermately used filterpresces or closed precses. In wew
Pants, I wuld mt advise the vee of filterpresses snymere
m«mcwmﬁmtmucmm
80 vell as the constant expeuse for filtereleth snd filter-
peper, Initially, closed £ilters are nere ezyensive them
filterpresses, but the difference in ¢est osn bo guishly
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recovered, In quite large plants, continuous bleaching
units mav be warrantablc because of their independence
of human operation; by a cmall cavings in bleaching earth
and oil loss in it; and fina .ly, by their rendering a
finished product of uniform color,

- 10, Deodorizers should be continuous, even in small
plants, Continuous deodorizers can be very simple and in=-
expensive, One can begin with the deodorizer itself, ad-
ding heat exchangers later on in order to avoid high in-
itial costs, If unhydrogenated soybean oil is utilised,
the temperature must exceed 200° C,, and the mechanism
sust be of stainless steel, Palm oil it also bleached
and deodorized at 230-2400 C,, but in all other cases,
tempoerutures below 200° C, are sufficient, I prefer to
work vith a good vacuum and lowver temperature in a simple
earbon steel equipment, rather than spend a large sua on
somplicated stainless steel apparstus. One of the main
sfdvantages of a continuous deodorizer over a datch-wise
type, is its much lover and very constant stean-consumption,
permitting the use of a smaller boiler, Purchasing a ssal-
ler bdoliler will save more money than the difference in
cost between continuous and 1>n-gontinuous d-odorizer
equipment, eventually oifering the additional boom of de-
oressed 0il loss and stéeam consumption during deodorisation,

11, Although in a well-designed ocontinuous deodoriser
18 48 very easy to change from one kind of oil tp another,
ia an efficiently organized factory it should always be
possidle to avoid changes in a period of lesc than 24 hours,
or better still, 48 or 72, At a later date, a small S5-tom
batoh deodoriser can alvaye be added for emergency purposes
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or the handling of some special products; dbut the main
quantity of oil must be deodorized by continuous process.
12. It is no simple matter for someone without know-
ledge and experience, to request and evaluate quotations,
WYhen experience is lacking, the advice of an expert will
always compensate its cost., Constructors always recommsend
their own machinss, but while these may serve excellently
as one part of the installations, they .may not be the most
suitable for other parts. Once the size of daily or hourly
production capacity is determined, tenders must be asked
for 70% and 150% of determined capacity, also, because pos-
sibly, with only minor added cost, s larger plant aay de
acquired, Bven if one is determined to purchase from one
certain supplier, he should solicit tenders from at least
three, In oxder t0 de able to compare thoroughly and ef-
feotively one tender against another, one should request
that tenders be as detailed in price breakdown as possible,
Yithout rofound knowledge and experience of his own, one
should never attempt a new process, and should choose welle
known constructors with a large number of installed plants
$0 their oredit, It might bde that a nev process is superior
%0 a former one, or a mmaller constructor perfom better
than a bigger one, but only an oil factory with large ex-
perience can afford that risk, There is no meed to buy
everything froa a sole supplier; btut if several are used,
the dominant contractor has to be entrusted with and paid
for the coordination, Such a fee will nos be high, and will
guarantee that nothing is overlooked and that each imstile
1etion fits in with the others, -
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13, A simple PERT chart is of great help in timing
tie orders and very useful in avoiding the overlooking of
some important items, If import duties and prohibitions
allow, the entire tubing, iisulation, electrical material
and spare parts should be ordered together with the plant,
This will cost approximately 15-25% more than tying di-
rectly, but the adve.tage is that constructors offer the
engineering services to do the job, while a new company
has no engineering offioce,

14, Performance-guarantees given by constructors are
a wvaluadle tool for comparing quotations, even though today
the consumption-figures of all contractors vary little,
Guarantees on capacity and utility-consumption must be
studied minmutely; yet one must keep in mind that it is of
much more importance that a plant work efficiently for
years, vith few technical interruptions snd little mmﬁ,
of repairing, than to be assured of nominal costs of vapor
or water conupuon at the beginning of operations - m.
actually, is difficult to control.

15, %hen comparing quotations which mmntn equal
eapcitiu, one must relate, item by item, the physical sise
and total weight of the imp rtant machinery, which should.
also de guaranteed with a 10-15% margin, The volume of &
neutraliser or deodorizer, the surface areas of heat ox-
changers, the capacities of the pumps, and the sise of the
extraction in the extractor-area: all must be written inmto

the final ocontract; only after determining every technical
detall can one begin final price-discussions. The pre-
cautions are not an indication of distrusting the contractor -
to make a contract with somebody one does not trust, wvould
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be contradictory and pointless, Rather, a thorough,
knowledgenble anulysic of all facete on this level of
planning vill avoid the tendency of the contractor to
think in terms of close savings on various items in order
to ensure the guaranteed capacities, without allowing any
margin,

16. Hany constructors insist on supervising erection
and using their own engineers to set the plant in operation:
without these concessions they will not agree to comply
with their guarantees, However, even if no such demands
are made on the constructor's part, the best and surest
method is to utilize the help of the constiuctor's ongin=
oers in erection and setting up operations, because, de-
spite the seemingly high cost of their daily services,
time and money will be saved, The latter holds trve oven
1f a company has at hand its own expert or experienced
engineer, A wise policy is to send tw enginsers, two or
three monthe prior to the beginning of erection, for traine
ing to one of the plants built by the contractor, and later
to keep these engineers on the site during the eatire
erection-time and setting up of operations. Sush arrenge-
‘ments may seem coetly in many foreign countries; but expenses
are quickly recouped through a highly efficient and smooth-
vorking plant even after the comstmuctor's engineer leaves
the factory,

: 17. The incumbent plant mansger also should be with
the company, at the latest before the final ordering of
installations, During the first two=three months, he will
not have much apparent work, But after placing of the

final order, he will prepare the grounds for the nev factory;
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contract :nd muvervise the nildins o contract w«d prepare

the enercy nd water rupply: e the contnct between the
company il constracinrr on Low nqui rier or cubjects not
previously cleared un: crgnnize the raceiviag of material
diapatched by tic contracter: choose locil people for the
mechanical and el-ctrical ercctinr: :nd last bui not least,
atudy the new plent as a whole, ir ordur to prepare himself
completely for the beginning of production at the new fao-
tory. Cnec a;ain, all the costs of ithege preliminary
months will be redeomed within a short time after the fac-
tory iz on stream.

The interin botwaen nrdering of the plant and commenc-
ing production is between 14 and 26 sonths, It ie dif-
fioult to be ready before then, because construction of the
machinery will tuke 8 to 10 mornthe, t ransportation some
one to two monthe more, and erection 5 to 8 months, It 1a
the moct prudeat plan to expect 20 to 22 months, If the
building is ready by the errivel of the uwechinery - which
ideally should be the case - the unpacking of crates and
the placing of apparati will take n month, liaving three to
four groups of welders and the sine number for heat-insulation,
the tubing and in-wl Siee #4121 be —edy #ithin another four
4o =2ix nonths, Jetting the plant in operation and ine
styruction of the foremen nnd 3om: o the operators are
usually accomplished in one month, Arourd three to four
wonths more will elapse during vhish the plant will not yet
function adequately; hut aftor that, the routine of smooth
operantion will be esinbliched nnd the planty vill begin its
noraal 1ife of production,




CHAPTER VII
FEASIBRILITY STUDIES

1. This, final chapter presents in précis form all

L]

of the foregoing reseurch a& it wisht be interpreted through
figures, The fearibility ctrdy is an attemp* a1t forecasting
how the company will fure finincially during ite first three
to five years, Its main purpose ig the predictio? of capital
return and ectimated earnings. The resume, although based
on current data, is still a projecction, and therefore all
faotors which wmight influence its results, should be
thoroughly analyzed again before being utilized for actual
financial planning., In that way, the study will help detest
weak spote and enable the prediciion and prevention of

crises, In effect, a solid financial forecast chould clearly

set forth calculated risks as well as supply sufficient cove
erage for the uncalculated ones,

2. Informutiun on current market conditions is compiled
and worked out in relation to the company's financial structe-
ure wnd forecact: fipures are known concerning present cone-
suaption, eating habite, prices, etc., COnce the plant's
production limit is fixed, a very rough estimate is mde on
future development, Now, n more exact examinaution is needed,
that of planned growth for the nearer future, i.,e. the next
three to five years. .ill available techniques employed to-
vard approaching feasible [irure forecasts, nre baced on
the interpretation of statistical datu on consumption, pop-
ulation, standard of living and so forth, compared over a
pericd of ceveral years, If pertinent data are available,

a graph should be drawn reflecting the previous 1, 2, 3, 5
and 7 years' figures., The fraph couldl then be extrapolated
to include sctimated consumption danta for the sucoeeding

i g
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1, 2, 3 nd & years, also, the cnare in the market wust be
cileulated for e correspending toriod, toking into con-
sideration exivtin conpetition, tice influence of ndvertis-
ing, and the technicz. nod parreting potential of tue new
company. upecial atiention wust be -iven to the inception
period, The initial stape of operantion generally con-
atitutes a critical phac-, which we muct tike into account
and prepare Tor, Jo, our l'irrt rorccusts shonld be mod-
erate, since the firuvcs are goinr Lo determine the cash~
flow preview in the initial period, Aalso, the sales fore=-
cast for tne 1irst iwo years of operation should be quarterly,
in order to ~1low vaw materinl quantity prosramming and
proper finuncinl previewing, The sales forecnst will be a
guide tovard detcruining producticn levels, which govern
the fixed unit coete, a3 wcll =3 Lhe personncl needs in the
commereial oyeration,

3, In the above com.cction, Tamiliarity with break- ’
even point und marvginal costg, would be helpful. The break-
even point ie the production volume when the sales value of
the production is eqaul to the cum of the Tixed cocts and
varinble esste, Tn nther words, lierc 18 no profit and no
logs at that point. One 2ould express this situation as
being the 80ld finished product level which iv required to
cover expenses, & we huve ceer, productlor. costs ina
vecetable o1l factory are ot very highs therefore, the
value of the product in ‘he factlory shows noticeable dif-
ferences only at extreasly hi;h or extremely lov production
levels, Now, it might happen tnat while producing and sel-
ling in accordance with plamnel und financially profitable
patterns, a special opportunity arieas for selling an
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additional amount of the cemi-linished or Cinivhed product;

but obtainable prices nre low znd would not beur fired cucts,
In such o care, snirce (ixed conts are ulready paild by cur-
rent production, one could take into account only the variable
coets and calculate if then the price nffered would be ac-
ceptable, The cost of products in vhich only the variable
expenses are included, is called the "marginal cost,” In
the feasibility study, the'marginal codts at different cure-
rent production levele, with the corresponding current
factory valves of the product, must be calculated, in order
to predict how competitive the nevw company will prove in a
critical situation,

4. Vhen preparing the feasibility study, one muet take
into concideration both the ealoulated and uncalculated
risks. The calculated riske can be estimated by exanining
the fluctuntions of raw material and packaging material
prices, on one side, and the degree to vwhich sales prices
can be altered under chunged economic conditions, Current
wages and social security expenses should be considered in
the light of possible increasce during the subsequent five-
year period, ILahor laws, unions and collective labor cone
tracte should also be kept in mind,

5. The most important uncalculated risks are political
events, changes in a country's economic policy, and climatic
factors which affect the production of raw material, In ad-
dition, there is o necessary eleament of uncertainty in a
financial forecast vhich depends entirely on the accuracy amd
completeness of market research data in estimating the coot
of building the factory, calculating the fixed nnd variable
coste, and predicting accessible prices, To take thegse un-
caloulated risks into account, it is wise to estimate the
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ontflow hisner ual the inflow lower, or wore peasimioticnlly,
Lhan would aetundly be capected, T dlscount can be €5
nput cloo 700, if the ctudy 20 Ahe entire yrejeet s been on
4 very vough basia,
6. The cash~tlcow chart, as the comparison ol inflow
fron sales and outflow »esulting [rom costs, vill indicate

the wmount ot workiny eapitil required, Tt should also

facilitste decisions on the projected finuneiul structure
of the company, bthe releclion of vources of capitnl - as
short, medium or long-term credit - »nd the investors!
shure of the capital, Then a pro forma openin; balance
must be ectablisned, showins Tixed and eirculsting assets
and cources of investacnt, Finally, from the cach-flow
chart and profit :nd loss preview, a general balance cheet
to the end of five consecutive yeurc, will be worked out,
reflecting the estimated financial standing of the company
during those years, and it will also serve as a guide for
comparison in cross-checking,

7. All of the previous grmundworli wvill have been
prepared expressly to luy 1 reasonable and realictic found-
ation on which to judge the Teasibility of a project; and
it remains only to make the fianl decision on commencing

a nev venture,









