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1.  foed productic snd food processing are awng the most inport ant
a‘tions t - initiste, :mg)ement md realise in developing courd ries,
where rany Teacible fo 1 sourves »re net @t 11ised because of & lack of
a woll develiped foud pr cessing industry ard all of Lthe necessary
support ing activities,

2. The values to be derived from the dovelopmemt of an efficiem,
product ive food industry arx manifold.

Tig i o BT

3. The world Wimﬁilﬁmam;w&ﬁ&m

to today's best estimates. There is no sure and [..\tive answer st this
time to Lhe question "How will we feed these addrd billions of people

o will populate the earth in snother thirty years?®. Highly sophisti-
.ated research is being carvied out at the pressrt time to dovelop
completely nuw and bountecus Scurced of metritious fuod, However, this
doe: not an: wer today's needs in masy parts of the world where sufficliem
food is not available and supplies must be inported to provide even &
minimam level of nutrition.

L. In the general division of the world between regions thet. have
abundant food and those hat do not, the former have well developed
food-processing technologies and also & Mgh level of specislisstion

in food production. The less developed regions generally have primitive
processing fecilities at best and Are forced, to & large degres, to iwve
where the food is produced. FPopulations are plentifully supplica with
the perishable commodities (such as fruits and vegetables) only during
harvest seasons. Neither preduction mor preservation of food in those
regions has achieved thc efficiency of modern technology that is
necessary Lo sustain the material wealth of urbanised civilisastion.

The preservation of foods in small factories yields expensive luuries

,O.'
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for the wealthy, in contpast t¢ the mass=-produced, low cost ooy {op

sll classes in the urbanised countries, Froceseing tends to be miner
and simple. The bulk of the food supply is made up of a few basnic
items.

5. There are stept which can be taken now tc reduce food shorta,cs - at
least temporarily - by significant amounts simply by conserving supplies
of focd which are already being grown or harvested but are lost t hrough
lack of ~ethods of preservation, retention and utilization, This is a
furict ion of the food industry - to process and to convert into storage=
stable form the product of agriculture, animal culture and foods
harvested from the sea. It is inherent in the definition of the food
industry that its products will generally have extended storage life as
compared vith mw foods in their natural state.

6. Outmoded and unssticfactory prectices connected with the storage,
proceseing, and transport of foods cause immeasursble losses throughout
the world, and particularly sc in the hot countries. iosses of raw
products have heen estimated to be as high as 30 per cent in some Latin
Mmerican ccuntries, with the average running about 20 per cent .Y/
Reliable agencies in 4sis have estimatod that as much as 3 per cent of
all the food produced may be lost through spoilage; that close to 40
por cemt of all vagetables and fruit rot; that 30 per cert of the eggs
puteify) that most fish caught in come regions can only be used as
fertiliser for the land; that more than 10 per cent of all grains,
puless and oi) seeds are destroyed by insects, rodents ond fungi.

7. Ome can only sp.culate upon the improvement in public health which
preserved and distributed mutritionally intact among the pecple of these
regione. &/

1¢h , Feﬁd TQ&E. 17) NQ' 12)

Predegt, Foud Tech, 18, No, 8. (1964).

/...
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8. Thus, conservation of existing food supplies by itself provides a
cun elling motivation for establishing or expanding the food industry
within the developing countries.

9, The Food and Agriculture Organization cf the United Nations has
reported that in the last year the per gapigid food production dropped

L to 5 per cent in the developing regions of Africa, Latin America and
the Far Kast. Evidently, increased food productivity ie not keeping
pace with the increase in population. It becomes imperative, therefore,
that these areas should not only preserve existing produce but should
encourage as rapidly as possible pgreater production of perishable and
non-perishable foods.

10. Since most crops mature only at a given time of the year, the fresh
produce market becomes saturated with produce during the peak growing
scason. Unsold produce is wasted through spoilage. This wastage creates
a further motivation for the farmer or other producers of perishable
foodstuffs to reduce his production level, since he knows that his
preducts will be spoiled or cannot be sold under these circumstances.

11. If processing plants exist in or near the producing areas, the
motivation is reversed immediately. The farmer, fisherman or other
producer of raw materials now has a regular, dependable outlet for his
products. He knows that he can sell, in most cases, all that he can
produce if he maintains an adequate quality level and, of course, the
more he sells the greater his income. Thus a strong economic incentive
is brought to bear to increase production.

12, The producer of raw materials is thus more susceptible to encour-
agement to use modern methods of fertilization, use of pesticides,

modern cultivation techniques etc., since these increase his production
and hence his income. Although food processing plants do not normally
pay prices equal to those obtainable on the open market, this is often
largely offs-t by reduced transportation costs, 1oss of time in delivering
t!:e product to market and losses of saleable product which occur during

storage.

| |
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13, Since processed foods are inherently much more stable than raw foods,
the market potential is far greater. Processed foods can generally be
sold throughout the year instead of only during seasonal periods.
Processed foods can be transported for great distances without significant
deteriocration and can therefore enter market areas never before available
tc the raw material producer., This transportability of processed foods,
of course, also lends itself to export possibilities for improving the
balance of trade of the developing countries.

14, It is interesting to note that, given the proper incentive, there
appears to be a great potential for increased production of foods. For
example, one sourced/ states "If India applied the Japanese methods of
rice production throughout the country she could not only feed her people
but have a surplus for export. Japan, with one hundred million people,
produces and uses twice as much artificial fertilizer as India with almost
five hundred million people to feed."

15. A well-known example of increased production of raw material resulting
from the establishment of a well planned processing operation is the Anand
milk plant in India to which the United Nations Children's Fund has given
substantial assistance. This plant was started in 1948 with a daily
capacity of 300,000 pounds (now increased to 500,000 pounds). Supplies to
the plant rose from 6 million pounds in 1949/1950 to 24.5 million pounds.
in 1955/1956 and to 62 million pounds in 1963/1964, while the sales value
of the milk passed through the plant rose from Rs. 7.4 million ($US1.5
million) in 1955/1956 to over Rs. 60 million ($US12.6 million) in 1963/
1964, Among the beneficial side effects of the plant have been the cc1-
struction by the Milk Union of neighbouring roads and the building of a
new water supply system.

16. Even without & highly sophisticated food processcing industry, foods
constitute an important part of export commodities of developing nations.&/

3/ Hunt, D.L., Rea » Maryknoll, p.7, November 1966.

l_o./ Olson, R.L., and Rasmussen, C.L., Farmer's World, U.S. Dept. of
Agriculture, (1964).
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A major part of the food in world export has only simple or primary
preservation - for example, natural sun-drying of cereals, preliminary
separation of sugar, and extraction of vegetables oils without refinement.
At destination, these products require further processing. This practice
jowers the cost of food in international trade: labour and other

pegources of the importing nation are used in final processing.

17. Another analysis indicates encouragement for food export possibil-
ities. As the sixtiee have progressed, commodity prices have begun to
strengthen modestly, and this has been soue assistance to developing
countries. The strengthening in prices has been gelective and in some
cases began in late 1963 and 1964, The ir rement in the prices of
tropical commodities, such as cane sugar, cacao, coffes, and jute has been
significant when compared with levels before the Second World War but less
impressive when compared with exceptional peaks in the post-war period.

18. Since import requirements tend to rise with industrialisation, an
jmportant element of planning strategy is that the developing countries
should do their utmost to increase their foreign exchange earnings. But
earnings from the traditional primary agricultural exports, which provide
most of the foreign exchange earnings of the developing countries, and
are therefore one of the main contributions of agriculture to economic
growth, are rising only very gradually. While there is little reason to
hcpe for a sustained reversal of this trend, a more promising feature has
been the relative succass of the developing countries in increasing
earnings through exporting processed or semi-processed agricultural
products. Thus, between 1953 and 1955 and 1959-1961, while earnings of
the developing countries from unprocessed agricultural commodities rose
by only 3 per cent, those from the major processed produetail increased by
almost 50 per cent. Although the contribution to the balance of payments
of these industries, which process raw materials from farms, forests and
the sea (renewable resources), is still small relative to the traditional

5/ Including canned mest and fish, fish meal and oil; processed fruit;
vegetable oils, oil cake and meal.
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exports, they provide a starting point for industrialization and have wide
repercussions on the economy as a whole,

19. Libyaé/ is increasing its productinn of processed fruit because of
the considerakle difficulty imposed on the exportation of fresh orange
Juice. The Philippines anticipate major increases in the value of exports
through development of processing to yield more valuable products from
coconut. than the copra which is now the principal export.

20. As in most industrial sectors, large scale food-processing operations
tend to be more efficient and hence more profitable than small. The
addition of export markets may make it possible for developing countries
to plan and design their food-processing industry on a sounder economic
basis than would be feasible if they were dependent on the domestic market

inyc

21. 1In general, the greater the degree of processing or manufacture of
the primary product, the greater the value added which can be defined ag
the gross value of the output of a firm or industry, as the case may he,
less the cost of purchased materials and other payments for productive
services such as transport, insurance etc. The net value added consti-
tutes the amount available for distribution as wages, salaries and profits,
Thus, the expansion of processing and manufacturing activities raisec a
country's national income which is the aggregate sum of value added at all
stages of production.

22, When countries that have been exporting an agricultural commodity in
an unprocessed form start to sell it abroad in a processed or manufacturcd
form, the difference would constitute an increase not only in value added
but also in foreign exchange earnings to an equivalent amount. 1If -
commodity previously imported is produced locally, foreign exchangc ' Lhe
amount of value added is saved. To calculate the net gain (our saving) to
the balance of payments as a result of establishing donmestic processing

é/ Fiﬂﬂ'r; Winn F.g

v Isvmer's ‘orld, V.. Dept. of
= Agriculture, (1965
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industries, it is necessary to deduct from the fcreign exchange earned

(or saved) the amounts spent on importing the capital equipment and any
raw materials nceded fcr its producticn., Thus, an analysis of canned

meat exports showed that in several developing countries the import content
of processing is high since cans and even labels and sealing materials
must be imported and these items constitute as much au 25-35 per cent of
variable production costs. Although the precise determination of such
import content presents some quite formidable difficulties, it is
frequently possible to estimate, more or less, whether a particular
industry is a net earner (or saver) of foreign exchange, and there is
little doubt that the export in a processed rather than in an unnrocessed
form adds to the net foreign exchange earnings of the developing countries.

23. These industries also assist the balance of payments through import-
substitition when domestic producvion {ncreasingly takes the place of
imports. A policy of {mport substitution 1s the most obvious and the
safest one for a newly industrialising country to pursue. Indeed, one of
the more siriking features of economic development is the continuous
increase in the range of domestically produced articles replacing imports.

2,. Some countries have found food products to be the major source of
their export income. For example, in Costa Rica, the focd industry
accounts for approximately 20 per cert of manufacturing facilities,
employs about 33 per cent of the working force but yields approxizately
80 per cert of their export dollars.l/ Cther courtries import up to 50
per cent of their food because of the lack of areble land or because the
food industry has not been developed to a significant extent.

25. Fouds suitable as sources of export revenue are usially best selected
from raw materials which are indigenous tc the country and which are
already reasonably abundant and are known to be grown in good quality.
Example of items which are successfully exported from developing
countries include: Lobster tails from certain sections of the African

7 %lanos, EIS. ] UQ i’;iii,,,%fag'
Copenhagen, Denmark, Sert.
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coast, pineapple and naranjilla from Costa Rica, dates from the Sudan,
orange products from Israel, dessicated coconut from the Philippines etc.,
Food exports need not necessarily be finished, ready-to-eat products. In
many tropical areas of the world fruits are available where are rich
sources of valuable food ingrediencs such as vitamins and enzymes, Spices,
gums, and fats and oils find a ready export market if properly processed to
meet the standards of importing countries whose agriculture cannot produce
the necessary raw materials but whose industry requires those valuable
ingredients.

26, In addition to high volume commodity items such as sugar, coffee,
tea, cocoa etc,, food or food ingredients suitable for export must usually
meet one or another of these following criteria:

(a) They have a high foreign market value; or

(b) They have a very low raw product cost in the country of
Om.

27. The j.troduct.ion of any new industry has an effect on various supply
industries. In focd processing, this is especially true in relation to
rackaging materials,

28, In Japan, where industry is now well developed, the packaging
industry was studie!. This study showed that since the Second Worlc War
the industry has grow. in line with the increase in the production of
processed foods. The study showed that packaging food currently accounts
for 70 per cent of packaged goods. This has helped to raise the production
of tinplate, aluminum, placiics, paper and glass,g/ thereby adding to the
national incoms and employment.

W [ 3 Y

29. If tinplate manufacture cannot be justified, it may be feasible to
import rolls of tinplate to proper specification amd to establish a can-
forming industry. This has been done with great success in the Philippines
where most of the cans for the entire country are formed and processed
from imported tinplate.

8/ Petal, M. Wakabayashi, J., Woshirmwa, T., Packaging Role for the Rising
m- Mod. Pacm’ 39, No. 12, p.2 Sec. A, para. 3, 196 .,
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30, Every phase of the food industry involves the paper industry.
Starting with the label on either can, glass or plastic, to individual
overwraps to shipping case, it is easy to see where the processed food
industry is dependent on the paper industry as paper makes it possible to
protect certain dry or dehydrated foods by means of relatively inexpensive

cartons, bags, pouches or paper.

31, Glass is still of great importance in the food industry. Besides
beverages, more and more fruits and vegetables are being glass-packed,
especially since the old problems of top and side browning have been
golved. Glass is ideal for a product that requires long life on a shelf
in either distribution or use. Glass does not deteriorate; it does not
dent; with a proper closure it provides a 100 per cent barrier of
protection against practically every alement. Colored glass or all-over
labeling can give protection against light where required.

32, Aluminium cans have been adopted by certain pi'ooosaora. Some of the
advantages are its characteristics of corrosion resistance, its light
weight, attractiveness, ease of fabrication and compatibility with foods
and beverages.

33. Domestic production of sacking from jute, for the shipping of rice,
dessicated coconut etc., is & good example of stimulation of new business
by an established food industry. ‘

3, The processing of agricultural products can also irduce the sponta-
neous establishment of a number of supporting or complementary industries.
Industries that use by-products or waste products tend to spring up, and
those linked to the processing of fish and livestock products can be
quite numerous. For instance, animal feed industries can be based on
whey from cheese, oilseed presscakes and other agricultural waste ard by-
products, as well as on animal products such as blood, carcass and bone
meal. The less refined elements of the latter can also be used for the
manufacture of glues, gelatins and fertilizers. Likewise a fish-meal
industry can handle residues from fish processing plants.
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35. Much more important, hciever, is the fact that the establishment of

a primary processing industry in a country can lead, through forward
linkage, to the setting up of a number of secondary and tertiary industries.
Sugar processing and refining give rise to a number of supplementary
industries, and some raw materials like vegetable oils and rubber are used
in a number of manufacturing industries, many of which are suitable for
establishment in the early stages of industrialization. From the hides

and skins produced as by-products of animal production, tannery operations
can be established and linked with the industries manufacturing footwear,
clothing and many other forms of leather goods.

tilitie

36. A food-processing plant of any type is dependent upon, and at the
same time, strengthens many other industrial activities. Important among
these are transportation, storage, fuel, power and water supply.

37. Transportation is required both to ensure delivery of raw materials
and supplies to the plant in good condition and to deliver the finished
product to distribution centres. These two purposes are of equal
importance. Many raw materials, including peas, fish, milk, tomatoes and
some fruits are so perishable as to require processing within as little as
two hours after harvesting. Provision for refrigerated delivery of raw
materials may be necessary in some instances. In planning the location
and the nead for transportation facilities for the processing plant,
careful consideration must be given to the materials to be processed.

38. The transportation and storage of processed foods often nexds careful
planning also. Frosen foods, chilled meat, milk and other dairy products
mst be handled in refrigerated vans and stored in adequate cold storage
centres; the latter are absclutely essential to the successful operation
of the plant. In general, canned and dehydrated foods need only
protection against weather or humidity.

Equipment and tools
39. In many developing countries most of the equipment required for food
processing will have to be imported. However, in most food operations,

’
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there is a considerable need for hand tcols, such -3 'nives, one for
utensils, co veyor syste. s, recks, hand trucks ete,, which may often be
produced locally. +he [ish-meal industry of .eru is o c.s€ in point. Uf
the 35,.u. to 4L,.L persons erployed in the industry as a vhole, tuo-
thirls are fisher.en and only one=tlird are e:.sloyed in the manufacturing
plants. 4N addition - and this i3 on¢ of the clearest indic.tions of the
sotential impect these industriescan have on an econony under favourable
circunstances - other auxiliary industries have heen established. .lrost
all of the machinery ond other ecui, ent recuired by the fishin- fleet
(excent merine motors, are supplies locally; jocal boat-buildin: yards
are {ullv enployed; & large ;roportion of the pecling eouipi:ent required
by the fish-meal industry is supplies by ;eruvian firms; and nev
industries have sprung up jncluding those for the ranufacture of Jute

pags ard [loats for nets.

agriculture
L.. ..rajor repercussic. on agriculture is worth noting. :any food

processing industries indy necesserily have to oe loceted in rural areas
or this would be advantegzeous. The development of processin: and ranu-
facturing industries requires the provision of economic infrostructural
facilities, e.”. transport and pover net'rorks, and the jmpact of these
facilities on asriculture can de econorrically valuable and stimulating
with Tar rore value and impact than when ecuivalent facilities are
provided to urban residential areas. The effect of transport development
in opening up ne\’ rarkets and brin-irg in new tools, equipnent and
supplies for faruing is oovious. The availability of cheap pover in
rural areas can induce faprers to install items ol : odern machinery, thus
openin- the vay to an improvement in agricaltural production and
productivity. This has hapiened in Fakistan where the availability of
pover in certain arecs has led to the installation of irrigation punps

and equipment.

/ooa
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Improved nutrition

L1. One of the obvious benefits of a developed food=-processing industry,
which succeeds in conserving available food supplies, provides incentive
to produce even more food, as noted earlier, and makes these foods
available to poorly fed segments of the world population, is the
achievement of improved nutrition among those who might otherwise go
hungry. Volumes have already been written by many authors and agencies
describing in detail the specific types and degrees of malnutrition which
exist in various parts of the world. These need hardly be repeated in
this report. It may be important, however, to take a brief look at the
nature and extent of poor nutrition in the world today and to consider
the likely possibility that undernourishment may be responsible in part
for e significant part of the difficulties which developing countries
experience in trying to improve their own economic status. 1n other
words, improved nutrition is not only a desirable end in itself but, if
achieved, may have far reaching effects upon the vigour of developing
areas through improved mental and physical health.

L2. With too 1little food for long periods, the body adapts to a lower
plane of existence by conserving the experditure of energy. For adults,
this results in a loss of weight, lower physical activity and consequently
a lower output of work,

L3. "Realization is growing that a prolonged pericd of malnutrition,
especially protein insufficiency in infancy and early childhood, may
cause irreversible impairment in physical and mental development. Vhen
these conditions become widespread, they are cumulatively detrimental
to the over-all vigour and productivity of a country's population."i/

9/ Milner, Max, Food
Technology, 17,




Lu/C NF.1/26
bnglich
bape 146

L. It is noted that the more serious conditions of protein malnutrition
are concentrated mostly in the developing world, the tropics and aube
tropics. "huch of the cause of social unrest; slow economic development §
administrative malfunctioning, and other problems of the 4eveloping world
may lie in protein maloutrition, "=/

L5. Thus, through making more ard more food available to more pevple in
developing countries, there is the possibility of significantly ~nhancing
their vigour and accomplishments.

46. The actual design and construction of a food=processing plam ls
fairly easy to accomplish. Equipment manufacturers and engineering
companies in developed countries - for instance, in Europe and the United
States - are well qualified to perform these functions efficiertly. They
will often undertake full responsibility for the design and installation
of a complete plant ready to operate as a "turn-key" contract. All that
is needed is the funding to pay for the plant and the provision of
appropriate technical ard commercial management.

47. However, a successful food-processing eiterprise requires much more
than building a funciioning plant. Other factors to be considered may
be as expensive and as important as the actual factory. Thees factors
include the supply of raw materials, transportation, operating peroonnel,
fuel and water, packaging msterial facilities for waste disposal, and,

of utmost importance, a suitable market for the finished product.

48. Food technology and food-proceasing science today cover vast fields
of know-how for the development and operation of food processing and
beverage factories on a commercial basis. Those who develop and operate

];U‘/ Cham’ ‘ﬂ-. I’&CL.’ p

lian, Food Technology, @No. 7,
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the factories must have knowledge of product development, nutritional
needs, marketing req irements and packaging techniques, Food processing
covers the preservation of foods, the extraction of fcod components,
ensuring their purificstion from other biological and chemical raw
materials, and compounding and modifying food naterials to obtain new or
different food forms.

49. A recemt study by the U.S. Departaent of Agriculturag‘-y forecast
what is now realised, that the foou balances in developing countries
(for 1965/1966) would fall short of the BOlME nutritional standards by:

= 1.5 million metric tons of animal protein:
= 150-200 million tons of peas and beans;
usmmmamm.eu; and

= 30 miilion tons of wheat and rice.

These quantities were calculated after taking inmto consideration very
optimistic increases in the preduction of food, increasc imports, grants,
and concessional purchases bty developing countries.

5C. In develcping countries, where the population expands rapidly,
mlmtrition inoreases even faster and the food crisis becomes a political,
socisl and imternstionsl problem. In the less developed countries, there
is gemerally & shortage in areble land. In Austrelia, Canada, Turkey and
mmmmmmem:.ius.smmo:mmmm
SARdla for the production of food. In Pakistan this figure 1s 0.7; in
Bgret 0.3; in Ceylon 0.4; and in India 0.9. Population is growing faster
ammmmumwmmc,mm;wu
widening overy yoor. Mmmtaa(m“m,m-m
m)ulhttdetﬂnlcnhm,mmmum
mwmwnmnmnmto:mmm.

SRS

11/ ™he World'e Pood Buiget 1962-1966; Rp. No. 4, 1961
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51, In the developed countries of the northern hemisphere, the high
achievement in food production and processing have been reached becauce of
the cxistence of excellent modern agricul tural practices, highly develop-
cd industries, skilled manpower, scientifically based research work to
promnte the knowledge of food processing, and a highly efficient system cf
transportation, distribution and marketing. In brief, the developed
countries succeed because they have built, over many years, a completely
integrated system of food production which begins with the selection of
seed and ends with the delivery of an unlimited variety of high quality,
qutritious Joods to conmsumers who are educated to use them to maximum ad-

vantage.

52, The task of the developing countries mist be to emulate in a short time
the complex systems of food production which have been evolved by natural
economic pressures in the developed countries over a period of many years.
This enormous task will not be solved by building a processing plant with-
out regard to quantity and quality of rav material supply, water and
utilities, transportation to and from the plant, technical and administra-
tive know=how to operate the plant, adequate distribution facilities suit~
able for the finished goods, and a marketwhiehocan afford and is willing to
accept the end-products of the indusiry.

53, Plans for establishing a food processing plant must be developed
harmoniously, taking into account all of the factors lieted above and die~

cussed below,
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Supply of raw materials

54. L careful study of the availability of suitable raw materials must be

made, with respect to fruits, vegetables, seafood, dairy products and meat.

55. The amount of raw material available within a given radius nust be dee-
termined. This is especially true when dealing with certain fruits and
vegetables, which must be processed within a short time after harves ting.
This factor involves consideration of thetype of agriculture practiced in
the particular area, whether it is of the subsistence or the industrial
type. The subsistence type of agriculture is the growing of' products in a
small or "home" garden for family or local consumption. "Industrial ag-
riculturs" refers to a largeroperation t:-t is planned and carefully cone
trolled to produce productes to be sold to a commercisl processing operation.

56. Industrially oriented agriculture normally docs not exist until a
food inductry is established to require it. Thue, 1n planning a food
processing plant, it is necessary to plan the steps wlich muct be taken to
ensure that the raw materials will be available in adequste quantities and
in good quality, and, for economic reasons, that the crop or harvest will
extend over a long period of time in order to Keep the factory busy. The
change-over from subsistence to industrial agriculture is not often easy,
frequently involving significant changes in the way of life of the farmers,
herders or fishermen,

/
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57. The average of food production per acre and per worker are at a
relatively low figure in most of the less developed countries. The farm
value of food produced per farm worker averages less than $US100 per year in
the less developed countries compared with over $US700 in the developed
countries. Average crop yieldsper acre are only about half as high in the
less developed countries and are frequently much lower.lg/

58, If modern farming techniques are not being used, a programme must be
instituted to get the maximum yields from the acreage available by the use
of modern fertilization techniques, proper crop rotation and irrigation pro-
grammes. If large arable lands exits,suitable for the industrial type of
agriculture, such programmes can be implemented more easily than would be
the case with small individuslly owned plots.

59. When it has been determined that a sufficient supply of the products
under consideration can be produced within a practicadble radius of the plant
site, it must also be determined whether the varieties available are suit-

able for processing.

60. Not all types of raw materials are suitable for processing. Different
processes for the same food may have different requirements, Many varieties
of food grown for fresh oconsumption do not lend themselves to processing for
various reasons. Some will not tolerate the heat of proocessing, whioh
causes browning, texture deterioration or drastic flavour changes. Fragile
varieties may not be able to stand the preparation procedures, especially 47
a mechanised system is employed.

lg/ mst‘m@ﬁ, Rle' AN " | ,,ﬂi‘ LAY ‘, Bak.. 7“ DOC s 4
Food, United States Department of Agriculture, Wask Wn, n,c, (19“);
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61, Some varieties of fruits and vegetabloe are much better adajpted for
freegzing than others. When the variety or varieties to be produc ed hyve
been selected, a system must be established to ensure that these ure
actually produced by the growers. The Jovernment or the processcr may
supply the seeie or seedlings to the grovers.

62, Many crops are grown under contract to the processing plaunt. The
processor is then able to ocontrol the variety, the planting time and hence
the approximate time of maturation, contributing to a uniform supply of
food to the plant throughout the longest possidble barvesting season, In a
developing country, those food surpluses that are rotting because they are
not reaching home or export markets should have high priority in the food
processing prograsme. It is easier, faster and more economic to process raw
material surpluses than to grow new orops for processing.

63. Vater supply is of the utmost importance in any food processing opera-
tion. It must be determined that an sdequate supply of water is available
during the entire antioipated operating time of the plant.

64. The quality of the water must be investigated to assure that it is
suitable for human consumption and free of bacterial contasination. Also,
the hardness of the water should be determined in order to ensure that
oertain metallic ions do not exceed the amount that aight be hamful to

the operation by causing, for exanple, insoluble substances with pectine in
fruits and vegetabdles or discoloration of certain produocts.

65. In many countries, water usage is regulated by goverrmental authorities.
Therefore, before a plant locetion is decided upon, pertinent information
st be odtained from the local authorities gs to the extent and type of re-
use aystems permitted and any other regulations pertaining tc water usage.
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66. Uften waste disjosal presents a problem. The old method of running

wnste intc @ nearby stream or river is not recommended and, in nany areas,

may not be permitted. Betore a particular system ie decided upon, local
autherities shruld be consulted to determine that the proposed system meets
all local regulation:, and, above all, that 1t #ill not contaminate the plant'e

own water supply.

67. Developing new water sources, planning watcr-treatment schemes and water-
saving programnmes ghould be included in eVvery programme of food proceszing

development for developing countries.

63. HFuel and ypower requirements =re n t usually a major problem in the

food industry. Consumption ig usually much lower than in many heavy in-
dustries. If public power is nct availeble for electrical requirements, diesel
generators can be installed. In some of the developing countries, electrical
power is 8o expensive (cometimes costing 10 per ocent more than in the
developed countries) that, if the contemplated operation will require a

heavy load of power, it may be more economical to install its own source.

69. Fuel oil needed for boiler operaticn or other types of heating ie
usually easily obtainable in most parts of the world. If tha transport-
ation of the oil might offer some difficulty as to regularity of shipments,
storage tanks can be constructed with sufficient capacity to assure an ade-
quate supply over a long period. There is also the possibility of seeking
other sources of material to usc as fue! such as bagasse from rav sugar

production.

Transporkation

70. Transportation is the vital link between the source of rav saterial and
the processing plant, and between the plant and its markets. Without
adequate transportation facilities & processing plant cannot be successful.
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7l. Since many foods are perishable, they must reach the plant an!
processing uust begin within a very short time. The mode of transpertation

must ther«fore be related to distance from the plant .

72. For example,ll/for peaches and peas, which are perishable products,

one and one~-half to two hours are alluwed for picking and collection and one
and one-half to two hours from field to canner. If proper roads and truck:
are available, the growing perimeter can be much larger if mechanized

methods are used.

73+ A large percentage of the labour force r.quired for a foodeproces«ing
operation is made up of unskilled and semi-ekilled workers, However, most
important to the successful operation of a proceseing plant is the availability
of properly trained technical, managerial and marketing personnel,

74. The importance of the role of the properly trained food engineer or
technoiogist to a food processing operation cannot be overemphasized., It
1s not enough to put food im a can. <[nere nust be people to oversee the
quality of the ravw products, have the understanding of the procesasing
techniques involved and assure the quality of the final product. licro-
biological control is very important, especially in the tropical and sube

tropical climates,

75, Engineers and trained mechanics are essential for the proper main-
tenance and repair of equipment.,
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76. Managerial and marketing personnel are necessary for the orderly
conduct of the business operations, such as finances, overseeing the running

of the operation as a whole and the selling of the finished products at a
profit.

71. As for plant operations, a survey was made of seventeen "Industry
Profiles", prepared for the Unites States Agency for International Develop-
ment, covering different types of food industries.

78, The total breakdown of labour requirements is as follows: unskilled -
42.3 per cent} semi-skilled = 27.8 per ocent; skilled - 8.1 per centj
jndirect - 21.8 per cent. Indirect labour includes all the people in the
plant operation not directly involved in production, including super-
visory personnel, maintenance people and truck drivers. The figures sho¥
that 70 per oent of the total pecple necessary for operating these plunts
is made up on the average of unskilled and seni-akilled labour which, in
most instances in the developing nations, dravw low wages. Thic factor, to
some degres, may be offset by having to hring in highly treined techniocal
and managerial personnel from outside the country at high cost for a period
of time to operate the plant, establish procedures and train local personnel.

19. Investment failures in developing ocountries have often been casused

by the lack of indigencus experience in eocnomic and technological scheduling
of a food processing programe. For the most pars, good results are very
closely connected with local esconomic and processing research work and with
success in the education and training of national resesrch and enginesTing
personnel. Every developing progrnmne sust jnclude funds for utilising &
food-processing research ocentre to provide food processing knovledge snd -
training to the entire oountry.

Distribution
80. Distribution of processed foods is more complex then mere srensportation
If the product is intendsd for domestic use, 1t must fan out in msany directionn
as it leaves the plant of origin until 1t finally reaches the actual point

of sale to the ultimate consumer.
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8l. Many processed foods, properly packaged, are stable and require less
careful handling than the raw materials from which they were prepared. Some
products, however, such as chilled or frozen meats and fish, fruit juicesand
many products of dairy processing require special handling during distribution.
The provision of the correct equipment for such distribution and storage is as
important to the successful operation of a food processing plant as is the
equipment and technical know-how of the plant. The distribution requirements
of each plant must be provided for even in the planning stages, before the plant
is built,

Marketdng

82, In many cases, the beginning of a proposed project to establish a food
prosessing plant should be a market survey. This survey must comprise a care-
ful avaluation of where the potential markets lie; the receptivity of pros-
pective consumers, dealers and distributors of the new food supply; the
availability and cost of suitable transportation and distribution facilities;
the guality required to meet market demands; and, of course, the price which
the market can be expected to pay.

83, If the products to be marketed are for domestic consumption only, some of
the factors to be investigated are the cultural and distary customs of the
pecple. Frequently, an educational programme in the use of new processed foods
is necessary. In many areas, the people are accustomed to cooking f resh foods
only, and difficulty may be encountered in introducing these people to pro-
oessed foods, However, if the area is undergoing industrialization and urban-
isation, s more repid acceptance of processed and/or convenience foods can be
axpected.

8. Porthe less developed countries, the distribution of processud foods
By present many problems that do not exist in the more developed countries with
their highly developed marimting and distribution centres. HKetail food
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gistribution outside of North America, [Lurope and Australia usually has

been done through many little shops with small capital investment, limited

stock, high margins and personal selling.

85. The number of supermarkets or sal f-service stores has been growing in
several of the larger cities in Latin America. These countries have been
developing their own sources of supply, a packaging induetry, and an
integrated marketing structure. As the demand for more and better food
grows, because of the growth of a middle class with good incomes, refrigera-

tion and transportation, further growth of supermarkets can be expected.

86. Most of the wholesaling in the developing countries is performed by
small operators and is characterized by many middlemen. Often the whelo-

saler's main function is to extend credit. Some of the primary wholesalers

offer storage and transportation.

87, Often the spread between producers and consumers is wide. The large
number of middlemen and poor transportation are conducive to high cost, often
running to five or ._x times in the city markets what the producer received
for the product.

88. It is therefore imperative to study carefully the marketing and dis-
tribution fac' lities of a country along with the per cent of the popula~
tion which will be able to afford the processed product before deciding to

produce for internal consumption only.

89. When studying the a&port market, it is imperative to check carefully all
the existing regulatione covering imported food commodities. The study
must take into account the-existing quality or grade standards; standards
of identity; allowable additives, including colours; tolerances allowable

14/ Hoecker, R.W., "Supermarkets Around the World" ‘e World. U.S.
Department of Agriculture, Washington, D.C.y (1964).
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for pesticides, solvents etc.; mandatory labeling requirements; weights
and measures systems to be used; and whether special import permits are re-

quired.

G0. Food health laws differ from country to country. Since the Secord
World War, interest in "pure food" legislation has increased, especially in
the use of additives to food and food and pro~harvest and post-harvest
chemical treatments. It is therefore necessary to take into account all
regulations pertaining to the products intended for export from ecach ountry

under consideration.

91. Tastes, habits and prejudices in food differ from country to country.
Even a small country may have diverse marketing situations because of several
distinct areas with differing traditions and customs. 1. is therefore, not
enough to test only the major market in 2 country if distribution is planned
for a large area.

92. To be competitive in the field of processed food, especially with rec-
pect to export, good and consistent quality must be maintained. Quality |
standards must be established and adhered to at all times. Another company

of chainstore for which the product is being packed will usually supply the

packer with its own established specifications. If the product under consider-

ation for export is indigneous, especially in tropical climates, to the area

of production, and the population to which the product is to be exported are
unfamiliar with it, a study in depth must be made on how to build a market

and how the product may be utilized in the production of other processed foods

such as mixed fruit salads, beverages and ices. This may prove expensive.

93. An exporter must locate the importers and brokers in the foreign lands
who will handlo products of the nature intended for export. A list of ime
porters can generally be obtained through the trade association of the differ-
ent countries. Direct contact with these organizations or individuals will be
of vital importance in evaluating market potentials before a plant investment

is made.
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94. In summary, the importance of assessing the market potential for the
products of food-processing installations cannot be overemphasised. The
jnvestment in this type of study is juet as important as the investment in

the processing plant itself.

95. It is apparant from the preceding sections of this report that food pro-
duction and processing throughout the world are even now inadequate to pro-
vide sufficient food for large sections of the world's expanding population,
and that the problem is worsening, rather than improving. The development

of an extensive modern food processing industry, in conjamction with im=
proved agricultural practices and industrialisation is not only a means of
solving this crisis, but also offers s remarkable opportunity to improwe
both the physiological and economic health of the developing countries.
rotion is needed, and in order that the necessary sotion be undertaken wisely,
1% 4s recommended that certain steps be taken to assist the developing ooun=
tries to realise their maximum potential for food production.

96. A plan and organisation is needed to stimulate and organise the elabo-
ration of general and special roedpzemwatuﬁm«
regional basis. Fooi~processing development programmes are needed which
would comprise a comprehemsive integration of the efforss of food processing
experts, exhibits, confurences, ehication osntres, patemt agreements, sutual
technical assistance contracts covering all other sctivities on behalf of
food processing development in developing oountries.
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97+ A special tnsk should be to work out for every developing country a
scientifiocally balanced human diet programme for the future, based on real-
istic and economically reasonable goals which can be attained with in pre-
sent national income trends and resources.

98. An economic and a food processing study should be made to show:

(s) e necessary capital investments and know-how;
(b) The required processing equipment;

(o) The necessary changes in agrioculture;
(4) The needs in personnel, energy, water and other facilities.

99, large quantities of food and food rav material spoil, deteriorate, or
are not properly utilised in deweloping countries because of the lack of:
processing and storage facilities; kunowledge to utilise these facilities;
processing factoriss or tsensporh; and home or export markets. The vasted
products oconstitute costly surpluses which must in future have a high pri-
ordty in the food processing programmes of deweloping countries. Such pro-
gremnes should include:

(s) Surveys to determine quantities, qualities and location of
thoss surplusesy

(v) Boomomic analysis of the proposed processes;
(s) Mzed capital inwestments and other requirements;
(€) aAmalysis of the home markes or export possidilities;

(e) Necessary organisation and time schedule.

100. Special surveys, proposals and yrogremmes should be worked out to show
the necessary stepe to achieve better utilisation of food surpluses in devel-
oping countries throughs

(s) Purther processing and utilisstion of by-products

(v) Ooeoperation and specialisation;

(o) Oosoperative production of packaging material;
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(d) Standardization of sizes and qualitys
(e) Co=operative exports and home marketing;

(f) Financing research and food specialists training, etc.

sssistance on an international basis should be provided to: provide expert
consultants; evaluate the programmes outlined; sponsor the creation by
developing countries of regional export associations; and attract private
capital investments to development projects.

101. On a broader scale, each developing country or region should be sur-

veyed imaginatively to discover and evaluate untapped natural resources which
can be exploited to provide marketable foods or food ingredients through food

processing and technology.

102. One of the most intricate and very difficult problems of assisting
developing countries in developing up-to-date foodhprécaaaing industries is
the lack of high level professioaal feasibility studies and projects for the
realization of a programme of food proceseihg development.

103, The big food-processing industries in the developed countries or the
engineering companies of these countries are for the most part unwilling to
lend their outstanding experts for such a service beceuse their collected
know=how could be utilized far more profitably if. they had control of the pro=-

ducts of the future factories.

104, One way to avoid old-fashioned techniques, under-sized plante or poore
1y located food processing industries is to organize gn international food~
engineering service which would:be supervised by an appropriate international
association willing to serve the developing countries on a high level of busi-
ness fairness, supplying project feasibility programmes and feasibility stud-
ies, larger investment and investment data, technical and commercial manage-
ment assistznce in the field of food production and food exports, assistance
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in plant organization and manugement and all other cervices needed by devele

oping countries in the development of industirial foodeprocessing.

105, Such an international foodeengineerir: organization would be staf fed

to do the following:

(a) Collect experiences and research results about innovationg and
developments, utilizing these to provide the best technical
information in the field of food processing un behalf of their
clients;

(b) To organize research in special fields of the foodeprocessing
industry pertaining to indigenous raw materials, unit oper-
ations or food distribution in developing countries;

(¢) To solve special engineering problems involved in the devel-
opment of food industry of those countries; to organize
scientific meetings, sympc 3ia, training courses and similar
efforts on behalf of developing countries; and

(d) To provide feasibility studies and, if needed, "turn key"
engineering projects for specific food processing projects,

106. It should also be a function of such an international food-engineere
ing organigzation to provide standardized food process flowsheets, sources of
food processing equipment, raw materials, ingredients and quality standards.
Such an organization would train domestic workers and administrators to ene
sure successful commercial operation of the plant according to ;ood producticn
and sanitation standards,

Collection an

107, At this time, there is no good source of cbjective pre-investment data
on the food-processing industry awvailable to the developing countries. Each
country prooures pre~investment and feasibility studies as it needs them to
determine such factors as the optimum sigze of a factory, its location, specie
fications, equipment and equipment costs, product specifications, packaging
etc, Theee studies also include the prices of raw materials and finished
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products of world markets, the best processing techniques available, the need
for electrical enecgy, the need and the qualifications for manpower, projec-
tions of possible production costs, and the requirements for water, builde

inss, transport facilities etc.

108, All such data should be collected at one centre as a bvasis for feasibie
lity studies made or on the account of developing countries. Such data should
be supplied on request to other developing countries or should be issued as
regular information papers for distribution to developing countries.

109. A strong need is felt for the establishment of international standards

of food quality, packaging and label statmnts concerning the quality, ingre=
dients and oharacteristics of processed foods. A great dea] of confusion and
contradiction existe today between the requirements ana standards established
by different importing countries. Coxplexities exist even within the devel-
oped countries, where different agencies may promulgate standards to be net
by foods of various kind. Within the United States Government, for example,
food standards may be established by the Department of lealth, Education and
Welfare; the Department of Agriculture; the Departaent of the Interior
Bureau of Commercial Fisheries; the Department of Defensej the Department
of Commerce; the Treasury Department (¥ine, beer and whiskey standards)

the Federal Trade Commiseion; the Veterans' Administration; and the Generel
Service Administration. Such standards cover: oontents, ingredients, addi-
tives, weights, shapee, siges, labels, st/les, varieties, prooesses, ravM
materials and many other items.

110. A similar situation can be found in Australia. Cansda, England, the
Federal Republic of Jermany, France and Switserland as wvell as sany other
food importing ocountries. In each country, it is diffiocult to detornine what
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foods are affected and how these foods are standardized. The large number
of different standards is one of the moat important obetacles facing devel-
oping countries in thei: efforts to export to hardecurrency markets,

111, It ie diffioult for a small country to put together the essential
knowledge, understanding and experience in a well-organiged directory for
the country's food exporters. Froducers in small countries are alsc upe
able to produce foods which will comply with all these different standardc.
It is not possidle to produce food profitably in such a diversified assorte
ment.,

112, Standardisation can be promoted by cowoperating with FAO and other
affiliated agencies of the United Nations in establishing the “Codex
Alimentarius” and through the formation of an International Commission for
the Standardisation of Food for Intemational Trade. This Commiesion, as a
first step, can prepare a handbook of all the most important food standards
in the biggest export serkets for use by exporters in developing countries.

The Commtssion can, through co=operation with internationsl associations of
the food industry, establish and recommend general standards to facilitate
the production and export of processed and semi-processed foods in develop-
ing countries.

113. The importance to deweloping countries of meeting quality, packaging

and labeling requirements of imporfieg countries is illustrated by the follow-
ing 1ist which one large country published as reasons for rejection of imports
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Reasons for detention

(a)

(8)

(n)

(1)

Beverages and beverayge: insect-infested; contaminated with
0il; materials (coffee-green and roasted, Kola nuts, tea);
rodent filth; contains mold; mandatory labeling omitted;
false labeling; short-weight; 1inaccurate contents state-
ment.

Bakery, ready-to-eat cereals and macaroni products: contains
rodent and insect filth; mandatory labeling omitted;
deviates from standard of intentity.

Chocolate, sugars and related products: false labeling;
ghortweight; insect infected; rodent and bird filth;
held under insanitary conditions.

Dairy products: contain unsafe food additives; a dele-
terious substance (benzene—hexachloride); a valid import mill
permit is required; short-weight; contain animal filth.

Eggs and egg products: contains unsafe food additives (DDT,
DDD, DDE and BHC); contains a poisonous substance (salmonella
organisms).

Fish and shellfish (fresh, frogen, dried, salted and canned):
parasitic cysts, filthy -unfit for food, mandatory labeling
omitted, insect infested, another product substituted in part,
decomposed, bacteriological contamination, false labeling,
deviztes from standard of fill of container.

Flavours, spices, condiments: M0uldy;  contain rodent and in-
sect filthy insect infested; insect damaged; inaccurate
contents statement; contain a non-permitted colour inaccurate
contents statement and mandatory labeling omitted; contain stones;
contain unsafe fcod additive; Hexane, contain unsafe food
additives; Methylene, Chloride and Ethylene Dichloride, decom=
posad.

Fruit and fruit products: contain insect filthy insect infest-
ed; deviates from standard of identitys; mandatory labeling
omitted; mouldy; decomposed and contains maggots; omission

of artificial sweetner statement; false labding-identity of
product misrepresented.

Meate and meat products (gelatine): contains liquifying mioro-
organisms unfit for food, contains E. coli.
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(J) Vegetables and vegetable products: short contents; deviate
from standard of identity; insect infested; inaccurate cone
tents statemeat; mandatory labeling omitted; falce Jabeling
of contents; unsafe colour additives; contains maggots;
contains badly dented, swollen and ruptured cans.

Food marketing research

114.The identification and development of markets for processed foods is often
a different problem but is fully as important as the stages of raw matcrial
supply and the processing itself. A market must be assured and its size de-
termined before a plant is built; otherwise the entire project may better
be discarded. Plants have been built and now stand idle because the plunners
did not assure themselves of a market for the finished product. One surh
case is a series of plants designed capabl: to produce chilled meat, but
suitable distribution and storage facilities ard, above ally, a market did not
exist. Only recently, long after the plants werc ready to operate, have the
proper steps been taken to provide the necessary facilities for profitable
disposition of the high-quality finished product.

115. These steps should have been tzken at the same time the factories were
planned and the necessary research, studies and action taken so that the dis-
tribution system and market would have been prepared to receive the processe
ed food, However, this is not easy, and may take considerable time, which
is also expensive.

116. It happens sometimes that the markets in developing countries are un~
prepared for new, processed forms o foods, that the food is fully unknown
end extraneous to current eating habits, or that there me social, political,
religious or other obstacles to developing markets for a new branch of pro-
cessed food. The distribution of modern processed food, preserved by freez-
ing or pasturization and refrigeration requires a well established technical
basis of cold storage, selling facilities, and refrigerated transport.
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This sometimes requires far more investment than ic needed for establishe-
ment of the raw material production or the processing facilities themselves.
The psychological factors involved in educating populations to eat new foods
which differ from traditional diets are formidable obstacles to market-

ing processed foods, even though the new foods may have greater nutri-
tional values than those of traditional foods. Generally, processed foods
will be found to be cleaner, purer and more free from contamination because

of the stricter controls which can be exercised over large-sclae production

operations.

117. Modern marketing of foods is accomplished by the use of epecial packag-
ing malerials, labeling, advertising, domestic science courses in schools,
adult education courses for women in special institutions or schools, and by
traveling lecturers who can explain and demonstrate the advantages of the
new food products.

118. Unless a sizable market can be established, production levels in the
factory will necessarily be small. Costs of small-scale processing arc high
compared with larger operations, and consumer prices of local productiom will
not be able to compete with impoerted foods. Thus, the marketing plans must
be laid so as to assure a large enough market to consume the output of an

economically large processing plant.

119. Under some circumetances, exports of the processed foods may provide
outlets for the processed foods beyond the quantities which can be utilig-
ed by the domestic market, making possible a larger and more profitable food
industry. As the domestic market grows through a process of education and
experience, production may be increased, or a higher proportion of product-
jon 1retained for loecal use. .
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120. Another possibility is to use imported foods as a means of developing
a domestic market through the educational processes described above. is
local acceptance of the new foods grows, plans can be made for developing
the country's own food industry. When domestic producticiu is under way,
protective tariffe or import duties may be imposed to help the new domestic
products to enter the newly created market.

121. Internationally organized assistance should be available to develop-
ing countries through the services of marketing specialists, who can guide
and advise on planning and implementing of marketing programmes simultane-
ously with the planning and implementation of technological programmes,

122, Special attention should bc devoted to the establishment of regional
and bilaterial co=operation in the food processing industries, by mutual
techniocal assistance and in the interchange of results, research workers,
experienced trainees, operating personnel, marketing specialiste etc,

123, Some of the regions of the developin countries are characteriged by
growing, catching or harvesting typical food products and proce-.sing these

by primitive handwork methods to semi-processed products which are not come
petitive on world markets or are sold at prices below world market prices.,
For example the largest quantity of fish meal comes today from Chile and Peru.
The cocoa beans in West Africa acocount for 80 per cent of the world Crop.
Dates come from Iran, Lebanon and the United Arab Republic. Varieties of muts
come from Brazil, East Africa, India, Iran, and Turkey. Dry prunes come from
California and Yugoslavia. Tea comes from Ceylon, India, Indonesia and
Southern USSR, Coffee comes from Brasil, latin America and the Near East

and East Afrioca. Citrus fruits come from Argentina, Israel, Spain, Italy

and the United States. Beef meat comes from Argentina, Australia, Paraguay
and Uraguay. Most fresh grapes and wines come from Algeria, Italy, Morocco
and Spain.
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124. Growing, harvesting, and storing these products with better industrial
metnods will save large quantities of raw materials and produce high quality
products which can compete more effectively in the world markets. Before
the Second dorld War, many specialized research institutions in Belgium,
England, France, Germany and the Netherlands worked in this direction.

Most of these research centres for tropical and semi-tropical food process—

ing research are novw working in other branches of the food industry.

125. Some of these institutes have continued their work (e.g. Institute for
Cocos Beans in Ghana, Institute for Jrapes and Wine in Algeria), but with re-
duced staff and budgets. Africa's cocca bean export has a value of $US2
billion per year. An additi-nal value c¢f $US500-700 millicn could be derived
from reduced spoilage, high quality, hulk transport, better drying and in~-

duetrial fermentation and storage.

126. It would be a most valuable function for ap international organization
to sponsor or assist in the organization of new regional research institutes
or to help the existing institutes to expand their activities %o exploit the
natural food rescurces of the less developed regions of the world. Many of

the specialists in cncoa beans, coffee, tea, nuts and bananas live in Bremen,

London, Wageningen, the Fetherlands, Paris and Brussels, and their wide expe-
rience can be utilized through a well-planned international organigation.

The big food equipment producers, such as BlaweKnox Co., Food Machinery Co.y
Alfa-Laval AB, Unions Ltd., and Buhler & Co., may be willing to assist in
thies field.

127. Every area of the world has the potential for producing food materials
of one kind or another. This is as true of the countries which are relative-
1y underdeveloped as it is of those which have already achieved a high degree
of industrial and economic development. In fact, most of the less developed
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countries already produce nearly enough food for the demands of their
population, else they would not now be able to exist. It is true that many
of them purchase foods which are produced in other parts of the world, but
there is no such thing as a country which is supplied with all, or even a
major part of its food requirements by outside sources of supply. ihy, then,
are the developing nations typically unable to produce an excess of food
suitable for export which can also provide a source of revenue to improve the

over-all economic conditions of these countries?

128. The answer seems to lie in the lack of technological know-how in most
developing ccuntries. The skills required include agricultural and food
technology, production administration, distribution and transportation and
sales and export knowledge.

129, The Pood and Agricultural Organization (FAO) of the United Nations and
such agencies as the Agency for International Development (AID) of the United
States, but particularly the former, provide extensive service to developing
countries to help them improve and modernize agricultural practices so that
higher yields may be obtained from the wvariou:z sources of fcod and raw mate-
rials production within those countries. It has been noted earlier in this
report that increased yields per hectare or per acre of crops planted is not
necessarily enough, in itself, to correct deficiencies in food producticn in
the less well-developed areas of the world. It has been noted that spoilage
of food, through lack of processing, is still a major cause of failure to
produce adequate dietary regiments for large segments of the world popue
lation. Adequate processing of food in order to preserve and conserve availe
able supplies has been shown to be a vital area of development throughout the

world.
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130. A lack of underetanding of the requirements for the sucocessful develop~
ment of a food-processing industry now appears to be the outstanding obsta-
cle to improvement of the supply of food in developing countries, both for
domestic consumption and for export. The sreas in which knowledgeable
assistance is most needed include (but are not limited to) the following:
principles of sanitation) quality controlj seasonal nature of crops pro-
ductiony and steps to minimige difficulties; distribution skills and facili-
ties; market requirements and sales and creation of an integrated plan from

rav material production to the consuamer.

131, The pbysical installation of a plant t¢c perform almost any type of

food processing is relatively simple to accoaplish, and the apital invest-
ment for this purpose may not be a prohibitively high figure. There are many
competent engineering firme throughout Burcpe and the United States which

are capable of designing and constructing s.ch plants. However, the efficient
and profitable operation of such a plant requires an entirely different
approach, Most organisations which will install and design & plant are not
prepared and are not interested in providing personnel and assistance in
operating the plant or in training personnel for management, production, sales,
distribution, administrstive and marketing for a period of ome to two yeare
after the plant is started, Even before a plant is desigred, a complete
understanding should be arrived at as to the sanagement of sav saterial supply,
staffing and training of opereting personnel, and distribution and marketing
of the end product. Arrangements should be sade to emsure that knowledgeabdle
and compstent people will be available to guide the planmt through the starts
up and breaking-in period.

132, This type of planning is availsble only through individuals or organi-
zation who are thoroughly knowledgesble in the fields and in all aspects of

food production, proocessing, distridtution snd marketing. The United Nations
Industriel vevelorment Organisation can render valusble advioe and assistance
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either directly or by recommending suitable scurces for the necded information.,
This assistance should be utilized to the fullest extent.,

ecearch and information centres

133. Technological centres, research and developmen! centres or industrial
research centres,as they are variously called, have been establiched by many
developing countries to support their growing food industries. Frequently,
centres of this type may be integral parts of a larger technological centre
serving other industries as well as the food industry. It is decirable in
many oases to locate such cenires near a university or similar academic
institution so that library fecilities and specialized equipment need not be
duplicated in separate locations. Also the technical staffs of the uni-
versity and the centre can complement and stimulate each other's activities.
Greduate students of the university may also be able to perform some of

the laboratory work at the centre.

134. 4 technologiocal centre may de set up by the Government or in some cases
say be supported by industry within the country, In either case its function
should be to make its services available to as many aspects of the food
industry as possible for the betterment of the whole.,

135, Bome of the functions which may be performed by such a technological
omtre ares agricultural research and raw material improvement; product and
process development; quality control; sanitary control and assistances
technical advice (consultation); import and export quality standards and
certification; microbiology; source of technical informationy education
and training of industrisl personnely standardigatic of food processings
and development of new sources of food products.
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136. Broadly, the technological functions needed in developing countries
are those which will assist the country to maximize its use of existing
technological knowledge and expertisej to adapt this vast resevoir of infor-
mation to the epecific conditions obtaining in the developing countryj to
apply this knowledge to the development of new products which may be possible
because of the special alimatic conditions, traditions, customs and dietary
requirements of the country and to see that such information is disseminat~
ed thoroughly and efficiently to all the phases of food production which can

utilize it.
Foo ocessi tistice rends

137. Throughout the world there is available in diverse and scattered form

a wealth of information about food-processing techniques, trends, costs,
methods of solving specific problems, management gystems, new or special ejuip~
ment etc. Much of the information which would be especially valuable to de~
veloping countries might come from other developing countries, since different
countries in similar climates and similar economic situations often encounter

similar problems.

138. A valuable service could be rendered by an international organization
which might be established to gather methodically and regularly statistical
jnformation of the types mentioned above and to disseminate this information
where it will be of the greatest benmefit. The international organization
proposed here might use its collected information to answer specific inquiries
from developing countries, or the information might be organized and dis-
tributed on a monthly basis. The proposed organization should also maintain
a roster of food=-processing experis in many fields of food production whose
qualifications are known and whose services could be made available to assist
developing regions or countries in solving specific problems.
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139. 1If such an organization is to function effectively, it ic imperative
that the developing countries share their factual information, production
rates and capacities, operating coste etc. with other countries for the
benefit of all. This is sometimes difficult to accomplish, but the value of

such co-operative effort would far exceed the risk of losing some proe

prietary information.

(a) Industrialization of Raw M ; ctio

140. The importance of the quality and timing of raw material supply to the
processing plant has been pointed out earlier., 4s with any other pruduction
operation, food processing plants cannot be run efficiently and profitably
unless there is a steady flow of incoming raw materials of high and uniform
quality. Since many food raw materials are perishable, the stockpiling of
these materials is precluded. Also, many foodstuffs muat be harvested and
processed at just the right level .of maturity if optimum quality of the
processed food is to be achieved. The situation requires careful planning
and skilful scheduling.

141. PFortunately, the maturity dates of many crops can be reasonably well
controlled by scheduling planting times throughout the growing scason, so
that the resulting harvest will be uniform and will not overload the plant
some days while allowing it to stand idle on other days. Since climatic cone
ditions are rarely completely reproducible from year to ysar, complete uni-
for.ity of harvesting throughout a season cannot be assured. However, the
highly industrialized nations have achieved excellent success in such agrie
cultural scheduling, and, in fact, could not accomplish their present high
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and efficient levels of production of processed foods without such scheduling.

142. A vital task for improving the food processing industry in developing
countries involves the industrialigation of raw material produstion. Today's
modern processing facilities should be planned from the first moment in such
a way that they will not be dependent on the will of a hundred or a thousand
individunl farmers. The necessary investment of the industrial production
of ravw material should be planned from the beginning. The quality, quantity
and careful scheduling of rav material production required by large, effi-
oient processing plants cannot be satisfied by the ancient methods of agri-
oulture prectised by small individual farmers, each aoting independently

and on his own achedule.

14}, Two possible sclutions exist:

(s) Te food industry om its own imitiative ray undertake the
industrialisation of agrioultural prectiovs on large home-
genecus growing areas vithin the redius of practical deliver-
ies to the planty

(v) If the land is subdivided into small portions oimed by mmall
farmers, an appropriate orgsnisation should be established
to change the farmer's position so that he is willing to work
under the direction and leadership of the technical manage-
ment of the factory.

144, Buch "agro-industrialisation" is a worthy objective of all developing
ratione and, indved, a vorthy international goal. Integrated production,
processing, and distribution of food is especially adapted to the needs and
possibilities of the developing countries because (a) intermational banking
associations are bstter able to facilitate special investment; (b) such
integration is not a long-range project but can be realised from rev materials
production to distribution in s period of three to four years; and (c) the
quality and low priced final products obtained in this way should enable a
developing country to develop exports of their processed foods.
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145. The necessity for, and the means of accomplishing, good, protective
packaging of proceesed foods is a matter of grave concern to all develop-
ing countries. It would be of great value if an international agency eould
be established to collect, organize, and disseminate in‘ormation concerning
the packaging prodblems of developing nations; ways by which these problems
have been met in isolated inetances; and independent suggestions and inform-
ation about new, more effective, or less expensive means of packaging pro-
cessed foods.

146. Fresh foods normally require little or no packaging. In the first place,
they are in distribution for so short a time that packaging would not reduce
normal retes of spoilage, and vould be a waste of time and money.

147. Processed foods, however, are usually oapable of prolonged storage, but
must be protected during storage from various forme of contamination, such
as bacteria, mcisture, air, sunlighit etc., depending on the type of food,
Packaging not only supplies such protection, but also provides an oppor-
tunity to describe the contents, give directions for use, establish brand
names and quality, and generally promotes the narketing of the product.,

148. In many different branches of the food industry, the cost of packaging
1s a very substantial part of the entire production costs in terms of ine
vestaent in equipment and inventory of packaging saterials and in tems of
sanpower and processing costs. The value of the package is sometimes as
high as that of the contents, particularly if the packaging materials must
be imported. Cans, for instance, may cost nearly as much as the low=cost
fruite or vegetables which they may contain, and this may tend to make the
finished product prohiditively expensive for domestic markets.
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149. The developing countries must be assicted to take advantage of every
possible economy in obtaining packaging materials and production facilities
which will provide adequate protection to the food at lowest cost. As with
tood processing itself, mass production leads to lower costs; the larger
the nced for packaging materials, therefore, the better the opportunity to

reduce these costs,.
(c) International standardigation of process equipment

150, A worthy objective fcr the developing nations would be the establish-
nent of an international commission with the objective of standardizing

equipment of intereet to the developing nations.

151. Such standardization would not include specific designs, which would
tend to stifle healthy economic competition batween equipment manufacturers,
but rather, would establish specifications for flow sheets, unit operations,

performance, capacities, materials of construction etc.

£2, In addition to setting standards for equipment, the commission should
approve standards for up-to-date food processes, recommending them for use
for a certain period of time in developing countries as the most convenient,
cheapest pracesses available at the present time. Also included should be
the standardization and control of instrumentation, sanitation cquipment,
modern flow-sheets for main and by-products, buildings, storage facilities,
refrigeration equipment, cold storage and regimes.

153. A final goal should be to develop international agreements through the
creation of an International Association of Food Equipment Producers which
would adhere to the established standards ans whosc members would exclusively
offer standardized equipment to developing countries.
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154. A successful standardization programme would of fer the Followangs
advantages:
(a) Minimal mistakeo 1n the cheice of 1 wWesheeto
(b) No undersized factories unuble ts compets in intornational
merkets;
(¢) Standardized productivity und standurdized quality of fuadl
products
(d) Cheaper equipment, spare parts and other requirements;
(e) Shorter deliveries and lower i.stallation couti;
(f) Easier training of personnel;
(g) Lower cost of standurdized packaging equipmont nd materinl;
(h) More confidence in foreign markets;
(1) Generally lower investment capital needed; and
(J) A better basis for evaluation of equipment quotations.

155. The stardardization programme should also have another target. Many

food processing lines are suitable for one or two products only 5o that the

processing line is restricted to part-time operaticon and is not adaptableto

diverse market opportunities. The goal of stardardization should be to pro=

vide facilities for multi-purpose operations Cefet

(a)
(b)
()
()

(e)
(f)

Canning lines which can process fruits, vegetables, meats,
milk etc. H

Chilling and freeging units which can procese breud, meat,
fish, milk etc.;

Juice-producing lines for fruit, vegetables, soft drinks,
berries, grapes etc.;

Oil-seed processing plants for cotton seeds, palm kernels, soya,
sunflower etc.j

Sugar-processing plants for cane and beet sugar;
Drying equipment for fruits, vegetables, cocoa beans, rocts etc,

It will take much time and money to achieve such standardization, but

the advantages would be great enough to Justify the effort and cost.
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(d) International standardization of bids and offers

156. In close co=operation with UNCTAD and other international trade orga-
nizatione the task »f the United Nations should be to try to promote inter-
national standardization of bids and offers for food processing equipment,

for eomplete focd=procescing lines and for complete "turn-key" factories.

197. One of the more intricate prcblems in attempting to evaluate offers
on the spot in developing countries results from the fact that until now the

producers of food eyuipment have not tried to standardize bids and offers.

15%. Bids and offers, together with pertinent specifications are so different
in content and in form that a selection or evaluation of parallel offecio has
become an insurmountable problem. This is true in spite of the fact that
different bids are usually based on the same unique feasibility study.

159. A great help to developing countries would be a ¢clear standardization
of different types of contracts, e.g.: contracts for "turn-key" factoriess
contracts for delivering complete equipment, buildings and "set-up"; or
contracts including the training of perscnnel to establish permanent techni-
cal management. Contract standardization woculd also benefit developing
countries by protecting them from mistakes or deliberate attempts to mis=~
lead or defraud.

IV.

SVELOPMENT OF Sn.LECT% BiANCHES g%n
TECHNOLOGIES O THi FUOD PROCESSING INIUSTRY
160. All phases of food processing are of vital importance to developing
countries, either as a means of providing better mutritior of their own in-

habitants, or as a source of net' income in world trade. Certain branches are
of more importance than others in the context of this paper because of their
value as a part of an over-all development programme and because of their
adaptability to the economic situations which are typical in developing
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countries. The following discussion is limited to a few of the most im-

portant issues in terms of processed food production.

(a) The canning industry

161. Canning makes its contribution to the preservation and conservation
of food by completely sterilizing the food so that no further microbiologi-
cal or enzymatic activity remains and by then holding the food in impervious
containers to prevent entry of micro-organisms, oxygen, other contaminants,
or loss of moieture, flavour etc. When good commercial sterility is achiev-
ed, canned products can be stored for as much as a year with little or no
loss in quality and for much longer in most cases, although some flavour
characteristics may deteriorate somewhat. Ordinarily, mutritional values
are retained for long periods of storage.

162. The iinportance of camning to the developing countries derives from the
wide applicability of this method of preservation to virtually all types of
consumer foods: its comparatively low cost; the fact that efficient processe
es have already been developed for nearly every suitable food; the availa=-
bility of well designed and fairly inexpensive equipment; and last but not
least, the wide acceptance of canned foods in all world markets.

163. A disadvantage of canned foods is the cost of the can (or glase jar)
itself. Thus, for cheaper foods, the containe® mmy cost as much or nearly
as much a8 the contents so that foods in such containers cannot be afforded
by poorer segments of the population. However, large scale production will
reduce the costs of foods and of containers, at least partially offsetting
this disadvantage. Where real dietary deficiencies exist, and where valuable
foods are wasted through spoilage, temporary subsidies to support the canning
inlustry may well be justified as an important factor in economic growth.

'/.'l




1L/CUNF.1/26

English

Page 50

164. Because canneries usually deal with perishable foods, they should
generally be located in production areas, providing income to agricultural

or other food-producing workers and employment to factory wcrkers in rural
areas and helping to retard excessively rapid urbanization in the developing

countries.
165. Canneries tend to be labour-intensive and for the most part employ

semi~-skilled labour which can be trained on-the-job. Competent management
and some technical ekill are, of course, required.

166. The products of the canning industry are relatively easy to ship,
store and distribute. As they require very little in the way of special
handling since the strength of the cans protects the coatents, they can be
distributed successfully by comparatively primitive transport systems,

(v)

167. Dehydration, like canning, is basically a means of preserving foods
which would otherwise decay and become useless as food for man. Once consider-
ed one of the poorest forms of food preservation, dehydration has now become
sophisticated to the point where products of excellent quality, appearance

and flavour can be produced from many types of food. As the sophistication

of the process has increased, so has the cost of the equipment necessary to
carry out the drying. In modern drying practices, except for freege drying,
the cost per pound of water removed from food products can generally be kept
below $US0,05. Freege-drying has not yet reached the efficiency necessary to
achieve such low drying costs, although this is theoretically possible.

Typical freeze~drying costs are currently likely to run between $0.12 and $0.25
per pound of water removed.

168, Llike canning, dehydration is applicable to a wide variety of foods, alhoagch
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world markets with a few exceptions such as tea, coffee, dates, desiccatecd
coconut, cacac etc. In addition to these and other traditional foods, dried
skim milk has recently become one of the valuable items of commerce and has
a good market in developed as well as developing countries. The same is
true of brewed "instant" coffee and tea, which, like milk, are dried by
highly sophisticated processes.

169, The vaiue of dehydration processing to developing countries is princi-
pally that of conservation of indigenous foods, although opportunities for
the use of superior processes to provide exports should not be overlooked.
Superior quality and market value which might be imparted to tea, coffee,
beans, cacao beans etc. by modern drying techriology are examples of such
potential opportunities,

(c) Rrotein productiop
170, There can be no doubt about the gravity of the need for significant
increases in the protein of the diet of developing countries., No knowledge-
able authority disagrees. Two simple statements are cufficient to present
the basic facts,
(a) Man requires about 54 grams of protein daily
to retain a healtkLy nutritional conditon;

(b) Less than 15 grams/day of protein is coneidered

to be in the danger zone, and about sixty per cent

of the world's human population is said to be in

this category.
17V, It is further noted that the more serious conditions of protein
malmtrition are concentrated mostly in the developing world, the tropics
and subtropior,. Much of the cause of social unrest, slow economic develop~
ment, admini strative malfunctioning, and other problems of the developing

world may Zie in protein malnutrition.
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172. Protein production for human consumption from vegetable sources cannot be
realized without large profitable industrial facilities. The new non-convention-
al resources of protein for human consumption are products of highly mechanigzed,
automatized units,

173. [leveloping countries can increase the protein level in domestic diets by:

(a) Growing and processing protein-rich crops (such as soya)
into products which can be introduced directly into the
human diet;

(b) Raising protein yields through the use of nitrogen-rich
fertilizers;

(¢) Producing animal protein through fish meal production
and animal husbandry; and

(d) Special fermentation ~of hydrocarbons and carbokydrates.

174. The successful revolution in agricultural production of animal protein
foods in the United States is closely connected with the successful ocropping of
soya (introduced only in the last thirty years), alfalfa and other protein rich
plants, and processing them without the loss of proteins. In developed count-
ries there is a steady milk and meat production, based on grasing. This is

not the correct choice for developing countries, however, because the climate
is generally too arid so that pastures dry up in the swmertime, and because of
the inefficient use of land, The production of concentrates and animal feeds
is a better method for producing cheaper proteins. ' The potential sources of
vegetable protein should be determined and a programme for processing such raw
materials should be established for all protein-deficient developing countries.

175. None of the developing countries can afford to rely on mass production
of protein or protein-enriched staple foods from imported raw material. The
raw material for production of protein concentrates or protein-rich foods cught
to be based on domestic oil-bearing seeds, legumes, fish catches, the products
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of animal husbandry etc. The production technique must be equivalent in effi-
ciency, size, quality, production and depreciation costs to the highesl level
achieved in the developed countries,

176. All animal-deiived foods (except fats) are rich sources of high quality
protein and this includes not only the flesh but also the oryans of healthy
animals. The term "animal-derived" also includes fish, eggs and dairy products.
Developing countries which have the potential for producing ample quantities of
these proteins are in an enviable position.

177. In countries where arsble land is scarce » Methods more efficient than
animal husbanary should be found for producing the necessary protein. The
preferred method is the use of land to grow protein-rich crops which can be
quickly processed into protein concentrates for direct human consumption. In
this way only will full use be made of the protein-producing capacity of the
country. The inefficiencies of domestic animals as converters cf vegetable~
protein sources for human use is shown by the following jelds of edible animal
protein as a percentage of vegetable protein consumed by the animal:

Cow 23
Pig 12
Beet 10

A desirable method for inereasing (including milk) the use of vegetable-
protein concentrates is for these products, which have little taste of their
own, to be added in quantities of perhaps 5-20 per cent directly to the tradi-
tional diets of the population. In many instances, these additions of nutri-
tionally valuable protein would have little or no offect on the taste, appear-
ance or texture of familiar foods, while contributing greatly to the health of
the consumer. Typical uses as additions to rice and other grains, baked goods,
sauces and starchy foods prepared from roots and tubers,
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178, Complete, efficient, commercial processes have been developed for produc-
ing protein-rich meals and flours frcm oil-seeds, such as peanuts and soya beans.
This type of process, if established in developing countries which have a capa-
bility for growing protein-rich crops, could be valuable both for correcting
protein deficiencies in the diet and for providing important commercial items
for export. Even the production by the developing countries of protein-rich
meals for animal feeding, though less efficient than direct human feeding, can
have importance by increasing the quentity and quality of animal protein availe
atie for domestic diet or for export.

179. A tentative proposal to solve the problems involved in the transfer of
"know-how" of protein mass production to the welfare of the hungry world is to
establish under United Nations sponsorship, an international pool of technical
and economic "know~how", whose international members would agree voluntarily
that all patents, "know-how" and experience in protein production would be
collected freely or bought under optimal conditions by the technical staff of
the pool and released to developing countries,

(d)

180, Modern processing of carbohydrate is important to almost all of the devel-
oping countries because such foods are the most important and the cheapest sources
of energy in the home diet., The present processing technique for such raw mate-
rials as, for instance, rice, millet, Guinea corn, arrowroot, tapioca, sweet
potato, cassava, yam etc. is mostly a family business in tropical countries.

The grains and roots are ground or extracted by very tiresoms handwork a few
hours before consumption by the family. If not consumed progptly, they will
spoil,
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181. There are many problems linked to the industrialization of processing cof
this important food in developing countries. Apart from the non-existence of
an industrial technique, one of the most intricate problems 45 the collection
of the surpluses of hundreds of thousands of farmers » and the transport to an
industrial plant with an up-to-date production capacity of about 2050 thou-
snad tons a year. The other very difficult problem is to introduce the new
stabilized products to the customer whose traditional diet will be changed -
thereby.

182, Efforts have been made to accomplish the industrialization of carbo-
hydrate food processing with the help of demonstration plents, Such attempts
should be assisted by international help, especially if a weil engineered and
economically and technically well backed project has been submitted by the
requesting government and the main problems of raw materials s processing tech-
niques and markets - have been successfully solved, It is to be expected that
such an integrated, agro-industrial plant would have difficulties in the first
years, especially with respect to the development of home markets and the
realization of exports if possible.

183, The fact that a staple carbohydrate food is more or less competitive in
price with imports of other similar carbohydrate staple foods, and that staple
food is always at a high level of production in agriculture and of mass con-
sumption by the populace is & good basis for sound and relatively fast indus-
trialization,

184, It is worthwhile to emphasize that some milling and extracting techniques
already developed for staple food in highly developed countries, (e.g. starch
and flour from wheat, corn, potato and other sources) is applicable with few
changes to the rew materials which dominate as siaple foods in tropical and sube
tropical countries. Generally, the problem of the selection of the appropriate
sige of the plant in this case depends mostly on special requirements ard
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situations pertaining to the particular countries or location. As a general
rule, such a plant should not be under-sized, but on the other hand, the
criteria of minimum capacity in developed countries are not always appropriate

for the developing countries,

(e) Brocessing fate and oils

185, The processing of fat and oil-bearing materials is of tremendous import-
ance to sub-tropical and tropical countries because of their climate which
provides the best conditions for growing rich vegetable-oil-bearing crops.

The processing of palm kernels, cocoa beans, ground nuts, sesame and castor
seeds and many other oil-bearing materials is a large source of additional
export value to developing countries, a basis for more intensive domestic
p.ocessing and a source of protein-rich material (the press cake) for modern
fesd-stuff production. To assist the development of this important part of
food processing industyy is a worthy task,

186, While a surplus of native oil-bearing materials exists in many tropical
developing countries, there is at the same time a deficiency in fat for human
diet and protein-rich feed material. Many quantities of oil seeds, nuts and
oil-beering materials are exported by developing countries to Europe and the
United States and later re-imported into the developing countries as refined
oil and livestock feed. It will be useful to develop an all round, standard-
ised unit process for the extraction of vegetable oil from most of the oil-
bearing tropical materials, leaving only a small percentage of fat in the cakes,
Standardizing will make cheaper equipment available; the protein-rich cakes
will remain for use by the developing country; and transport costs for the ex-
ported oil will be lower because it can be stored and shipped as liquid oil,
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(f) Produc :ion of vitamins, enzymes and extracts of spjces

187. Virtually all of the world's supplies of spices arl seasoninge ori-
ginate in developing countrics where soil and climate conditions favour the
gxowth of the vegetation producing these highly valued items of commerce., Few,
if any, of the developed countries have suitable climates to permit crmpetition
in this field of produciion. The tropical or semi-tropical climates of many
developing ccuntries are also suitable for the production of important vita-
mins, ensymes and flavouring agents such as "essential" oils,

188, A vast field of food processing ocould tc promoted in many developing
countries to separate, extract, refine and purify the highly valued concentrates
of vitamins, ensymes and spice extracts which can easily be distributed all
over the world. For instance, different drugs, tenderizers, flavouring agents
and oomporents, bio—catalysts, aroma enhancers and other high-priced materials
Seeded in the final operations of the textile, leather, food and pharmaceuti-
cal industries could be produced.

189. In regions where the necessary rav materials are not now being grown,
these could de pianted and a profitable industry developed to procese the agri-
oul tural products into commsroially important exports.

(¢, Besdwmade and convenisnce foods
190. “Ocuvenience foods™ as used in this paper may be d-fined as semi-prepared
prooesssed fuods which requre little preparation time, only simple equipment,
and 1ittle or o knowledge of cosplex, time-consuming recipes. Most of the
wrk of preparing the food for eating has been "buil t=in" by the processor, who
oan perfore this pre-preparstion much more efficiently on a large scale than

thousands of consumers oan do on a small, one=farily scale, The large-scale
processor will have less waste and spoilage, vill cause less deterioration of
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natural nutritional value of the food, and will produce a more sanitary, stable

product than home preparation, on the average.
191 The development of readymade foods production makes possible:

(a) An up-to-date housing programme (requiring a small kitchen only);
(v) An easy change in human diet habits;
(¢) A higher sanitation and nutrition lovel;

(d) Catering service to schools and to large industrial enterprises;
or

(e) Catering service to military forces.

Such production can expedite economic development tarough importent savings in
human work, investment and rew materials.

192. It seems at first glance that such a proposal for industrial production
of readymade and convenient foods may not be appropriate for a relatively poor
developing country because such production was jntroduced to the already develop=-
ing countries only in recent years, However, convenience foods have now become
the fastest growing branch of the food=-processing industry in those countries.
In cur view, it woulu be worthwhile to undertake a study in order to fgure

out the expenses, the time needed, the auxiliary services to be organized, amd
the level of culture to be reached for a country to overcome its low die® .tan-
dards via the traditiomal trend of development. This should be compared with
the investment and time which would be necessary to establish the production
of readymade foods and to organize asarkets following the pattern of developed
countries. The production of readymade foods would have vide impact on the
whole development of food service in schools, hospitals, institutions, armed
forces and big industrial enterprises,
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(h) Baby-foods

193. The processing of baby and infant foods is a necessary development tak-
ing place in developing countries with the help of United Nations agencies
(UNICEF, UNE3CO, FAO and WHO). The damaging effects of infants and child mal-
nutrition on the future well-being of nations where such conditions cccur is
well recognized by nutritional authorities., When infants and young chiluren
are converted from breast feeding to the deficient diets of their parents,
irreparable harm is done. This could be aveided by establishing a well-planned
baby-food industry in developing countries,

194, An international organization should be selected or assigned to co-
operate directly with the United Nation agencies along the following lines:

(a) Organize meetings with process equipment r-oducers in the United
States and Burope to develop a single processing line suitable
for meat, fruits and vegetables and another processing line
suitable for dry milk, pastries and baby-food products derived

from grain;

(b) Organise on a regional basis teams of technologists, autrition-
ists and specialists for childrens' diseases, to develop new baby-
food formulae for e ach region, utilising home-growr. fruits,
vegetables and grains,

() Evaluate every baby-food progremme financed by United Nations
agencies by controlling the technical and the sanitation
standards of equipment;

(d) Directing a special work progremms to the field of milk
processing for baby-foods, because of the high standards needed
for this product. Al present, many new and interesting techni-
ques are being developed. Today it is posaible for instance,
to separste bacteria by cenmtrifugal force. This is a develop-
ment which can be applied su'cessfully in developing countries
where highly infected rew milkx is processed, becruse the new
oquipment is chesper and & sanitary as other more augpensive
oquipment )
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(e) Determining international standards enriching additives for baby
and infant foods. International standards do not exist at
present and national standards vary considerably and are often
influenced by agressive vitamin producers;

(f) Developing research projects to offset the general lack of
experience in this new and quickly expanding field of baby=-
food processing. A special effort should be made to find a
packaging material cheaper than glass jars and tin cans. The
best way to fulfil all these needs would be to create a
world research centre for baby-food processing.

(1)

195. In developing countries, water should be used and re-used on a multiple
scale. In developing countries we have almost everywhere, at these low levels
of water consumption, a water deficit which is the main obstacle to a higher
standard of life. Water purification schemes and water-saving technology, in
addition to long renge projects of new water sources and water desalination,
should be included in efforts to assist developing countries.

196. In a report published by the linited Nations (ST/ECA/82/NY 1964), it is
shown that many of the developing countries face an acute water shortage, that
the majority of the population drink brackish water, and that there are costly
losses of livestock as a result of water scarcity. "In general, in the areas
surveyed, water shortage is Lhe principal limiting factor to economic develop-
ment”,

197. New sourcos of water can only be found by expensive investment in ground
water development, dmm construction or stream flow regulation, but large
expenditures are not availabls in developing areas. The present supply must
therefore be better utilised by decreasing waste or by re-using and purifying
effluent. water by chemical, biological and mechanical treatment.
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198. Water processing for these countries becomes as important as new
water sources and an organization should be designated to deal with this import-
ant problem. In the United Nations Department of Economic and Social Affairs,
the Rescurces and Transport Division, jpter alia, published the aforemention-
ed report, but their task is not to develop & water treating industry in
developing countries, For every developing country, a programme for develop-
ing water resources and water processing facilities should be worked out in
close co~operation with the respective Govorrments and with the help of experien~
ced societies specializing in water technology. Such progreames should include:

(a) Surveys of the general, regionsl and aerisl situation in
water housekeeping;

(b) Necessary investments for new water from conventional
sources;

(c) A study of possible new resources through wider investssnts
(imports, canals, melioration schemes or desalination);

(d) A concrete proposal for the near fu.ure for investmsnts in
re-using water by industrial treatment; and

(¢) Proposals to establish a centre for gensral research in water
technology and housekeeping.









