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SOME ESSENTIAL REQUIBITES FOR

INDUSTRIAL DEVELOPMENT OF RENEWABLE NATURAL RESQURCES

Role of Agricultural Requisites

1. The need to raise the present very low produstivity of agrioultura’ln the
developing countries is too well known to call for elaboration. It is vital to
increase food supplies, io provide more agricultural raw materials for local industry,
t0 expand exports, and, as a result of these various operations, to raise the level of
living and provide a greater volume of more remunerative employment. The proceas by
whioh the existing low technology can be transformed $o an advanced one is complex,
sinoe it calls not only for very oonsiderable material resourced, but alec for far
wider diffusion of technioal and managerial skills than is at present available in the
developing regions., These akills aoquire special significance given the
interdepondence of the factors working for greater produotivity.

2. Some of these factors may be defined as institutional, since they presuppose
the alteration of existing sccico-economic practices such as share cropping, or the
setting up of new or more effiolent organizations for, say, the supply of credit.
Others fall under the heading of infrastiruoture - rcads, irrigation canale and flood
control. However, a vitally important third group consistis of material imputs whioch
are often but not always, the fruit of researoh and of a highly indusirial technology.
This group consists in the main of implements and maohines (inoluding transport),
fertilizers, pestioides, seed supplies, animal fodder and feeding stuffs and animal
health requisites. A related group of imputs are applied at the pre-prooceasing,
processing and marketing stages. The present paper sets out to analyse only the sain
aapects of the problems arjsing in this connection. A4 seleoted list of FAO papers
dealing with a number of requisites for industrial development of renewable natural
resources is attached in the appendix to this paper.

Tools, Implements and Machines

3. At the presznt stage of technology, agrioculture in many of the developing
countries relies mainly on hand-operated or animal-drawn implements. 1I%t is probadle
that, despite the theoretical availability of power-driven machines, agriculture in
these areas will ocontinue for a considerable time to rely on such equipment. It is
therefore important to devote the greatest attention to the improvement of, for
example, manual implements and of animal-drawn plougha and carta, as well as to

simple machinery for grading, milling,extracting, and other forms of initial processing.

4o It is perhaps worth mentioning that India and Japan have both carried out
research in this fleld, and striking resuli{s have been obtained by FAO experts in
tast Pakietan in conneotion with the introduction of the Japanese plough for rice
farming Thie implement has reduced the time needed for tillage to a very great
extent and has enabled the farmer to work much faster at a critical point in the
season whon labour is short, and thereby to obtain & second rice crop.

Se The production of less sophisticated tools and machines used in agricultural,
forestry and fishing industries has reocoived little seriocus oonsideration,
particularly by small scale industries. The produotion of tools, implements and
simple machines for use in agrioulture and forestiry is partioularly well adapted to

1) Agriculture here includes animel husbandry, fisheries and forestry.



emall scale induetry, or to handicraft establishments. Even though small industries
oonstitute a distinot sector with problems and charasteristics of their owm, their )
promotion and development should always be treated as a part ot the overall induatrial
development program. These simple requisites cover a wide range. They are produced

Wy enterprises ranging from small blaocksmitk and carpentry shops to large asgenbly
plants and faotories employing vast numbers of workers and heavy plant. folleotively,
the industry is loosely termed the Agricultural Engine:ring Industiry, but the complexity
and wide application of sertain producta and components, suoh as power units, pumps,
etc., mean that there is no longer a clear-cut dividing line separating Ag:ioultural'
Engineering from Jeneral Engineering.

6 Thaere are few developing countries in which there are not already workers in
metals and wood who are engaged in traditional orafts, and who oould, with little
encouragement or additionsl faclilities, produce hand tools, animal drawn sguipment,
transport vehiocles, and simple machines for use in agrioulture and forestry., The
blacksmithe, tinsmiths, ocartwrights, goneral metal workers and carpenters already
established in both urbar and rural areasd repressent & vast potential production
oapacity which oould supply many of the rural producers'needs. Not only manufacturing
of equipment should be considered when thinking of these workers, but also the
poesibility that their emall rural enterprises may be sipulianeouely developed aa
servicing unita for the equipment used on looal farme and forests. For instanoe,
blasksmiths already sngagsed in the manufacture of implemsnis and houshold goods oan
be trained to repair farm implements and hand ¢oole. 48 a next step some of them
can be trained to become capable of imatalling and repairing irrigation pumpse and to
branch out into new fields of activity as the new types of sritisan and crafisman
needed in an industyrialising economy.

T.- The next step in technological progress is from thie type of equipment to

simple power mechanization. Meohanisation is often regarded as differing frow other
imputs such as fexrtilizers, since its most obvious effeot is to reduce the number of
workers, or more exactly, the number of man-hours needed to obtain the same output
from a heotare of land, whereas the effect of fertiligzexr is to raise the yield per
hectare, while, by and large, leaving the manpower unohanged. Power mechanigation
improperly planned and introduced, may, in fact, render a part of the existing labour
force surplus and therefore ooculd give riae to acute problems in countries with
intenee population pressure. I+ is a fallacy, however, to imagine thai mechanization,
in combination with other improvemente, cannct in many cases result in the maintenance
of the existing level of employment or even in an inorease in the number of workers
through, for example, the divarsificetionof crops and the introduction of rotations
and double or triple cropping. .

8. Since developing countries usually have a plentiful aupply of farm labour, it
is often argued that power mechanization is undesirable, This argument is open to
considerable reservations. For one thing, maohines often replace animals rather than
men, and hence do not throw manpower out of work. On the contrary, the draft animals
no longer have to.be supplied with food and the land thus freed can be used to supply
erops for human consumption or meat ard dairy produots as a result of the awiteh from
draft cattle to beef or dairy livestock. However, it is unlikely that power
meohanization will quiokly produce striking results in this respect in developing
ocountries, because it will often be preceded by a switoh from mancpower to animal
power, vhich will Ve more within the reach of the average small farmer.

9. There are, however, many other casesin whioh the sdoption of power meshaniza
tion is indicated. Thus, in large—scale plantation or cooperative type production
schemes, the use of power driven squipment is essential if extensive field operations
are to be carried out eocnomically. 8Similarly, power squipment has proved
indispensable for opening uy new lands in suck couniries as Brazil and in fairly
empty areas of densely populated countries, e.g. northern Japan. MNechanization, too,
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is the only way of developing land where the tsetse fly or other pesis rule out the
use of animals, where semi-arid or other marginal land can give orops only in certain
years and if oultivated at speocific times in the season and where, as is sometimes the
cese in developing ocountries,there is a looal shortage of labour.

More generally power meohanisation in its early stages, whioh usually oonsiste
in the use of tractors and allied equipment, can often inorease yields by improving
and spseding up tillage and allowing seeding to be oarried out at the optimum time.,

10, In the African oocuntries, as s whole, there is a general trend towards
incrgasing use of meohanical power units and power operated equipment. The increase
1 moet marked in land olearance and development of new farming and forest lands, and
in roleted work such as the conetrustion of roade and irrigation and flood comtrol
structives, and in large scale soil and water conservation schemes. In some countries
therg i3 : also a marked inorease in the use of mechanical power units for pumping
wvato¥;-pnd in the preparation of land for oropping, and in ocultural and harvesiing

operafiongs -

"Mséhanisation of afforestation processes is a faotor that although requiring
heavy additional expenditure, has contributed signifioantly in raising timber yields
from plantations of man made forests in Bastern and Southern Africa. The use of heavy
duty tractors ferland clearance, stump ripping and ¢leaning and deep ploughing and
of lighter equipment for oultivation are all receiving wider attention. Development
of such techniques has led to high yields on land, for example, in Zambia formerlg
regarded as having a low forest potentialy Similar observations can be made Iror
many countries in other parts of the world.
1to Kost developing countries do not yet possess the necessary means to start
nenufasture of tractors and power driven equipment. However, it may sometimes be
possible to make a start on the simpler types of maochines whioh are put into production
aftar experiments have proved thelr sultahility for looal conditiona. If the demand is
high enough, and conditions are appropriate for the development of such a manufacturing
indusizy.the flirst stage oculd well be the setting up of an assembly line to build up
complete iractors and nachines from imported parts and oomponents. A4s the next step,
these paxrtis and components may be produced looally and fed into the assembly line.

This method of establishment has the great advantage that there is stimulation of
small per{ and component manufaoturing enterprises,that there is not a sudden demand
for great capital investment in machine tosls and plant, andthat there is not a
concentration of industry in only one area. - ' '

12. However, even when resasonably priced machines are available, the problems still
remain of enabling the farmers to buy, use and maintain them. Often they will need
credit facilities. More often still, the farms are too small to oarry overhead costs
{including the servicing of capital) of even a emall tractor. It may therefore be
nadessary to devise arrangements for the multi-farm and joint uee of tractors and

machines. :

Maintenance services are msential if mechanization is to succeed. The working
life of, for example, a traotor, is often redused Ly half or more through rough
handling and lack of oars. A conoentrated drive hy extension workers and the personnel
of firms manufeoturing and selling the machines is needed if farmers are to be educated
to make tha best use of them, ' ' ' _

Mechsnigation btecomes wuch oasier tiefurther it progresses. It has proved
undesirable to launoh new techniques of this kind in a country where the source of
power in farming is almoet overwhelmingly human or animal, unless there has been most
careful preparation and oaloulation of potential eoonomio benefit.



Fertilizers

13, Fertilizers represent an agricultural requisite which has substantial and

immediate prospects of increasing azricultural productivity., Fertilizer consumpticn

in African countries for instance is very lew. In 1962/63 it was only 833,000 tons
lant nutrients — 405,000 tons of nitrogen (N), 314,000 tons of phosphorus rentoxide

?PE 05} and 114,000 tons of potash (K20). This Quantity represents a 41 percent

increase over consumption in the year 1957/58, but is only 3 percent of the total

world consumption in 1962/63, and the average application at 3 kilograms per arable

hectare is the lowest of any region in the world. The United Arab Republic accounted

for the larger rise in the continent's consumption (manufactured in the form of 14
apmomium nitrate)%* between 1957/58 and 1962/63.

14, It is clear that the required increasse in crop produciion in many countries
cannot be achieved without a great expansion in the use of fertilizers. Available
information often indicates a widespread nutrient deficiency of soils, and
general opourrence of response to fertilisers through the world shows deficiencies
of one or more of the three primsry plant notrients - nitrogen, phosphorus and .
potessium. Deflioiencies of secondary mutrients also occur, but less gemerally It

is important, however, tc bear in mind certain very pertinent cbservations made

in the State of Food and Agrioulture 1963 (p.159) : " Some knowledge on the part of
farmers of the metheds of using fertiliszers and their effects ie, of course, a
rrecondition for uweing fertilizers. However, kmowledge by itself is not encugh.
Cortain egonomio and social faotors are also important".

These include : the price relationship between fertilisers and the crope to
which they are applied, together with the market ocutlook for
these crops, whioch largely determine the profitability and
ingentive for using fertilizersj
the level of incomes of farmers and the availability and cost
of oredit; these largely determine whether farmers can afford
the initial outlay for fertilizers;
conditions of land tenure, vhioh if unfavourable may greatly
reduce the incentives to use fertilizers; .
adequate distribvution <Lasilities $o ensure that supplies of
fertiligers are available to farmers at the right moment.

15, Their relative importance will naturally vary with the oiroumstances of the
rartisular country, and they are to aoonsiderable extent interdependent. It is
vorth emphaslizing, hovever, that each of them oan be influenced Yy government acotion
if the polioy of the oountry is to etimulate the use of fertilizers as a means of
increasing esgricultural produotion. Yet ancther faotor whioh may influence the
consumption of fertilisers is the relation hetween land and peopulation, for
cultivation naturally becomes mors intensive when land ie scarce. In short there
is no generally valid formula for the applioation of fertilizer. Different amounts
and combinations are required for different types of land, orop and climate,

In particular, sound instruotion and farm magagement practices, and good seed cam,
in conjuntion with judicious use of fortilizer lead to a sharp increase in yields.

16. The question of a domestic fertiliser indusiry will arise in a growing number
of countries, especially where petrcleum has been discovered. The fertilizer industry
generally represents the first major ohemioal enterprise in a developing country,
partioularly when long term planning oommences. Indeed, plants are already in
operation in, e.g. Algeria, Kenva, Morooco, Tunisia, UAR, Zambia and others are undey
construction. Most of the present production i concentrated in UAR and Morocao,

# Source 3 FEHTILIZERS 1 Am annual review of world production, consumption and
trade, 1963, FAO, Rome,.



17. As obsexved in the State of Food and joulture 1963 (pp.171-172), " The
decigions %o start manufaciure {of fertilizers) may be based on a desire to save
foreign exchange; it may be due to political reasons; or it may be due to availability

of rawy materiala.”

18, These factors operate in a variety of ways. The lower limit of plant size for
economically producing fertilizer nitrogen, for example, is put at around 30,000 tons
of nutrient per year. Omly a fow of the newly developing countries are now actually
using that much. But this figure may be much lower if there are ample local supplies
of cheap Taw materials or energy. Antioipated development in other fieldsagain may
need toc be considered., A rapidly expanding steel industry may make coke—oven gas or
besic slag availables the discovery of petrocleum or natural gas or the establishment
of a lerge refinery may make raw materials available, These may also he decigive
factors in indicating which type of plant can be moat economically built and what it
shall produce. Here again a long-term view has to be taken. For example, it ia

now apparent that for many yeamsthere has been undue emphasis on fortilizer nitrogen
in a2 number of countries. If a balanoed program is to be evolved, either plants for
phosphorus and potash production must be set up, or the materials must be bought

sbroad. , -

19, 4 key question in making the decieion whether or not to manufacture fertilizers
is the cost of production and in turn,y the cost to the farmer who is going to use the
fertilizer. If the cost of production is such that the farmer cannot afford to buy
it, o if the local demand is so limited that the home-manufactured fertilizer cannot
ba sbsorbed hy the home market, excess production will have to be sold on a highly
competitive worldmarket. A developing country might therefore under certain
conditions be well advised to import its fertilizer until a substantisl demand has
developed, unless the foreign exchange situation is such that importing is ocut of the

question. :

20. Also in considering the economic development of the ccuntry as a whole it must
be appreciated that, once a factory is built, it provides very little in the wgyof
employment, becauge fertilizer manufacture is not labor-intensive. Cost as well as
other factors must be oonsidered at a very early stage in the plamning. The factors
affecting cost are numerous, and include local availability of suitable marginal

and labour staff, low cost raw materials and power supply.

21, With fertilizer factories in general and with faotories bassd on amnomia
synthesis in particular, the slize of the faotory affects very profoundly both capital
cost per ton of inetalled capacity and alec production cosis., Comparing a factoxry
for the production of, say, 100,00C tons of nitrogen per year with one of 20,000
tona, the capital coat per ton of installed capacity of the smaller factory oould
well be double that of the larger. It is indeed doudbtful whether the amaller factory
eould produce at prices competitive with werldprices for imported fertilizers from
large factories, nowithstanding the sea freight and possibly customs charges e¢n
imported fertilizers. The problem is intenaifjed if the plant is not operated at
full capacity. In fact, the effect of idle capacity on produotion costs is more
serious than almost any other factor.

22. The commercial phoasphate materiala produced in Africa include single and
concentrated superphosphate, basic aslag and a small amount of "other phosphate
fertilizers".

Between 1958/59 and 1963/64, output of phosphate rook in Africa increased by
28 per cent. Over the whele five-year period under review, the largest contribution
to the increased supplies came from Norocco with 2,121,000 tons, followed by Senegal
with 485,000 tons. During the same period, output of phosphate rook had decreased
sharply in Algeris (38 percent) and has been rather erratic in Tunisia.



Morocco ie today the largest exporter of phosphate rook in the world, accounting
in 1963 for about 40 per cent of total exports, and is second only to the United States
as a rock producer, accounting for about 20 per oent of world output. Recent estimates
indicate that mserves of phosphate rook in Morooco may exceed 30 millien tOns of all

grades.

Deliveries from Tunisia showed a noteuorthy increass to nearly 2 million tons
in 1963.

During the same year, deliveries from Togo and Senegal totalled 476 and 455
thousand tone respeotively. .

Looking abead, there is every prospect that the Afriocan fertilizer industry will
continue to grow in importance during ocoming years, and will continue +to be an
exauple of industry generated by an expanding agriculiural preduction.

Pesticides

23, Intensification and expansion of orop production brings into growing importance
the general class of requisites known as pesticides, herbicides,insecticides and
chemicala used for the oontrol of plant pests and diseases, weed contrel, animal pests,
ota.

Although there is a tendenoy for incresasing emphasis to be placed on biologioal
methods of control and on the production of varieties of plants which are resistant
or even immune to specific diseases, it is probable that ohemical controls will
continue to be the most important and powerful weapon in combatting weeds, insects,
rodents and other pesta, animal pests and dinsesses, and the plant diseases caused hy
fungus, bacteria and viruses.

24. Conservative estimates of the losses in production and atorage of farm crope due
te plant pests and diseases today stand at rcughly one-quarter to one—third of the
total production.

Control of pests and diseases therefore holds sut hopes for great increases in
the quantity of fcod for growing populations. Thiae, of course, includes measures to
be taken for the control of animal pests and diseases.

25. Pesticide production is basiocally the concern of the chemical industry, and
production of pesticides in African countries is at the present time limited,. the
greater part being imported. Chemiocal industries are, however, being establislied

in a growing number of countries, and the addition of pesticides to the range of
products of the new chemioal industries is expected to take place very rapidly and
thus enable the ochemical industry to contribute to the vitally needed production of
food and other produots from farms and forests. However, unless thoroughly tested
and used under very striot eontrol, application of pesticides and other chemicals can
be very dangerous, due to toxic residues.

Seed supplies

26, The production in quantity and quality of every orop is dependent upon the
inherent potentiality of the seed that is put into the soil. No matter how good the
cpopping systen may be, or Low heavy the fertiliser dreasing applied, the orop
obtained is dependent on the yielding capacity, the disease resistance and other
abilities of the particular variety that is used. At all levels of soil fertility
the varietal characteristics of the seed. used are limiting factors in the yield that
is obtained and the quality of the produot. This natural law is of still greater
inportance, espscially for perennial orops where yields for many years depend on the
same seed, suoh as forage crops, tree orops and others,



27, lMany ivdusiries based on agricmlture have now realjsed the importance of high
quality seed for agricultural produots to be used for processing, for example, willing
oraning, suger, textilea apnd other industriss. In countries such as U.3.A. Canada,
Jegonting ood Oermany, the sbove industries hamalready developed their own seed
brapohod ik oxde® to make available to the farmers seed with lmproved varietal
chersotoricties for their particular conditions and industrial purpose instead of
those thish ars commonly used, Many good examples can be given of the prospects
erising Zrom the usage of high quality seed of superior varieties, acoompanied, of
oourge, b4y an sppropriate improvement in plant nutrition and plant culture, Present
day maize hybride in the U.3.4. yleld 40-45 percent wore than non-hybrid varieties.
In Kexico, yields of wheat inoreased from 8.8 gquintals per hectare in 1952/53 to
21.9 quintals psr heotare in 1963/64, due to the using of superior seed of improwed
varieties. In the U.A.H. the rice yleld increased from 37.9 quintals per hectare in
1952/53 te 58.4 quimsals per heotare in 1962/63.

Alse in the U.4.B. and in some other countries seed farms and seed inspection
leboxatories ave doveleping rapidly.

28. These exemples demonstrate that seed is not only the mest important of the raw
materizls veed by fermers for inoreased yields, but that its use aleo leads to the
best possible prefit - mot only for the sultivator but also for those involved in
induitsie. 14 must be reaslised that measurable results and conitnuing sucoess can only
be echieved whem govormments support and emcourage the developmsnt of a competent

pesd ipdustry, insluding plant breeding, variety testing and maimtenance, planned
propegetion, officlial organisatione for seed certification, processing and storage

plants and the proper organisation of geed distribution.

One of the chisf probleggof the seed industry is the establishment of proceseirg
and sterage plants. VWhen a grain or seed lot has heen harvested and threshed it
elwaye oontains a number of iwpurities such as straw and obaff, sand, duat, other
orop and weed seeds and smut kernels, as well as a ocertain amount of brokem, light
unrips and shrivelled grains whioh often have a high moigture content. In order to
ssgrezate these impurities and ¢o obtain a dry, pure lot, the grain or seed should be
¢leaned, dried and processed in various ways depending on the amcunt and type of
impurities.

29, By adopting effective development programs for seed processing and storage,
governments not only decrease the often enormous losses and increase the market
value of the grain, but strenghthen the home market and open up possibilities of
oxports. By sowing only seeds of improved varieties from which impurities have
been removed, the countries are therefore assured of high crop yields and better
qualities.

The establiehment of the seed industries in non-industrislised
countries is an absolute esaential to agricultural development, and induast-
rialization projects must include plans for their development.

Animal Fodder and Feeding Stuffa

30. Renewable natural resources of asnimal origin inolud.e a variety of products
such as meat, milk, cheese, wool, hair, eggs, bones, hides and skins. Each is the
basic material for various 1ndustria.1 developments. (Ses also the Papers No.III and
No. IV dealing respectively with "Pood and Food Products Industries™ and "Industries
Processing Agricultural Products other than Food", )

Of the requirements for animal producticn - a tranch of agriculture of
increasing importance to the majority of developing countries - animal fodders and
feeding stuffs are of first iwportance, and increased animal production is dependent
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on enguring supplies of animal feeds and fodders.

3t. Whilst, in African countriss as a whole, the greater part of animal fodder
requirements are now obtained from natural grazings, and efforts are being made to
increase the yield and quality of the produce from natural grazings, the produotion of -
fodders = chiefly hay and ensilage - on cultivated lands is steadily increasing.
Inproved crops, and ocultivation methods, and methods and techniques of fodder
conservation are rapidly extending, and the way is opening up for the use of a wide
range of new fodder - handling and conserving equipment. Speed is the essential
in quality fodder production, and speedy working can seldom be achieved by relying
solely on manual labour to handle the inoreasing amounts of anumal fodder that are
necessary to enable an expansion of animal production to take place. The use of

rower equipment for fodder crop production, khandling and conservation is expected
greatly to increase. Extended use of fertilizers, pesticides and improved seeds

will also play their part in increasing fodder production.

32. Increasing use is being made in animel feeding preograms of compounded and more
concentrated feeding stuffs, using cereal and leguminous grains, and many by-products
of 0il milling and other products processing industries, +hat are both palatatle

and nutritiocus. Amongst the mores bulky of these lyeproducts are the seed bulks from
buckwheat mills and cottm seed 0il extracting plants. More concentrated feeds result
from the removal of the outer grain layers in the milling and preparation for human
consumption of cereal grains, for example wheat bran and middling § rice bran and
polishings; oat dust and widdlinges; barley fecd and rys millings; maize bran and
maize germs; germ mealy gluten feed and meal; malze oil c¢akes and flaked maize are

all valuable feeding products from milling and starch making industries. Residues
from oil extraction and pressing plants and from the sugar industry have wide use as
animal feed. In the same way a regular demsnd exists for both wet and dry brewers
grains and distillery grains. From abbatoirs and slaughter houses blood, meat, bene
or meat and bone meals may be used to prepare animal feeding atuffs, especially far
the poultry industry. Similarly, from the fish processing industry fish residues
and surpluses may be used for animal feeds. (See also FAC Paper No. V: "Fisheries
Industries"). '

33. The preparation of animal feeds, both simple and compouriis a growing
specialised industrial activity in many countries, ard is a development to
be foreseen in all countries where animal production is expanding.

Feed preparing and mixing plants vary appreciably in size and scope, and so
do the pieces of squipment needed. Basically, these feed mills contain welghing,
sifting, grinding, mixing, storing, pelleting and packing units, testing and quality
control equipment, and facilities for 1ifting and transporting raw materials and
finished products.

Animal Health Requisites

4. Amongest the wide range of animal health requisites which must be provided to
ensure a successful program of inoreased animal production, the supply of vaccines
for the immunisation of domestio animals against ocontagious diseases is of great
importance on the African continent.

The production of vaccines, and their application in theafield, were in fact
the firat and only activities of the Veterinary Servioce for several years. Before
any attempt was made towards the improvement of livesteck production, it was
imperative thait livestock should be proteoted as fully as posasible against epizotics
such as Xnderpest. :

The position has gradually changed over the years, and the production of
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vaccines is now undertaken by different types of organizations, sometimes working
together in a single country.

The size of vaccine producing establishments varies widely from country to
countiry,notwithstanding the number of livestock pressnt. Some laboratories issue
only a few thousand doses of vaccines a year, whilst others supply quantities as high
as twenty million doses and mors.

35, The large quantities of vaccines needed to protect the livestock of Africa must
be guaranteed to be potent, safe and viable. At present biological control of vaccines
is permally done in the laboratory where they are produced. This is not entirely
satisfactory. Laxity in control sometimes occurs, and even a complete lack of control
has bgen encountered. This is liable to occcur when the staff in charge is not fully
competent in the difficult procedures involved., It must be emphasised that, as far zs
is practicable and after careful evalusation of the situation, vaccine preduetion for
voterinary purposes should be concentrated in larger, well=equipped and completely
staffed inetitutes and that very strict control over safety, potency and viability
should be exercised on every batch of vaccine,

Spscial Heguisites in the Fishiggilndustgz

36, Paper No.V : "Pisheries Industries" deals with the problems associated with
industrial development in fisheries, which differs from the other indusiries based
on romewable natural resouroces. Fishing and the fisheries industries involve the
expleitation of a raw material source whichcannot be easily quantified as is possible
with trees, livestock and field crops, because the catching of fish is a hunting
effort by comparison +to the harveasting of a land crop. .

37. The fishing Woat, equipped with the neceaasary fishing gear, is the primary tool
for raw material production in ths fishing industry. Since fishing boats and gear
reprosent the largest single item of capital investment in a fishery industry, the
possibility of supplying these through local conatruction offers considerable
opportunity for developing a pupporting industry based on boat=building. The
development of the boat-bullding indusiry has gone hand in hand with the developent
of forest product industries, where advances in the manufacture of special lumber
and marine-type plywoods are providing highly suitable materials for wooden boat
construction. .

At the same time that boat~building offers opportunity for local industry, the
manufreture of cordage, ropes, fishing nets and other items used in the construction
and operation of fishing vessels opens up further possibilities for local industries
to be established,

38, As fishing operations progress from small non-power craft to larger motor-driven
and mechanised craft, the matter of adequate harbour facilities becomes of increasing
importance.

Amongst the harbour facilities inoreasingly required as the fishing industry
develops are maintenance and repair units for the fishing vessels, together with
mechanised repair facilities for motor vessels, fueling stations, ships stores and
fishing supplies, and ice manufactiure and supplies tor use both on the fishing veassels
and during subsequent marketing operations. .

Pre-processing

39. As farmers in the developing countries move from subsistence to a cash economy
they ;radually come to see that it pays to meet, so far as possible, the preferences
of the market with regard to the form and quality of their produce. At the same time,
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though, their imcreased production activity leaves them with less time for manual
preparation:more and more they are coming to rely on technical equipment provided
by industry. This is normally fairly simple equipment, but to the extent that it
helpe them to put a bettar product on the market with less time anil effort, so it
gives them the opportunity and incentive to expamd their output further and invest
in more complex, larger scale machinery.

40. In certain parts of the world, grain crops are still harvested by uprooting

the whole plant by hand before threshing out the grain with a flail or stick. This 1is
naturally a time~consuming process which severly limits the acreage that a family

nay hope to deal with, The use of a bill-bock or soythe speeds up the process
considerably while a binder and combine harvester respectively make possible a very
much zreater output stille. At the same time, the use of larger scale equipment
itself induces increased production, since farmers are anxiocus to employ it to full
capasity. This general stimulus to farming may be seen in the progressively widening
sphere of industrial participation in agriocultural pre-proocessing activity.

41, The basic requirements for many agricultural products are that they should be olean,
dry, and uniform in quality. The means by which produoers achieve these standards
provide interesting illustrations, -

42. The sun~drying of groundnuta or maigze coba deces not nesd complicated equipment-—
though it may be noted that corrugated iron sheets make a good drying surface. But
for arabica coffee, where the drying process has to be carefully controlled, specially
made yet simple mesh trays are now recognised to be a well-worthwhile investment.
Similarly, the drying sheds for hides and skins, although empleoying for the most part
local materials, will make use of wire gauze to keep out fliss. The efficient drying
of pyrethrum, on the other hand - especially in the wetter areaa - often calls for

a special barm. Artificial dxiers, either locally conastructed or initially imported
are also coming into use and often prove to be a profitable investment.

43. The cleaning process may be simply a matter of seiving and winnowing, but
improved procedures, such as for example, the washing of coffees beans after
fermentation, increasingly make use of specially construoted equipment - in this czse
cement-lined washing tanks and channsls, (These channels also serve as a quick

nethod of separating the light from the heavy coffee}. Apart from cleaning and
grading, many products have to be field-processed before sale; and here too 1ncrcasxng
use is being made of advanced techniques,

Maize and groundnut shellers, hand operated, make light work of what used to
be a tedious labour. Tobacco barns are being constructed of improved design with
more accurate meana of temperature and humidity control. With increasing prosperity
some farners are able to hold back part of their precduce from the market until nore
favourable prices are obtainable. This is useful and beneficial when it loads to
more orderly dispcsal, but there is a parallel need for improved storage facilities
and structures on the farm and teatment against insect pests.

44. The marketing system itself is making increasing use of industrial methods in a
constant attempt to present agricultural producta in a form that is acceptable to
more sophisticated consumer tastes. Orading and packing machinery is now operating
on & much larger scale than even ten years agoj and these methods are now leading to
a much more olearly expresssd demand on producers for definitely specified types of
produce. The makers of breakfast cereals and standard flours; the quick-froszen
food marke$; the meat packersj the fruit and vegetable canners, are in their
respective spheres, by the nature of their demand, causing farmers to respond in a
similar way to the pressurs of economic advanoe, by investing in better equipment
and themselves making use of larger scale methods. To the extent that this reduces
some of the normal risk in farm enterprise and results in a cheaper cost of
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production the trend is wholly to be welcomed.

Packaging

45. Increasing separation of produoers and consumers due to urbanization-and
economic specialization results in increased transportation of agriculiural commedi~
ties from the farms to tleretail shops, Careful packing to preserve goods in
transport becomes essential in order to reduce losses to a minimum, During the first -
stazes of devel ogment, packing is of little importance since quantities handled aro
small and iranspmrt distancesz ahort. Farmers use their owm farm rroduced containers
with little or no regard to quality, weight and transport costs of packing materials.
At a later atage of economic development, this original situation reflects itself in
gcores of different containers being used farone and the same comnodity at one and

the same markets Neveriheless, the larger demand for containers leads to the
cnergsence of a special rural handicraft in which boxes, trays, baskets, etc., are
being produced. With further development and the introduetion of standardized
containers, the avenue for the establishment of small-scals rural industries develops.
These indusiries could often be an important user of locally produced or imported
timber, as well as a place of enployment for surplus labour in rural arcas.

46, Witk a further raising of living standards, consumer demand for markefing
servicss increases and more and nore consumer prepacking is necessitated. Although
this level has not yet been reached in Africa, it must be expected to occur in the
supply zones of the richer uwrban areas, and possibly also in places of export of
agricultural produce, including supply to shipping and air lines. A4 special field
for careful prepacking is the produdticn of deboned meat or meat outs for export at
which many African countries aim. To facilitate such a method, modern new
slaughterhouses, or in the cases of frult and vegetables, modern packing stations,
nust be established. These facllities are progressively moved into the production
recions to cut back tranaport coata and alac to make use of cheaper rural labour.

47, itk new packing methods, new packing material will be needed. Although this
rnaterial, e.g. waxed paper, cardboard, aluminium foil, plastics, is originally
irmperted from abroad, the trend is toward the establishment of local manufacturing
rlants, using domestically produced raw materials or operating under licence of
foreigh companies.

48. A particularly important development in the field of packing and preservation
is the canning of perishable produce, e.g. meat, fruit and vegetables, and possibly
milk and milk products. Canning is sometimes the only posaible way for pacling
rroduce for export since it allows for processing and thereby complete disinfection
of raw materials - export of raw or frozen meat from Africa to Europe is prohibited
because of sanitary regulations in the importing countries; some countries do,
however, permit the import of canned processed mest.

‘When comnencing such operations, rescuree must gencrally be had 4o importation
of tinplate from abroad. With ti.e high cost of tramsport and timplate this makes
canning only marginally profitable until locally produced tinplate from a
neigkbouring cuuntry becomes available. The repercussions upon industrialization
are obvicus.

49. In summary, it can be said that suitable handling metheds for the different
agricultural products aimed at ease of handling and reduction of losses, have given
rise to the establishment of a whole new industry. Preparation of packing materials

of numerous types and shapee can alse bscome an important rural industry.
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Transportation

50. Inadequate transport facilities are largely responsidble for the continuance of
subsistence farming in many areas. Defiolent communications limit the range of
marketing, confine sales to nearly oonsumers and thus prevent optimum utilization of
agricultural land and modernization of farming practicea. Producers in many couniries
are constrained, through lack of farm %o market rozds or by high freight charges
resulting from inadequete means of communication, to concentrate on certain crops, not
necessarily those moat needed or most econoule. In particular, production of
perishable produce is restricted by lack of transport possibilities. Provision of
transport facilities should therefore be one of the first steps in the improvement of
agriculture and promotion of industrisl development based on renewable natural
TeSoUrses,

For perishable products, transport fecilities must aim firstly at speed and
secondly at good travelling conditions so as to keep losases at a minimum. For all
products reduction in total marketing costs should result from improved transport.#

51. The type of transport used will vaxy from cocuntry to country and product teo
product, Road transport offers the advantage of great flexibility in operation and
the possibility of providing door-to-door service with all the savings in loading
and unloading that this implies. Rallways are particularly suited to the transport
of bulky goods such as grains and root oropsj; the major dAifficulty lies in the
extremely high initial investment which makes their construction uneconcmic if only
agricultural crops are to be transported. ZExceptions are, of course, the estate
railways on sugar, sisal and other estates. Water transport, although very cheap,
generally implies frequent handling of produce before it reaches the final consumer,
thereby often cancelling any oost sdvantage originally gained. Air transport for
agrienliural produce is restricted 4o high quality, swall quantity items such as
early vegetables and prepacked deboned meat.

52. Development of transport facilitles will in most cases result in increased

rural industriazlisation and exzpansion of employment opportunities. The construction
of a new road ocpening up a new agricultural region will necessarily lead tc an
increased demand for motor vehicles or initially at least improved animal-drawm
carriages. The servicing of this new pool will require a substantial number of
servicing stations and repair shops, as well as maintenance services for the new rocd.
In turn, the existence of an all=~weather road allows food processing industries to
peneirate newly opened areas and resulting changes in agricultural production patterns
will firstly lead to increased demand for means of production, and secondly consumer
goods,

It is imﬁortant to note in this oconnection that development of transport
facilities in many regioms in Africa is based mainly on improving agricultural

* Present day transport facilities in Africa are largzely still those established
before independonce and primarily construsted to facilitate movement of export crops
and mineral from the interior to the porta. A secretariat document 1/ prepared for
the ZCA/BTAPFAO Conference on Pulp and Paper Development in Africa and the Near
Zast, held in March 1965 in Cairo, pointed out that in general the various transport
services were established to oarry raw materials to the industrialized countries of
the world so that the shipping lines operate between African and European ports with
relatively 1little coastal trade, and the railways are penetrating lines built from
the porta to serve the hinterland o® to evacuate minerale.

1/ Appraisal of the Regions "Other Pre-Requisites for Pulp and Paper Production"
ECA/BTAO/FAO CONF./SEC PAPER III



production conditions, e.g. feeder roads to rural areas, but their sxistence provides
the prersquisite for penetration of other ipdustries into hithexrto undeveloped areas
where they can mske use of relatively cheap and abundant labour.

Sinoe many agricultural producte are bulky and perishable, transport costis ars
taking up a rather high share of the total marketing margin. Primary and secondary
processing industries therefore tend more and more to be established in the producing

regions.

Refrigerated Storage and Hefrigerated Transportation

53. The manufacture of refrigeration equipment and the construction of transport
vehicles and holding facilities in whiob it is installed, is a growing industry
intimately related o the production and marketing of feod, both of vegetable and
animal origin. Refrigeration equipment ip used in the transport and storage for
distrivution of much fresh produce - meat, fish, milk and milk products, and many
fruits gnd vegetables for example, and increasingly in the umarketing of frozen foods.
In the USA over 3,6 million tons of food valued at § 3,000 million are distributed
frosen. Flsevwhere refrigerated marketing operations are on a smaller scale, but are

groving reapidiy. ’

54. There is no doubt that refrigeration will play an increasing role in the
improvement of agrioultural marketing in certain regicns of Africa for example. Its
extended use not only contributes to a reduotion of physical losses and a more even
supply of agricultural produots throughout the year, but also enables producere to
resoh distant markets which are at present outside the scope of unrefrigerated
marketing channels. In this way it provides an incentive for expamsion of cutput
and earns much needed foreign exchange for {ks country.

55. The simplest methods of refrigeration during transport ie packing with ice as

is common with chicken and figh, or the use of railcars fitted with ice bunkers and
fans to distribute the cold air ooming off the ioce. This createa a demand for ice
Plants which are playing an increasing role in the marketing of agricultural
perishables in South East Asia, for example. Transport wehicles may also be
refrigerated mechanically hy a diesel, gasoline, or diesel-electiric engine. The sir
is usually blown directly intc the cargo from a& cooling coil or through an air space
or jacket surrounding the load. In more advanced units the temperature can be
adjusted to any required level and maintained thers by means of thermostatic controls.

56. A8 a measure of the demand for refrigerated transport vehicles in agricultural
marketing the Sunkist citrus marketing organisation in Califormia ships 69,000
carloads of citrus annually. A4llwmare shipped under conirolled temperature conditicns
approximately two-thirds by rail and one-third by truck. In 1963 there werereported
to be some 500 refrigerated reail and road vebicles in Greece engaged in fruit exgport
transport and in meat distribution. Supplying of equipment ito meet such needs can
provide & etarting point for a substantial line of industrial development. Twenty
refrigerated rcad vehicles have recently been built in Turkey, for example, with
many parts froxm domestic mammfacture.

57. For maxizum benefit from refrigerated transport special equipment and facilities
are also needed at the despatch and receiving ends of the marketing chanznel. At the
production point precooling equipment, refrigerated cold stores for assembling of
produce awaiting shipment and freeting plants find an inmportant role.

The use of precooling equipment in marketing is increasing. Broiler chickens
marketed ready to cook are cooled in ocold flowing water usually in a long trough or
tank through whioh the produce passes as it is sprayed or submerged in refrigerated
water. Another and more ocostly type of precooler employs the vacum prinociple.
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This is extremely fast, efficient and invelves a minimum of moisture loss.

58. 4 relatively small soale freesing plant for peas or spinach for example,involves
an investment in equipment, and instsllation of buildings of some $§ 200,000. 4 larger
enterprise capable ef handling 25 to 30 tons of beans per eight hour working day
Tequires an outlay of over $ 1.5 million. In the developing countries the export of
prawns to the U.3.A. has been the basis of some of the first initiagtives in this
field. Paocking and freesing plants of this type are operating successfully in Karachi
Alexandria (U.A.R.) and Damnam. '

59. Cold stores Tequiring insulation materiasl, refrigeration units compressors, air
blowers, temperature contrel equipment, eto. in their construotion are used both on

& short term basis to facilitate ascembling and distribution, and to extend the
marketing season. Specialised 00ld steres are being established in producing areas
where, for inatanoe, aprles or potatees are stored for several montbs at temperatures
of about 0°C and 69C. Refrigerated storage ocapasity fer petatoes in India, for
instance, reached about 70,000 tons in 1960. Also sxpanding in their coverage are
oulti-commodity ccld stores where various commodities can be held at temperatures in
aocordance with the requirements of the products to be stored at freesing temperatures
between about =120 to 20°C or at 00 to 6°C. The length of storage might vary from

a fow weeks to several months, depending on the market requirements. These cold
atores are also used for storing imported frosem or ohillied foods for a few months
until it is distriduted to retailers, or for locally produced food to aven cut
seasonal fluctuations of supply, for example, meat, eggs, butter, poultry, fruits and
vogetables. :

Refrigeration equipment is widely used to hold such produce at correct
temperatures until reaching the retail outlet and consumer. One link is the
refrigerated distribution warehouse where produce awaits looal delivery. Refrigerated
diasplay cadbinets in retail markets and shops or small cold chambers irn order to hold
over perishable stocks which are not sold on the day of delivery complete the cold
chain.

The refrigeration equipment required at the wvarious stages in agricultural'
marketing is yot another illustration of the way egrioulture and manufacturing
induatry are inter—related.

Procesaing Equipment and Mashinexy

60. The FAO Contribution to this ay-posiui inoludes some more papers, which deal
respectively with 3

(a) Pood and Food Products Industries (Paper ¥o. I1I).

(b) Industries Processing Agrioultural Products other than Food
(Paper ¥o. IV).

(¢) Fisheries Industries ( Paper No. V).

whilst in addition FAO has cgollaborated with ECLA in the preparatinon of all the
papers relating to the joint EGLA/FAO Interim Review Consultation on Pulp and
Paper Development in Latin America, which is scheduled to form a part of the
Symposium, _

Thease papers also refer to certain requiaites such as tools, equipment and
machinery, but the soope of this and the other four papers does not permit detailed
discuassion of the great variety of requisites required for the establishment of
industries utilizing raw materials, derived from agriculture including animal

husbandry, forestry and fisheries.
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61. Procesaing tools, equipment and machinery are already increasingly manufactured
in a number of developing countries.

Such a development will have to be accelerated, and offers at preseat a greater
opportunity for implementation since manufacturers all over the world have been
giving, over the past 15 years, more atiention to the development and subsequent
mamufacturing of simplified equipment and machinery, that ocan be used in small and
medium sized processing unite.

This is of tremendous importance, because it is clear that industrial
development does not need to be implemented solely through the egtablishment of
largo—scale enterprises, involving high oapital investment in buildings, plant
layout as well as in human resourdces.

A1l commodities, however, camnot be processed induetrially in small 4o medium
sized plants. There are now, however, available for quite a considerable number of
conmodities commercial pilot units that can operate economically if properly managed.

62. Such pilot units offer unigue possibilities for use in rural areas in the
training of operatore al various levels, and of managers, and the demonstration

of suitable processing techniques and tecknologies. Once such a pilot unit is
operating satisfactorily - whioh can be achieved under proper guidence in a

relatively short period of time ~ it is easy 10 onlarge the capacity by adding another
line of equipment.

If carefully planned in advanoce, especially with reference to requirements
such as water and power supply, building structure, loading and unloading facilities,
and also taking into account future supply of rew materisls, such a pilot plant oan
rapidly expand in accordance with raw material supply and market demand.

63. From a national viewpoint there is much in favour for such a development,

which will greatly up-iift existing socio—economio conditions in rursl areas, and oan
be inatrumental to stop the unhealtby, often unethical and uneconomic proceas of
urbanization. (See also in this respect Paper No.I s "The Economic Significance and
Contribution of Industries based on Henewable Natural Resources, and the Policies and
Institutions Required for their Development").

.64, FAQO - a3 a service to its Nember Covernments - is oontinously publishing a

nunber of specific dcouments - Studies, Development Papers, Informal Working Bulletins
and Pericdicals - whioh desoribe the variety of tools, equipment and machinexry '
suitable for use in the industries based on remewable natural resources.

Some of these requisites can be made locally, others will have to be imported
initially, but at & later stage will need to be manufactured in African countries.

65. Im additlon, these papers also outline selected methods and processes, and
howv each piece of equipment and machinery is used in plant operations. They are

of great educational value hy indiocating how process improvements can be mads step
by step, and are therefore very useful in the establishment of training programs and
demcnstration projects.

4 pumber of thease doouments deal with commodities that are of importance to
African countries, and a selected list is attached to this paper as an Appendix.

Planners of producte processing industries also make use frequently of these
papers, which furthermore have been found useful in many FAO operated field aotion
projects which were initiated at Govermments request.
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66. FAO - also at the request of Governments - supplies frequently indicative cost
figures and pilot plant layouts based on a variety of requisites at present available
in world markets.

Conglusions

67, It is vital to snsure that these various requisites are used if possible in
conjuntion, aince, if employed in isolation they are not likely to give approximately
potential contribution to economic development. The same proposition holds true
regarding the interdependence of these requisites and the institutional and
infrastructural factors referred to at the beginning of the paper and also dealt

with in Paper No.I.

There is, of oourse, no mechanical formula for the appropriate combination in
which thece various factors should be sgupplied. This must Ye devised on a case-by-
case basis and elaborated in the light of careful and extonsive planning, research
and experimentation.

68. The problem of the looal manufacture of these requisites is a separate issue,
and one which will presumably take a rather longer time to solve, since it is
subatantially conditioned by the degree of industrialization of the country concerned.
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~-APPENDIX-

REFERENCES OF FAQ PUELICATIONS OK SELECTED REQUISITES
FOR INDUSTRIAL DEVELOPMENT OF RENEWABLE NATURAL RESOURCES

FAC Agriocultural Stiudies

Noe.T (1949) Betier utilization of milk

¥o.8 (1949) Rinderpest vaccines
NHo.12 {1950) Some aspects of food refrigeration and freezing

Wo.23 (1953) Milk pasteurization : planning, plant operation and control

No.34 {1957) Meat Hygiene

FNo.38 (1958) Advances in cheese technology

No.43 (1958) The efficient use of fertilizers

No.55 (1961) Agricultural and horticuliural seeda
Ne.56 (1961) Manual of fumigation for insect control
No.59 1963; Milk plant layout

No.60 (1963) Proocessing of raw cocoa for the market

FADO Agricultural Develooment Papers

Fo.25 1953 Equipment for the ginmning of cotton
No.26 1953 Equipment for the processing of long vegetable fibera
No.27 (1953) Equipment for the processing of rice
No.32 {1953) Small farm implements
No.49 (1955
No.51 (1955) Froblems of animal feeding in Europe
No.54 (1956) Processing of cassava and cassava produsts in rural
industries
¥o.58 (1956) Clive oil processing in rural mills
Ho.60 (1956) Water—-lifting devices for irrigation
No.63 (1958) Copra processing in rural industries
No.65 (1960) Irrigation by sprinkling
FNo.66 (1960) Agricultural machinery workshopa : design, equipment
and management
No.67 (1960) Farm implementa for arid.and tropioal regions
1960) Rural tamning techniques
Meat handling in underdeveloped countries t slaughter
and preservation
g Dates : bandling, proceasing and packing
Processing and utilization of animal hy-products

No.58

Fo.T70 (1960

No.T2 (1962
No.75 (1962

FAO Marketing Quides

Ho.2 (1957) Marketing fruit{ and vegetables
Ho.3 {1960) Marketing livestock and meat
Hoe4 (1961) Marketing eggs and poultry

Flaying and curing of hides and skins as a rural industry
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Informa)l Working Builetins in the FAQ Agricuitural Fngineering Series

No.
No.

No.
No.
No.
No.
No.

b
11

15
20
21
23
24

The Processing of coooa (OPF)

Methods and maohinery for harvesting, turesiing, cleaning and grading of
forage crop seeds

Methods and equipment for rice testing

The processing of coffee

Portable equijwent for aampllng and temperature measurewent oif' bulk gZrain
Rice drying: principles nd techniques

Some essential considerations on the storage of food grains (cereals,
legumes and oilseeds) in tropical Africa



~—




