G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible
copy was used for preparing the master fiche.

————




Coay

CRUAN JAT N 5 TeE N TED NAT s

B o.aN A Bt NAT NG NES PR AL MENTAT N § LR oy

HMoah o ZA. N UE LAY NAD ONES N DAS PARA A AGRG T RA A A MEN'A
MEOSOMOON ONGOSTRHAL DEVEOPMENT

GV E SCR E DEVE OPPEMENT (NDSTRIE,
CMEGS L SOBRE b DESARRGLL O NOUSTRIA,

THis ‘vricsiur on lndustrial lievelopment
iS5 organised by tre

UNITED NATIONL FCONCMIC COMMICCION Fok

and will be held in

E/CN 14 AS w1y

T Y U 1 N

Y
Parver N,
17 Koverher 9kt

in Africa

AFF (A

wwon . DOYFY3

f rom

27 Januarvy to 1lU february 1966

PAPEPR I

SOME ESSENTIAL REQUISITES FOR INDUSTFIAL DEV
RENEWABLE NATURAL PESCURCES

ELOPMEN. o©oF

The FAD Cortribution to this Svymposiunr includes
mentisned above six other papers entitled:

I: The Economic tignificance and Contributio
base or Renewable Natural Resources and
and institutions Fequired for their level

1 1: Food and Food Froducts Industries.

1v: Industries Processing Agricultural Froduc
Food.

V: Development of Forest Industries,

VI: Fisheries Industries.

VII: FAO's Relations with Industry through the
Hunger Campaign,

In addition to the one

n ot Industries
the Folicies
opment,

ts other than

Fresdom froa

This is a provisional text and the advance dist
to delegates and participants, Reproduction i
is permissible only with the approval of FAC,

ribution 1s limited
n whole or in part

/32571






SOME ESSENTIAL REQUIS S FOR

INDUSTRIAL DEVELOPMENT OF RENEWABLE NATURAL RESOURCES

CONTENTS

Role of Agricultural Requisites

Tools, Implements and Machines
Fertilizers

Pesticides

Seed Supplies

Animal FPodder and Feeding Stuffs

Animal Health Requisites

Special Requisites in the Fishing Industry
Pre-Processing

Packaging

Transportation

Refrigerated Storage and Refrigerated Transportation
Processing Equipment and Machinery
Conclusions

Appendix

Paragraphs
l-2
J-12
13 - 22
23 - 2%
26 - 29
30 - 33
34 - 35
36 - 38
39 -4
45 - 49
50 - 52
53 - 59
60 - 66
67 - 68






SOME ESCENTIAL REQUISITES FUR
INDUSTHIAL DEVELOPYENT OF RINEWABLE NATURA! RESOURCES

Role of Aggioulturg Reguisites

1. The need to raise the present very low productivity of agricultureQn the
developing countries is too well known to call for elaboration. It is vital to
increase food supplies, to provide more agricultural rawv materials for looal industry,
to expand expurts, and, as a result of these various operations, to raise the level of
living and provide a greater volume of more remunerative employment. The prooess by
whioh the existing low technology oan be transformed to an advanoced one is complex,
sinoe 1t oalls 1ot only for very considerable material resources, but also for far
wider diffusion of technioal and managerial skille tktan is at present available in the
developing regions. These skills aoquire special significance given the
interdependence of the factors working for greater produotivity.

2e Some of these factors may be defined as institutional, sinoe they presuppose
the alteration of existing sooio-economic practices such as share cropping, or the
setting up of new or more effioient organizations for, say, the supply of credit.
Cthers fall under the heading of infrastructure - roads, irrigation canals and flood
control. However, ¢ vitally important third group oonsists of material imputs whioh
are often but not always, the fruit of research and of a hi hly industrial technology.
This group consists in the main of implements and machines inoluding transport),
fertilizers, pesticides, seed supplies, animal fodder and feeding stuffs and animal
health requisites. A related group of imputs are applied at the Pre-processing,
proceesing nd marketing stages. The present raper sets out to analyse only the gain
aspects of the problems arising in this connection. A seleoted list of FAQ paperas
dealing with a number of requisites for industrial development of renewable natural
resources 18 attached in the appendix to this paper.

Tools, Implements and Machines

3. At the pres nt stage of teohnology, agrioulture in many of the developing
countries relies cainly on hand-operated or animal-drawn implements. It is probable
‘hat, despite the thbeoretioal availability of power-driven machines, agrioulture in
these areas will continue for a consideradble time to rely on suoh equipment. It is
thererore important to devote the greatest at:ention to the improvement of, for
asxan;le, manual implements and of animal-drawn Ploughs and carts, as well as to

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

4. It is perhaps werth mentioning that India and Japan have both carried out
research in this field, and striking results have been obtained by FAO experts in
tast Pakistan in oonnection with the introduction of the Japanese plouzh for rioce
farmimg This implement has reduced the time needed for tillage to a very great
ortent and has enabled the farmer to work muoh faster at a critioal point in the
season when labour is short, and thereby to obtain a second rioce Crop.

Se The produotion of less sophisticated tools and machines used in agricultural,
forestry and fishing industries has received little serious oonsideraticn,
partioularly ly small scale industries. The produotion of tocls, implements and
simple machines for .se in agrioulture and forestry is particularly well adapted te

1) Agrioulture here inciudes animal husbandry, fisheries and forestry.




amall soale industry, or to handioraft establishmente. Even thougs smali iniistries
constitute & distinct eeotor with probleme and character.atics L f t.eir own, theur
jromotiun and development ehould alwvays be treated as s part ot tie varal. inlimty . a
development program. Thees eimple requisites cover a wide range. The, are ,roluced
b, enterprises ranging fros saall blackemith and ocarpentry ahsia to  Arge wnnenbly
plants and factories employing veet nuabers of workere ~. 1 Leavy piant.  Tol.ectivels,
the industry 1is loosely termed the Agrioultursl “ngine ring Indus‘ry, but the com; a1’
and wide application of certain producte and componenta, sich A power avila, jimps,
eto., mean that there is no longer s olear-out dividing line se;arating Agr.o .. tuarai
“ngineeri g from General Engin-eering.

6. T.ere are few developing countries in which tavr. Are +t aiready worasrs in
pmetals and wood who are engaged in traditional orafts, and who c uld, with ttie
enoouragement or additional facilities, produce hand tcole, animal drawm eq.ipmert,
transport vehioles, andt eimple machines for use in agricul ture and forestry. The
blackemiths, tinsmiths, oartwrighte, general metal workers and carjenters already
cstablished in both urban and rural areas represent a vast potential jroduction
capacity which could eupply many of the rural producers’neede. Mot only nanufecturins
of equipment should be oonsidered when thinking of thess wookers, dut alec the
possibility that their emall rural enterprises msay bde eimul taneously developed as
servioing units for the equipment used on looal farme and forests. ror inetance,
blacksmiths alresdy engaged in the manufacture of implements and noustiold goods can
be trained to repair farm implements and hand toole. As & next etep some of thea
can be trained to become capable of imsta'ling and repairing irrization juape and to
branch out into new fielde of activity as the new typee of artisan and craftsman
nesded in an industrialising eoonowy.

1. The next step in technological progreee ie from this type of equipment to

simple power mechanisation. Nechanisa'.ion is often regarced as d:1ffering from other
imputs such as fertilisers, eince ite moet obvious sffect ie to reduoe the number of
workers, or more exactly, the number of msan-houre needed tc obtain the eame output
from a heotare of land, vhereas the effect of fertilirer ie tc raise tie ;ield par
hectare, while, by and large, leaving the manpover inchanged. Power mechanigation
improperly planned and introduced, may, .- fact, render & part of the existing lioc.r
force surplus and therefore could give riee to acute ;robleme in ¢ 'intriee with
intense populaticn pressure. It ie a fallacy, however, to imagine that nmechanization,
in combination with other improvements, oannot in many oasee reeult in the maintenance
of the existing level of employment or even in an inorease in the nuaber of workers
through, for example, the divereifioationof orops .nd the introduotion of rotatione
and double or triples oropping.

o Since developing oountries usually .ave a plentiful supply of farm labour, 1t
is often argued that power mechanigation ie undeeirsble. Thie argument 1is open to
considerable reeervatione. JFor one thing, machines often replacs anisale rather than
men, and henoe do not throw manpower out of work. On the contrary, the draft animals
no longer have to be eupplisd with food and the land thus freed can by ueed to eupply
crope for human consumption or meat and dairy producte ae & result of the switoh from
draft cattle to besf or dairy livestook. However, it is unlikely that power
neohanisation will quiokly produce striking resulte in thie rsspeot in developing
countriss, becauss it will cften be preceded bty a switoh from manopower to animel
power, whioh will be more within the rsaok of ths average small farmer.

% Thers are, howevsr, many other ocases in whiobh the adcption of power mechaniss
tion ie indioatsd. Thus, in large-soals plantation or oooperative type production
sohemee, the uss of power driven equipment is esssntial if exteneivs field operatione
are to be oarried out soonomioally. Similarly, power equipment has proved
indispeneadble for opening up new lands in euob oountriee ae Brazil and in fairly
emrty areas of densely populated oountriee, e.g. northern Japan. Meochanization, too,




s toe orly way of daveicping iand whers the tastes fi, © 'L ¢t «8's ru.e . 4t the
we - f anisel®, where sesi-arid 'r ther »ar-ina; land ~ar Kive CFope niy in certair
yeare and if oultivated ot specific times in the seas n and wherse, a8 is scmatines the
care ir deve’ ping o ntries,there is 8 iocai ehortage o f .ab oar.

Wera gonersi.y awer 12olabiE tion AL L be early stages, whiol usul. .y oo neiete
In the see of tractors and allied s ijment, car flen increass yiside by im;c Ying
and spseling uj i) .age and sllowing seeding +- be car iad 4t &t tne agtlimss tiwse.

12, in the African countries, a8 & wuole, here Lo s sonera. trend towarde
inoreasing use of #8chanios. (cwer uni‘s and power operated og .ipment. The j.crease
is most znarked in lend clearance ant develojeent .f new farcing and fores’ iands, and
in related vork such as the construsticn of roads and irti.atior ard 7, ood sentpel
strictures, and in iarge ecaie o:ii and water oconser-atiem o hemses. In eowe cuntries
there is also & sarked increase in the use f secha icAl jover unite for by Ang
water, and in tias prejaration of land for oro;;ing, and in cuiturai and Larvesting
operetions,

Mechanisation ¢! afforestation rucesses is & factor that Slth: ugh requiring
beavy addit. na. expend:iture, bas contributed significantly in raising timber ;ields
froe jlantations of man wade furests in Bastern amd 3cuthern Africa. The use of heavy
duty tractors farlanma _iearsnoe, stwap ripjing and cleaning an. 408} pl ugning and
of lighter squipment for oultivation are all receiving wider attention. Development
of such techniques bas led to high yields or land, for exaaple, in Zambia forseriy
o arded as haviang & lov forest potential,

11, Most developing ccuntries de not yet possess the HnOCHRSATY wmeans 1o start
manufacture of tractors sad powsr irivem equipment. However, 1t may scmetimes be

I %eible to make & start on ths simpler types of mackies whick are Fut into product
after sxjeriments have proved thair suitability for local oomditiume. . the demand ie
high enciigh, and conditions are ajjropriate for the develoj ent uf nuol 2 manufecturing
industry,the firet etage could wll be the setilig u, vl ai amownbiy iine tc bulild u;
complate tractors and Zachines [roa im,orted parte and coe o .ents. AS the negt stog,
these Larts and coajonents say be produced loosily and fed int. the as=embtly iine.

This method of establistment has the great advantage tiat tiers is stisulation of

emall part and cosponent manufacturing snierprises,that there 18 not a sudden demand
for 4reat cajital investsent . nackine toels and paant, andthat there is not a
concer.‘ration of induetry in only one areas.

12, However, even when reasonably priced mmchines are avaiiable, the prodiesn stil}
resain of enablisg the farmers to by, use and waintein them. Oftea they will need
oreiit facilities. More often etill, the fares are to. ssall %o car:y overhead costs
(including the servioing of oapital) of evem s small tractor. It aay therefore be
nedessary to devise arrangements for the sultsi-fars and ). \nt use of tractors and
naohines.

Maintenance services are ssential if msohanisition is %o suoceed. The working
life of, for example, & tractor, is often reduced by half or more through ruugh
handling a1 d laok of ocare. A conoentrated drive ky extension workers and the jersonnel
of firrs manufacturing and selling the machines is nesded if faresrs are to be sducated
to make the best use of them,

Mechanisation becomes much easier the further it progresves. It has proved
undesiratle to launoh nsv techniques of this kind in a country where the source cf
power in farming is almost overvheleingly human or anizal, unless there hLas been mos*
oarsful preparation and ocaloulation of potential eoonomio benefit.




Feitiijgere

Ve, Fuitiitgers rejissent an agriculturel reguisite which has substantisl and
ie~md ate . Aj;e. ta f \increaming agrioultural rr duct!wtt) Feirtiltzer vonBunj t: o
s AfricAar © ntriem, Cowever, i@ very low. In 196, /0 1t wam only 10, o tone of
jaart ot dente A%, %5 toms of ajtrogen B, AH4, w0 tens of Jaomphors L aent aade
F oo oand 1§, > tna o0 potash (K7, This Quartity rejreuents s 41 jeorcent

B 1o cet £ €. B (v tie yeAL 19: 1758 wut 1e nly ) jercant of et tal

e ril o peapts oan 116 4, and ‘ie average apjlicaticn at ) kilograse jer arable
e tmi® 1M fie lowest of ARy Tesion on the world.,  The mited Arsb Rej - tiic scoounted
! 7 the jarser vise in the cortinent's r~onsumpti ipan: e tured in the fore of (4

are @il vit:ate ® hetweern 147 N gpd 1462760,

4. Wt o lear U At the requ.red ircresss in orop jvoduction in African coontiries
ar-. © he schisved without a great egpansicon ir the use of fertilissrs. Avaiialle
1 ration indicates & wide apread notrient deficiency ~f Africen srils, and “in

vora ceculrenee f ron, nae tc Tertilisers By ghoat Africs al ~us the leficiencias
C ke 5 Lare o f the three ,1imary jiant nu'riente - nitruger, jhosphorus ard

¢ seiul., Defiotencies of secondAry nutrients alsc cocur, but iess ;emerally It
e ] nwnuﬂ. powever, to dear ir mind certain very ,:rumm cheervati ns rade

t (ps154) 1 * Some knowlelge rn the jart »f

are ~f 1L w8 s of using fertilisers and thoir effects is, of courne, »

reruiditicn for using fertilisers. Novever, krowledge Yy i1WMelf i» not encugh.
‘artatn egonueio and sc.ial fectors are alsc ispertant”.

Trese inciude 1 the price relstionship Botween fertilisers and the crope teo
wiiod they are spjlied, together with the market outlook for
these crope, whiod largely determine the j;rofitability and
incentive for using fertilisers)
the lewsl of incoses of farsers and the avaiiability and cost
of oredit) Shese lar-ely determine whether farrur: carn afford
the initial outiay for fertilisers;
conditions of land temure, whiobh 1f unfavourable oay greatly
reduce the incentives S use fertilisere}
adeoquate distribution fasilities to ensure tLat sujilies of
fertilisers are availsabdle to farsers at t.e right sosent,

R *hetr relative imjortanee vill naturally vary with the circumstances of the
dtisdar gountry, and they are to agonsideradle estent interdejendert. It je
<01t amphASiting, :owevel, 1uAl sach of thew can be influsncsd by government action
1f tie jeliey T othe oo ntry 18 tc Gtimuiats the ume of fertilisere as & means ¢
in reAsir. aTicultaral production.  Tet snctuer fector whiolk eay influsnce the
canmumption of fertilisers i t'e reintion tetwser land and population, for
“iitivati n matarally becoses sure intensive when land is acarce. In sncrt there
is ne ernecally valird foreula for he application of fertiliser., Different amounts
it coalinations are required for different types of land, orop and clisate.

In jarticdar, scund tnetruotion and fare sagagesent practices, and good seed can,
ir 9sn mtion witt Judiclous use ~f ferti.jser lead to a aharp increase in yields,

16, The  uesti rn of & jomestic “ertilisce” industry will arise in & growing nusber
 JoantTies, osje_taliy whers petrolew Las been diecovered. The fertiliser industry
sote:ally te} sents tue [irsl BAJOY chemioal entleririse in s Jeveloping country,
;a1tioularly <her. long ters plannirg comsences. Indeed, p.ants are already ir
operatyon tn, e.g. Algerir, Kenva, Norocco, Turisia, UAR, Sambis and  thers ire urndor
Coraty ottty one Moot f the [ressrt (frolucti.n is oo, *ért! wted an UAR and Horocao,

T aoe 1 ERTILIZERS AB annual review of world production, consuaption and
trads, 1961, Y40, Dome.




17. An cheserve' in the MWF;HQ@ o j"{e Epped 1T 1Y 7 The
iscimione to start manufscture [of fertilisers eny bas i A iesire Ao aave
fareign atcoange) it zay be dus to political reascne; or it say be due o avallabiiily
of raw meteriaia.”

15, These factors cierate in a variety of wars. The jower limit f pie=t siss fog
e crorioally jproducing Ter fliser n trogen, for ezampie, im (ut &' a3 nd B, 5% tans
of nutrient per rear. Unly s few of the newly leveloping  ntries are now sctualiy
using tuat sunk., But thie figure segy be such iower 1f tuere are asjle local supjiies
of cheap ra. materiale or ensrgy. Antioipated Jevelupment in other fleldnagain ~ay
need t- be o ariderad. A rer.dly erpanding stesl inlustiry say sake cole-ocver e« or
tasic niag Ava:iabl 2y the disrovery of retrcleus or natural gas of the ssiabliishaent
of a la” e refinery way sake rav sateriale avaiisble.,  .eve sty alec b decisive
factars in indicating whiok type of piant can b scet scorosicaliy Buiit and what 1t
aiall produce. Hsre again a long-tere view has tc be taken. Por sisaagle, it le

now B jarent that for meny ysallthere has bMeen undus esphasis n fertiliter nitrogen
.n oA nusber of ecntries. 1f a balanced progras is tc be evolved, either :iante for
phosplhiorus and jotash production sust B8 set up, of the moterials suet be hougid
abroad.

19. A key question in muking the decision whether oF not S0 sanufactiure fertilisers
A8 the cost of jroduction and in turn, the 008t o the fareer whe Lo goin;: 1o uwne the
fertiliser. If the ocost of production ‘e sunh that the farwer cennot af'ord to Wy
1t, or {f tus loca' demand is soc lisitel that the hws—ssnufactured fer'i.iser cammot
be abacrded Wy the home sarket, szoess production wili have to ba sold on & hishly
Gun,%titive wvorMmarket. A developing country sight therefore uader ocertains
conditions be well advised tc import its fertiliser until a substantial desand has
ieveloped, unless the foreign exchange situstive is such that im;orting is cut of the
question.

20, Also in considering the econolic development of the ocuntryy as ¢ whole 1t munt
be apjreciated that, once a factory ie built, 1t provides very iittle in the wyof
es) laywent, because fertiliser sanufactute 18 not labor-iuntensive. Cost as weli. as
sther factore wust be conatdercd et a4 very early stage in the jlanring. The factore
affecting cost are numercus, and tnclude losal availabilisy cof siiltable sarginai

and .abour steff, iow acost rav saterials and jower supply.

21, ¥ith fertiliser factories in general and with factories based on amnomis
synthesis in partiocular, she sise of the faotory affects very profoundly both caiital
cost per ton of installed capacity and alec produntion coets. Comparing & factory
for the ;rofuction of, say, 100,000 toms of nitrogen per year with ore of 20,000
tons, the oarital ocoet per ton of installed ca aeity of t'e emaller fant ury could
well be double that of the larger. It ie indeed deudtiful chether the smaller fastory
o.uld produce et priocee cempetitive with werlprices fer imperted feriiiisers from
iarge factories, nowithstanding the sea freight and pessi :ly custons ocharges oa
tmported fertilisers. The problea 18 intensified if the ;lant is .0t operated at
full ocapacity. In fact, the effect of idle capacity en :reduction costs 18 ssre
serious than slmost any other faoter,

22, The commeroial phosphate materiale preduced in Afyion inolude single and
concantrated supsiphosphate, basic slag and a small ascunt of “other phesphate
fertilisere”.

Between 1958/59 and 1963/64, output of phosphats reck im Africs inoreased Yy
28 per ocsnt. Ower the whola five—year period under reviev, the largest contridution
to the inocreased supplies came fres Norcocee with 2,121,000 tona, followsd bWy Senegal
with 484,000 tons. During the same peried, ocutput of hoaphate rook had deorsased
sharply in Algeria (34 percent) and has been rather erratic in Tuniasia.




-t

Morocco is today the iar.eet exzporter of phosphats rock in the world, accounting
in 196} for about 4 per csnt of total szports, and is second only to the United State
as a rock producer, sscounting fer aboutl X' per cent of world output. Recent estimata
indicate that meerves of jhosphate rook in Nereoce may exceed 10 nil.ion tons of all

&rades.

Deliveries fros Tunisia showsd & noteworthy increase to nearly 2 =sil.ion tonse
in 1963,

During tie same year, ieiiveries fros Togo and 3ensgal totalled 476 and 455
thousand tons respectively.

Look3.ig shead, trere 18 every prospect tuat the Afrioen fertiliser industry will
ontinue to grow in iLpertance during cosing years, and will ocontinue t0o be an
sxa2j le of 1ndustry generated Wy an exyssding agrioultural preduction.

Pesticides

23, Irtemsification and ezpaneion of srop production dringe inte growing imjortance
the genoral slass of req:ieites known as pesticides, nervicidee,insectiotdes and
chemioals uned for the control of plant peete and Aiseases, weed oontrol, aninal pests,
atC,

Although there ie a tendency fer incr-asing emphasis to be jlaced on blelogiocal
netuods of control snd on the production of varieties of plants which are resistant
or even immune to speeifio disesmes, it is prodabdle that oheaical oontrols will
sontirnue to be the sost important and ;owerful weapon in combatting weeda, insects,
rodents and other peets, animal pests and diseases, and ths [lant liseases caused ly
fungus, bacteria and viruses,

24 ~onservative sstimates :f the loeses in ;raoduot on and stepage of farm crops lue
to ;lant jeats and dies.ses today stand at ru ghly >ne-j.arter to one-third of the
total ;roduct.on.

control of vests and iiseases therefore holie rut hopes for freat inoreases in
the quart:ty of fcol for growing populatinne,  This, of roiras, ine udes measurss to
be taken for the contrel of animal peste and diseanes.

25 Featiciin groduction is basisally the concerrn of the chemical industry, and
product.on of  eaticides in African countiries is at the present tine linited, the
nwater jart being im:orted. Chesical industries are, however, Leing established

in a srowing nuaber of co.ntries, and the addition of peeticides to tue range of
prodacts of the new chemical industries is expected t. take [lace very rapidly and

'L 8 enable the cheamical ind ietry to ocontribute tc the vitally meeaed product:om of
food and . ther ;roducts fros faree ani forests. Nowewver, unless thoreughly tested
ant used wumder very strict eeatrul, application of resticides and other chemicals oan
be very langerous, dus to tezic residuse,

Seed eyiplies

26, The ;roductisn in jJantity and quality of e ery orop is dependent upon the
inherent potentiality of the seed that e put into the evil. Wo satter how good the
cPOP; ing dyetes ias be, or Low heavy the fertiliser dressing applied, the orop
obtained is lependent on tue ylelding sapaoity, tus diesase resistance and other
abilities of the artiocuiar variety that ie used., At all levels of soil fertilivy
the varietal characteristios of the @sed used are limiting factors in the yield that
16 ob ained and the Juality of the product, This natural law is of s¥ill greater
importance, sspecially for perennial orops where yielde for sany yeare depend on the
same nead, suoh am fora:e rope, tres crops and others,




27. Many industries based on agrioulture have now realised the importance cf high
quality ssed for agricultural products to be used for processing, for example, nilling
sanning, sugar, textiles and other industries. In countries suoh as U.3.A. Caneda,
Avgentina and Sermany, the above industries hawalready developed iheir own seed
branches in order to make available to the farmers sesd with improved varietal
oharsotaristios for their particular oonditions and industrial purpose instead of
those whioh are oommonly used. Many gocd examples can be Ziven of the prospects
arising from the usage of high quality seed of superior varieties, acoompanied, of
oourse, by an appropriats improvement in plant nutrition and plant culture.Preseat
day meiss hybrids in the U.S.A. yield 40-45 percent more than non~hybrid varieties.
In Nexioo, yields of wheat inorsased from 3.8 quintals per heotare in 1952/53 to
21.9 quintals per hectare in 1963/64, due to the using of superior seed of improved
varistiss. In the U.A.R. the rioce yield increased from 37.0 quintals per hectare in
1952/53 to 58.4 quintals per hsotare in 1962/63.

Also in the U.A.R, and in some cther ocountries ssed farms and sesd inspection
laboratories are developing rapidly.

28. Thess sxamples demonstrate that seed is not only the mcst important of the raw
saterials used by farmers for increased yields, but that its use also loads to the
best pcesidle profit - not only for the ocultivator but also for those involved in
industry.It must be realised that measurable results and conitnuing sucoess can only
be achieved when governments support and encourage the development of a oompetent
seed industry, inoluding plant breeding, variety testing and zaintenance, planned
propagation, offioial organisations for seed certification, processing and storage
plants and ths proper crganisation of seed distribduticn.

One of the chief problemgof the seed industry is the establishment of prooessig
and st .age plants. When a grain or seed lot has been harvested and threshed it
always contains a number of impurities suoh as straw and chaff, sand, dust, other
orop and weed seeds and smut kernels, as well as a certain amount of broken, light
unrips and shrivelled grains whioh often have a high moisture content. In order to
segre;ats these impurities and % obtain a dry, pure lot, the grain or seed should be
cleansd, dried and processed in various ways depending on the amount and type of
impurities.

29. By adopting effective development programs for seed processing and storage,
govsrnuents not only decrease the oftsn snormous losses and inorease the market
value of the grain, but strenghthen the home market and open up possibilities of
exports. Ry sowing only seeds of improved varieties from whioh impuritiss have
been removed, the countries ars therefore assured of high crop yields and bdetter
qualities,

The establishaent of the seed industries in African countriss is an absolute
sssential to agrioultural development, and industrialiration plants must inolude
plans for thsir dsvelopement.

Animal Todder and Feeding Stuffs

0. Renevable natural resources of animal origin inolude a variety of products
such as meat, milk, chsese, wool, hair, eggs, bones, hides and skins. Bach is the
basio material for various industrial developments. (Seo also the Papers No.III and
No. IV dsaling respectively with "Food and Food Produots Industries" and "Industries
Proosssing Agrioultural Produots other than Food",)

0f the rsquirements for animal production - a branch cf agrioulture of
inoreasing importance to the majority of Afrioan countries - animal fodders and
feeding stuffs are of first importance, and inoreasei animal produotion is dependent




on ensurin; suypli-u of ari:ral feeds and fodders.

31, Yhilst, in Africay co anirieg ac o eoley e Teatoer £ 1lioal tel o er
requirerents are row chtained fror it 1ol racin o, an? £ 0 e Ay o@oie o
incronse the rield anl quality «f ‘e rolucs r- tars’ v o0 o, the rodaction o
fodlers - chiefly hay and ene:l e ~ @i caltiv.ted (onds 1a ste 1ly anere.sing.

Improved crops, and cultivution ~oii-'e, and nethois and technilypoes of foller
conservaticn are ra;idly extenlin_, and the way 1o < ning i for the ure ol 1 wid»
range cf nivw fodder making hanlling and couse.vin_ eqalphient. Speed 13 *le esrurnti
in quality fadder j;rcdiuction, and speedy Working can seldcn te achieved by relying
solely on manual labour to Landle the ir-reasing am . ints »f anunal foider that are
necescary to erable an ex ansion of animal ;roduct.un t. take ;lace. The use of
; owar equipment for foiler cro, ;roduct.on, .andling and con. rviat.ien L5 exjected
‘atly to increnze, Txtenled use cof fertilizers, , sticides and imjrovel sweds
will also play their jpart in incr:.asing fodder ;r.lict.cn,

32. Increasing use is Leiug mode in animal ferlins 'rograms of comjouniel and more
cence .trted feading stufls, using o-real and Sejuminius Iilan, an' ay Uy-products
of 0il milling and ot..er jroducts jrocessing i.dluotric-y, th:t are botl jalatatie

and nutritious. Amon_st the nmcre hulky of there hyeyrolicts zre *Le seel lulks from
buckwheat mills ard cott@mseed c¢il extrac: . ng  1lunts. More councentrotel feeds recult
from *he removal of the oiuter _raia lagers in the maliirg ol rejaration for hurman
consumption of cereal srains, for examjle wheat bran and zidiling j rice tran and
rolishings; oat dust and niddlingsj barley fe 4 and rye millings; naize bpar and
raize germs; _erm meal; ;luten feel and mecaljmaize il ca''s il fliked raize e

=11 valuable feeding ;roducts from milling and starch mwaking industrics. Tesidues
frem oil extruction and ;rea3in plants and from the «u ar ini.stry lLave «ide uve as
animal feed. In the same way a re ular demund exist {or t_th wet and iry brewers
grains and distillery s1ins, From abdbatoirs and slaughto: houses blood, meat, pone
cr wmat and bone meals ~.ay be ugad 4o prepare aniozl fredin: stuffs, csoypecially far
tLe joultry industry. Similarly, from the fish ;roces:ing .udustry fish recidu:s

1.1 surpluses may be us-i for animal fteeds. (Sece alsc Taper No.VI : "Fisheries

Ind isztries"),

13, The 're:aration of nipal feedlds, bot™ simple arnd comounmii: a Towing
srecialised industrial ac’ivity in many African co witries, anl in a levelopnent %o

Y. - fzregeen in all countries where animal production is ex;anling.

Taad ;rejaring 231 vixin. ; lants vary ayyreciably in size and ceore, and so

1o the sieces of epilyoent noslel. Basically, these feed mill. contain weigliang,
aifting, . ri-di-g, -:ixing, storir:, ;elleting asd raciing units, testin,: and quality

Fa

control 2pdpmenty wod dacd

1 oLoed redacte.

1toen Tor lifting and transporting riw actarials and

A-imal llealth Heguisites

34. Amon,st tie wide raunge of animul health requ sites which must be rroviled to
orsure a succeasful program of increased animal producticn, the sup;ly of vaccines
for the inmrunisatiorn of Jomestic animdls against contagious livsvaces i3 of raat
imjcrtance ¢ the African continent,

The ;roduction of vaccires, ind the:r ap:licaticn in ‘fiall, wer= in fact
t.e first and only activitiec of tlLe Veterinary JSecrvice . several years. Before
any atterpt was nale towards the amprovement of livestoch ,1ciluction, it was
imierative tlat livestook 3i-:14 he jrotected as ull, is possitle a_ainst e, izotico
vic.. t W™nlerpect,

The jusition as caiaedly oo el over ‘hHe  ayrg, Al t.e ‘roiict.on of




vaccinee is now undertaken by different tyjcs of cr-anizations, sometinm working
together in a single country.

The size of va.cine producing establishrents variss wilel from c mtr to
C. intry,netwithstanding the number of livestock jpre.ert. S.ne iabrratories issue
only a few thuusand doses of vaccines a year, whilst other. JUPtly q4antitico as By b
a8 twenty mil.ion douses and more.

35. The large quantiti:s of vaccines needed to ;rutect t.e .ivestock of Africa munt
be cuaranteed to be ;ctent, safe and viable. At jresent bicvlojical control of vaccines
is wermally done in the laboratory where the. are roduced. TLie is not “ntirely
satisfactory. laxity in control sometimes occurs, anl even 1 conplete lacxk * control
has been encountered. This is liable to occur wher the astaff ir char_e 13 not fully
compstent in the difficult procedures involved. It must be enjphasised that, as far as
is practicable and after careful evaluation of the situation, vaccine production for
veterinary purposes should be concentrated in larger, well-equipped and comjpletely
staffed institutes and that very strict control over safety, potency and viability
should be usxerciscd on every bdatch of vaccine.

Special Reguisites in the Fishing Industry

36. Paper No.VI : "Pisheries Industries" deals with tlLe ;robleons ssscciated with
sndustrial development in fisheries, which differs from the other indust:ies bised
on remewable natural resources. Mehing and the fisheries indwsiriee involwve the
exploitatien of a raw material source whichcannot be easily quantified as ie roesidle
with trees, livestock an® field crops, because ti.e catching of fish is a hunting
effort by comparison to the harvesting of a land CTop.

37. The fishing Wat, equipped with the ne essary fishing gear, is the primary tool
for raw material production in tu: fishing industry. 3ince fishing boats and sear
rerresent the largest single item of capital inveatmont in a fislery industry, the
possidility of surrlying these through local construction offers considerable
ofportunity for develoring a supporting indust:y based on hoat-building. The
levelopment of the boat-building industry has _one tand in hand Wity tlLe developent
of forest rroduct industrics, where advances in t'.e nanufscture of a~eciai lumdber
and marine-type plywoods are tToviding hishly s.it:ble mterials for woolen toat
congstruction.,

At the same tine that boat-building off.rs opportuaity for local industry, *he
manuTi cture of cordage, ropes, fishing mets and othe: item: ur d in the conatructt s
and ogeration of fisling vessels opens up further ;ossibilities for looa' tniuatri«
to be :stablished,

8. As Tisling cjerat .ons ,rogress fron anall non-power cralt to larger motor-driven
and nechanised craft, the natter of adequnte harbour facilitiss becomes of incre \Bing
importance,

Amongst the lLarbour fa-ilities inoruasingly required as tue t.shing industry
develois are maintenance and repair units for tue fishing vessels, to_ ether witk
nechanised repair facilities for motor veesele, fueling statione, suijs etore. and
fishing supplies, and ice manufactur: and suprlies tor use Ycth an e fia:in; veanels
and during subsequent narieting operationas.

Pre-progessing

33. As farmers in the developing cointries move from subsistence to a caahb sconony
they radually come to see that it pass to meet, sc far as possidble, the  refsrences
of the market witl re:ard to the form and quality of their jroduce, At tre iarme timn,




L R Y S 1ot o activit; leaves them with leos time Tor tnanual
N v il cnotve. ure coting to rely on ‘echinical equ pment roviled
L ‘. T . . raally fairly simjle ejivjnent, bat to the axtent that it
L o thep oa et oait oom the marnet sith Loan time o el 0wty o 1t
e tome o ,ort oty ot neentive to exjand tteir cityat further and invest

{n o caossaplox, ar el aoale machiinery.

L. T ertaarn oarts  f *la gorid, grain oro;: are o*ill lLarvested by uprooting
e*a 4. @ ,.apt by .a1 hefore dres.ing ‘it the  rain witi 1 flail or atick. Th o iu
tat At .s o tlme-UonBunile T cesc w.ich severly lirits tue acreage that a family

-y & * ‘ea, with, The 1se cf a bili-book ~r saythe sjcedr uj the ;rocess

“a,ieratly w.1.e 3 linler ind combine harvester resjectively nake possiltle a very

e SeT Lt atille At the z2ame time, tie 1, of larger scale equipment
1. ¢ intices iror-.ael ,roduction, since farmsrs are anxious to eorloy it to full
‘sjacity, This cereral stimulus to farming may be seen in t e ;rogress.vely widening
1> ere of iwduotrial carticijation in agricultural jre-procesring activity.

1. “he hasic Tegiu.rements for cany .gricultural  rolucts are tlat the, should be oclean,
try, +«.1 wsfore ir gaality. The means by which jroiicers achieve these standards
proviie intereztin,: tllustrations,

1. ™e su -t ing of crooininits or aaize cobs deas not naod comjlicated equipment-
*. .'h it nay te nctel that corrucated iron slLeets make a [ood drying surface. But
f:r aratica coffee, where tl.e iryin; process Las to e carefully controlled, specizlly
~8lC ¢t cimle nesh t.oays are ow regognised to tw a well-worthwiile investment,
ey oarly, e Arvice shels for {les and akins, alth .’h em loring for the most  art
iocAL ate 3al, -1a. T"uce are o iire pauze to e t flia~., The eficient lvyiv:
F ot rup, o the Htrar ani - ec;ecially ir ‘he wetter arcas - often calls for

L&, .4l tarn. Artificial lrinrs, either locall) ci.structed cr initially im,ortol
roBing inty .ae and ~ften -rove to te a jrofitable invostoent.

N e Ciearin, ,rocess maAy be simply a catier f seivin, aad winrowing, but
L3POY L piucel.. s, uuch aa for erample, the wasiin; of coffee dbeans ifter
‘or®e .Ti0h, .. d..ngay et .se T o3 ecially constractad ejiiprent - in tLic cuue

cemont~.ii i wa'.ing tinks and chan 3ls, (These chaniels also serve as a quick
w1 f ce;arating t'a L1t t rom the Leavy coffee', Apart ‘rom cleanin; and
, wany (ralists have 1o te field-procesied tefore saley and here toc incrraving
om L ity wale of zdva-cel tethnijues,

“qize and rooondiit aLel.ers, ;and o,erated, make light work of what used to
. *eijew labear,  Totacco barns are being construstel of imjroved design with

S oarate teans f te erature and Lumidity conutrol. Wit lncroasing prosjerity
S T 1 S A 4 tacs _art of treir roluce rom the market until ore
Ay . am ,tieee sxae “tainable, Thia 18 useful and beneficial wihen it loals to
;pe rer, fisjoaamly L.t trere .3 a ;azallel neeil for im, roved storage facilitices
% O o rarm oLnd fcatnent acainst ineect pests.

"1, The warketing oy ater {toelf 1u naking incraasin; ase »f iniustrial mothols in 2
t::t a4t et §o ;resent acTicu.tural ;rodicts in a fore that is acceptable to
ce omoplL ot ioated conaumer tastes. Irading and jacking machinery is now operating

oAt wh o barter - oa,e than even tern yvears agoj and these retliuds are now leading to
1 ere s ly ex;ress A {emand on jroducers for definitely g;ecified typ:s of
e, The xiers 57 breaikfast cereals and atanlarl flours; the juick-frosen
ety the o 4t Jaceerg) tue fruit and vegetable ca ners, are in thoir

.4 *..m sjhe: s, ty tLe nature f their lemand, causing firmera to resjond in a
i ey 1o 'ie  rea ve of econumic advance, by investing in ‘etter aquipnent
- veoen e oar er scale wethois. To the extert that thia reduces
» HE vty arteririae and rennits in o1 cheajer cost of
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production the trend i3 wholly to be welcomed.

Packazing

45. Incr~asing separt.tion of producers and consumers due to urbanization and
economic specialization results in increased transrortation of a_ricultural commodi-
ties from the farms to therotail shops. Careful racking to rreserve oods in
transport becomes essential in order to reduce losses to a minimum, During the firast
sta_es of devel ognent, packing is of 1ittle importance sincoe quantitics handled ara
small and ‘ranspwrt distances short. Farmers use their owa farm ;roduced containcrs
with little or no resard to quality, weight and transport costs of racking materials,
At a later etace of economic developmont, this original situation reflects itself in
scorcs of different containcrs being used farone and the same comnodity at <ne and
ti¢ sane markete Neverthelass, the larger demand for containurs Joads to the
crer_ence of a special rural handicraft in which boxes, trays, baskets, etc. are
teing rroduced, lWith furthor development and the irtroduotion of =tandardized
containers, the avenue for ithe establishment of small-scale rural industries developu.
These industries could often be an important user of locally produced or imjorted
timber, as well as a place of erployment for surplus labsur in rural ar.-as.

46. Tith a furtker raising of livin, standards, consuwer demard for marketing
servic:s incroases and more and more consumer prepacking is necessitated. Althou k
tLis lecvel has not yet been rcached in Africa, it nust be expocted to occur in tae
supply zones of the riclier wrbdan areas, and possibly also in ;laces of cxport of

e rioultural produce, including supply to shipping anl air lines, A special field
for careful prepact.ing is tho rrodudtion of deboned moat or meat cuts for oxyort at
wiich many African countries aim. To facilitate such a notlod, modern now
slaughterhouses, or in the cases of fruit and vegetables, modern ;acking stationc,
rust be cstablished. These facilities are progressively moved into the yroduoticn
re;ci.ns to cut back tranaport costs and also to make use of cheaper rural labour,

47. lith new packing methods, new packing material will bs needed. Althou_h thics
raterial, e.g. waxed paper, cardboard, aluminium foil, plastics, is originally
im,crtel frow abroad, the trend s towvard the establishment of local nanufacturing
pPlants, using domestically produced raw materials or operating undor licence of
foreign companies,

48, A particularly important development in the field of packing and preservation
is the cananiang of perishable produce, e.g. meat, fruit and vegetables, and possibly
milk and milk products. Canning is sometimes the only poesible way for jac.ing
rroduce for export since it allows for processing and thereby complete disinfection
of rav materials - oxport of raw or frosen meat from Africa to Burope is prohiib.ted
because »f sanitary rejulations in the importing countriesj some countries do,
hovever, permit the import of canmned processed meat,

‘hen connencing such operalions, remouree must _encrally be had to importation
of tinplate from abroad. VWith tl.e high cost of transport and timplate this nakes
canning only marginally rrofitable until locally produced tipplate from a
noigbtbouring c.untry becomes available. The repercussions upon industrialization
are obvious.

49. In summary, it oan be said that suitable handling methods for the differont
aricultural products aimed at «:se of hardling and roduction of lossos, have given
rise to the cstablishment of a whole new industry. Preparation of packing materials
of numerous types and shapres can alsc bec.ome an important rural industry.

I T
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Transjortatiop

20, Inadequate trans,ort facilities are largely res; ongible for the continuance of
subgistence farning in man_ area . Deficient communications limit the range of
~arketing, confine sal-. to noarly consumers and thus jrevent optimum utilization of
asricultural land aud :roderntzation of farming :ractices. Producers in many countries
aro conatrained, thr ugh laci of farn to markct ro.ls or by aigh freight charges
resilting from inadejuc~te means »f comwunicat. n, to concentratc on certain crors, not
necessarily those most needed or most acono .io. In particular, productiun of
.eristable produce is restricted by lack of tranajort possibilities. Provisicn of
trans, .rt facilities should therefore be one of the first stepe in the imyrovement of
a;riculture and jromot.on of industrial development hared on reneweble natural
regources,

For jerishable ;roducts, transport fccilities nust aim firstly at speed and
aecondly at good travelling conditions so as to kee} loases at a ninionun. Mor all
;roducts reduction in total marketing .osts should result from inproved transjort.®

51. The type of transport used vill vary from oountry to - :untry and roduct to
product. Road tianerort offers tue advantage of great fi.xidility in operation and
the _ocsibility of providing ¢oor-to-door service with all the savings in loading
and unloading that this implie.. Railways are jarticularly suitel to the transjort
of bullky goods such as ;Tai.~ and root oropej the major difficult, lies in tle
extremoely uich i1 tial investment! hich makes their construction unoeconomic if nly
acricultaral crops are Lo be trans,orted. I=xceptioms are, of courae, the ~state
railway . on sugar, sisal and other estates. ‘fataer trans ort, although very cheap,
cenerally imjlies frogquent handling «f produce bsfore it reaches tie final coasumer,
tuoroby fton cancelling any oost sdvantage origiually ,alned. Air trans;ort for
_ricultural jrodice .s .estricted to bigh qaality, small quantity items such as
sarly vezetables and repacked daboned meat,

52 Developnert f trans,or. facilities will in moest _uses twsult in inem a ol

rura’ 1adastrialisa‘ion an? exjyansion of employment opportunitiss. The ovnastruction
~f a mew road openin_ uj a new igricultural region will mecessarily lead to an
increased demand .or moter vebicles or initially at leas! improved animal-drawn
carriagus. The servicing of this rew pool will require a sudstantial numdber of
sorvicin: atations ard regpair shojc, s well as maintenance services for the new roud,
In t:irn, *‘he existence of an all-weather road alleoss food roceseing industries to
,euetrile newly ojoned arcas and resulting changus in agricul‘ural production  attoras
ill firstly lead to increased lema.d for means of jroductiony and asecondly ccasunoer

oY e
L0 al e

T4 is im;ortant to note in this connsction that development of trans;ort
farilities in many re;ions in Africa is bas:d mai. ., un improving acriecultural

* Presen! lay tran.;ort facilities in Africa are lar‘ely still those established
tefore independ nce and primarily oonstructed to facilitate movement of exjport crops
an! mineral from the intsrior to the ports. A escoretariat document 1/ yrejared for
the TCA/BTAPFAC Conference on Pulj and Paper Developaent in Africa and the Near
Tast, held in March 13¢5 imn Cairo, pointed out that in _eneral the various traneport
services were established to carry rav materials to trne industrialised countriss of
the w::ld 80 that the ahip;:ing lines operate between African and Turopean jorts with
relatively little coastal trade, and the railwaye are penetrating lines built from
the ports to serve the hintarland oF to svacuate minerals.

1 Ajp,raisal of the %o ionas "Other Pre-Requisites for Puly and Pajer Producti n®
AT PR CCNR, 8 PATTR ITI




production conditions, e.g. feeder roads to rural areas, but their existence provides
the prerequieite for penetration of other industries into bitherto undevelop ad areas
where they can make uee of relatively cheap and abundant labour.

8inoce many agricultural products are bulky and perishable, traneport costs are
taking up & rather high share of the total marketing margin. Primary and secondary
prooessing induetries therefore tend more and more to be established in the producing
regions.,

Refrigerated Storage and Refrigerated Transportation

53. The manufacture of refrigeration osquipment und ths oonstruotion of transport
vehicles and holding facilities in whioh it is installed, is a growing industry
intisately related to the production and marketing of food, both of vegetable and
animal origin. Refrigeration equipment is used in the traneport and storags for
dietribution of much fresh produce - meat, fish, milk and milk products, and »any
fruits gnd vegetadlee for example, and increasingly in the marketing of frosen foods.
In the USA over 3.6 million tons of food valued at $ 3,000 million are distributed
frosen. E.sewhere refrigsrated marketing operations are on a smaller soale, but are

sroving rap-dly.

54. There is no doudt that refrigeration will Play an increasing role in the
improvesent of agrioultural sarketing in certain regions of Afrioa for example. Its
extended use not only oontributes to a reduction of physical lossee and a more even
supply of agriocultural producte throughout the Jear, but also ensbles producere to
resch dietant markete which are at preeent cutside the scope of unrefrigerated
marketing ohannels. In thie way it providee an inoentive for expaneion of output
and earns much needed foreign exohange for iLs country.

55. The siaplest methods of refrigeration during transport is paoking with ice as
ie cosmon with ohioken and fish, or the use of railcars fitted with ioe bBunkers and
fans to distribute the cold air ooning off the 1ce. This oreates a demand for ioce
plants wvhioh are playing an increasing role in the sarketing of agriocultural
perishables in South Bast Asis, for example. Transyport vehioles 28y alsc de
refrigerated mechanioslly by a dissel, gssoline, or diesel-electrio engine. Ths air
ie usually dlown direotlr into the oargo from a cooling coil or through an air space
or jacket surrounding ths load. In more advanced units the teaperaturs oan be
adjusted to any required level and maintained there bty meane of thermostatic oontrols.

56. As & meamure of the demand for refrigerated transport vebioles in agrioultural
sarketing the Bunkist oitrus sarketing organisation in California ships 69,000
ocarloads of citrus annually. Allmare shipped under controlled temperature oonditions
approxisately two-thirds bty rail and ome-third by truok. In 1963 there wergTreported
te be some 500 refrigerated rail and road vehiclss in Oreece engaged in fruit export
transport and in meat distribution. Supplying of equipment to meet such needs oan
provide a starting point for a substantial lipe of industrial development. Twenty
refrigerated road vehicles have recently been built in Turkey, for example, with
BanRy parts frem domeetio mammfacture.

57. For maximum benefit from refrigerated transport special equipment and facilitiee
are also needed at the despatoh and receiving ende of the marketing ohannel. At the
produotion point precooling equipment, refrigerated 0old stores for assemdling of
produce aweiting shipsent and freesing plaats find am importamt rele.

The use of preccoling equipment in sarketing ie imoressing. Mroiler ohiokens
sarketed ready te cook are cooled in celd flowing vater usually in a leng trough or
taak through whiok the producs paseee &s it is sprayed or submerged in refrigerated
water. Amother and more osstly type of precooler employs the vacum prinoiple.
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This ie extremely fast, effioient and invelvee & ainisus of moieture loes.

58. A relatively smsll soals freesing plant for peas or epinach for exaaple,involves
an inveetsent in equipment, and instellation of buildinge of eome $ 200,000, 4 larger
enterpriee oapable of handling 25 to )0 tone of beane per eight hour working day
requiree an outlay of over $ 1.5 sillion. In the developing oountriee the export of
prawme to the U.S.A. has been the basis of some of the first initigtivee in this
field. Packing and freeeing plante of thie type are operating suocesefully in Karaochi
Alexandris (U.A.R.) and Damman.

59. Cold etoree requiring insulation matsrisl, refrigeration units compreseors, air
blowers, temperature contrel equipment, etc. in their oonstruction are used both on
a short tsrm basis to facilitate aseemdling and distridution, and to extend ths
marketing season. Specialised oold steres are being eetablished in producing areas
where, for imstanoce, apples or petatoes are stored for several menths at temperstures
of about 0°C and 69C. Refrigerated storage oapasoily fer petatoes in Indie, for
instance, reached about 70,000 toms in 1960. Also expanding in their covsrage are
sulti-oommodity cold stores vhere varions commoditiee ocan be held at temperatures in
acoordanos with the requirements of the products to be stored at freesing temperstures
between sbout =120 to 20°C or at 00 to 69C. The length of storage might vary from

s fsv weeke to several months, depending om the sarket requirements. These cold
storee are also ueed for storing imported froeen or ohilled foode for & few months
until 4t is distributed to retailers, or for locally produced food to even out
seasonal fluctuations of supply, for example, meat, eggs, butter, poultry, fruits and
vegstables.

Befrigeration equipment ie widely used to hold such produce at correct
temperatures until reaching the retail outlet and consumer. Omne link is the
refrigerated distridution warebouse where produce awaits looal delivery. Refrigerated
display cabinets in retsil markets and shops or small cold ohambers im order to hold
over perishable stocks which are mot sold on the day of delivery oomplete the oold
chain.

The refrigeration equipment required at the various stages in agriocultural
marketing is yet ancther illustration of the way agrioulture and msnufacturing
industry are inter-related.

Procesel. ] o

60. The PAO Contribution to this Symposium includse some more papers, which deal
respeotively with 3

(s) Pood snd Food Products Industries (Paper Bo. III).

(v) Induetries Processing Agricultural Products other than Pood
(Paper Bo. IV).

(o) Development of Poreet Industries (Psper Fo. V), and

(4) Pisberies Industriss (Paper No. VI).

These papers also rsfer to oertain requisites such as toole, equipaent and
machinery, but the soope of this and the oiber four papere doee not persit detailed
discuseion of the grest varisty of requisites required for the sstabliehment of
industriee utilising raw materisle, derived from agriculture including animal
husbandry, forestry and fieberies.
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61, Processing tools, equipment and machinery are already inoreasingly manufactured
in a number of developing countries.

Suoh a development will have to be accelerated, and of‘ers at present a areate
opportunity for implementation eince manufacturers all over the world have btaen
giving, over the past 15 years, more attention to the development and subsequent
nanufacturing of simplified equipmunt and machinery, that oan be used in small anu
medium sised prooessing unites.

Thie is of tremendous isportance, deocause it is olear that industrial
development does not need to be implemented solely through the sstablishaent of
large-scale enterprises, involving high oapital investment in buildings, plant
layout as well as in human resouroces.

All commodities, however, oannot be processed industrially in ssall to medium
sised plants. There are now, bowever, available for quite a oonsiderable number of
oommodities oommeroial pilot unite that ocan operate economioally if properly managed.

62. Suoh pilot units offer unique possibilities for use in rural areas in the
training of operators at various levels, and of managers, and the demonstration

of suitable proocessing techniquee and technologies. Onoe susch a pilot unit is
operating satisfaotorily - whioh oan bo achieved under proper giidanoe in a

relatively ehort period of time - it ie easy to enlarge the capacity Wy adding another
line of equipment.

If ocarefully planned in advance, sspecially with reference to requirements
suoh as water and power eupply, building structure, loading and unlosding fecilities,
and also taking into acoount future supply of raw materials, such a pilot plant oan
rapidly expand in scoordance with raw material supply and sarket desmand.

63. Fros & national viewpoint there is msuch in favour for such a development,

wvhioch will greatly up~l1ift existing socoio-eoonomio conditions in rural areas, and can
be instrumental to stop the unhealthy, often unethioal and uneconomio process of
urbanisation. (See also in this respeot Paper No.I ¢ "The Xoonomio Significance and
Contribution of Industries based on Renewable Natural Resources, and the Policies and
Institutions Required for their Development").

64. FAO - as a servioe to ite Nember Goveranments - is oontinously pudlishing a
nunber of specific doouments - Studies, Developaent Papers, Inforsal Working Bulletins
and Periodicals - whioh desoride ths variety of tools, equipment and machinery
suitabls for use in the industries based on renewadbls natural resources.

Some of these requisites oan be mads looally, others will have to be imported |
initially, but at a later stage will need to be manufactured in Afrioan oountries. |

65. In addition, these papers also outline selected methods and processes, and
hov each piece of equipment and machinery is used in plant operations. They are

of great educational value by indioating how prooess improvements can be made step
by step, and are therefore very ussful in the establisheent of training prograss and
demonstration projeots.

A number of these doouments deal with oommodities that are of importance to
Afrioan oountries, and a seleoted list is attached to this paper as an Appendix.

Planners of produots processing industries also make use frequently of these
papers, vhioh furthermore have been found useful in nany PFAO operated field aotion
projects whioh were initiated at Governments request.
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66, PAO - also at ths request of Governments - eupplies frequently indicative cost
figures and piiot plant layoute based on a variety of requisites at prssent available
in worid msarkets.

gonolusiong

67. It is vital $o sneure that these various requisites are used if possibdbls in
oonjuntion, sinoce, if eamploved in isolation they ars not likely to give approxisatsly
potential oontridition %o eoconodSic devslopaent. The same proposition holds true
regarding the interdependence of these requisitss and the institutional and
infrastructural factors referred to at the begiauing of the paper and aleo desalt

with in Paper No.l.

Tuere is, of couree, n¢ mechanioal forsula for the appropriate combination in
whioh these various factors should be supplied. This must be devised on s oase-ty-
case basis and elabo-ated in the light of careful and extensivs planning, research
and sxperimentation.

58. The problem of the local mamufsoture cf these requisitss is a separate issue,
and one whiob will presumably take & rather lomger time to solve, since it is
eudstantially conditioned by the degree of industrialisation of the country ooncerned.
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