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The FAO Contrilution to this Symposium includes in addition to the

one mentionec above six other papers entitled:

I: The Economic Sipnificance and Contribution of
Industries based on Renewable Natural Resources
and the Policies and Institutions Required for

their Development.

I1: Some Essential Reaquisites for Industrial Development

of Renewable Natural Resources,

I11: Food and Food Products Industries.
Ve Cevelopment of Forest Industries.
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VII: FAO's Relations with Industry through the Freadom

from Hunger Campaipgn.,
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INDUSTRIES PROCESSING AGRICULTURAL PRODUCTS OTHER THAN FOOD

INTRODUCTICE

1. Agrioultursl roduots other than food (excluding forestry anc fishery produocts)
inolude the beverages and rav materiale used in various imdustries sanufecturiag a
vide range of mainly consuser goods. The farmer himself rerely consuses such of
such produce in the rav state, but rather selle it for ocash. Since in developing
regions euch as Afriocs, industriee are relatively fewv, the sale ie nainly for
export, Yot requirements of the manufactured consumer €90ds in such regions are
oounsiderable, and are liable to inoreare relatively rapidly as econosic develoment
leads to higher standards of living. Vith the rav materials at hand, this
naturally leads to consideration of their loocal manufaoture, vhich shoild however
take into account induetrial and techmologiocal developments in other parte of the
‘10“.

The rav produote oan be roughly divided imto five main gIoups, vis:
I. Nature] Fibers, vegetable as vell as animal fibere;
II. BHides, Skins, leather, imoluding also animal by-preducts and taanis

extrects)
III. Seps and Secretions, suoh as rudder, lac, resins, eto.}
IV. Techaios] apd Espentisl Oils, izoluding drying oilsj
v. Cfondiments, such as tea, coffee, 00c0s, t0bacoo and spices;

vI. Mgu_z%gg_u, euch as industrial staroh, imsectioides, medicaments
and dye-stuffs.

In generel, the agriocultural rev materials all require sose degree of processing
to put thes in & form suitable for oomsereial marketiag - oottom has to be ginned,
vool ecoured, hides tanned, rubber milled, while the processing of ather agrioultural
rav sateriale ie even more complioated. This initial processing is largpely
performed im the producing countries, and most developing countries have proocessing
unite wvhioch say be quite ssall, or in the case of plantation orops, suck as hard
fiders, organised (for decorticatiom) on industrial limss. By a series of further
striotly industrial proocesses, the rav materials are trensforsed into finished
€o0ds, such as textiles, footwear, tyres, eto.

2. As a result of techniocal developments im this century, and mainly in the last
fov dseadee,san is no longer so dependent on the agricultural rev materials as
formerly whem olothes, footwear, tyres, paints, perfumes, eto., were exolusively
ssds from “"natural® materials. Only the products of group V, condiments are not as
Yot greatly threatened by synthetio eubstitutes. 1In groups I to IV; artificial
producte or synthetioce are imoreasingly taking the place of the agrioultural
producte, as production growth rates in the following table indicate. Apart froa
tLke faot that eynthetios oan be "tailored” to use, they have advantages in the



Misii % stail. ity f tueir isailly ond jrise, and ir teckn ) g 8. Mve..pawile .
POmcossing, Wk, b seses ™iativel; effigient &1 spcfitabie use ! ihes

Tavie & Ervducty n o f Betgre, and Janteet.: 'a age and tabde;

T I ——— S M e e it e g s e

isdioes (9%7-60 & 100 indioee (9%7-80 & ;W
Iiders - Watural 109 110 4 118 11.89 N 1 1 e 8.8
Yan-aade -
Cellulosio 100 11T 13 i .7 'Y ‘HEERY TN L ST Lé)
dynthetice 175 24  27¢ 48 1.08 BY 4 v I .00
Rubber - Natural 107 109 1Indg 11y .24 107 199 10 ily 2.24
s;nthetice 24 142 100 108 318 - - - .G*

While the development of aymthetio sudetitutes for agrioulturel rer sateriale
kae takes plaoce sainly cuteide the doeveloping avuntiriee, 1t 10 & jueetion of
e00ROAIC analyeie and polioy whether some ocouatries ia e Niddle Bast and ifricea
regions rich in simeral oil, sake more of their agriouiturel rev ssteriaie g
exteading proceceing industries vr wake sure of their ¢li Am petrochemical pruducte,
ouch as mynthetice, whioh wapete throughout she vorld if mot slvaye for the came
industrisl proceesing capacity, for the same end 4080 88 the agriouitursl rew
materiale.

Hotwithetanding the rising tide of the aymthetice, productiva of sany
agricultursl rav materials will ac doubt cuntinue o expamd, eepeocially inm sany
developing countries in tae Afric.n and other leos doveloped regionms. 3uca
rroduction 1e likely to contimue to be the sainstay of Sheir processing industries
for some time to ocome, and provided coets of producing aad proceesing these
wateriale oan be lowered, tLey ehould be able to meet competition frum synthetioe in
sarkets of develcped couatriee alec.

3. The eotablishment and expaneion of doseetio indussries proocessing icoal
agrioultural rav materials is a field of economio development often favoured Wy
developing countriee beoasuse it can contribute to the maimtenance and inoresse in
standards of living, while e2feoting eaviags 1n foreign exohange expenditures oa
coneumer goods in favour of expenditures on import of oapital and other gcods more
essential for ecoromic development; or because the value added in manufactupre
inoreasee the foreign exobange earned where the produot osn be exported inm place of
the ravw material. It oan slso by proseseing a larger domeetio market fur rev
sateriale largely exported, bhelp etabilise prices to the producer.

Afrioa ebaree witn otaer developing regions of the globe a substantial interes:
in She produotion of a nuaber of agrioultural rav materiale and in the potentialities
for their looal manufaocture. Scae developing ocountries are fursaer advanoed than
Others in exploitin, these potentialitiee. In the further developsent of looal
sanufaotire of certain rav materials as, for exsaple, ootton, developing countriee




Bet aly Sithin Africe, Bul is CIRET regiens, Wiii MO sevil YaAl Yo taBe intc e.ecur:
S80h cWhere Pians, 10 GREUTD Do Mighett 0eencmic bemefit froe investeunts sade ia
thie field.

L. Line
viay ¢f Batusal liders

i. Baturel fiders aey de diotinguished Mitveesn snisel ead ogutatlie Tivers; W
EToups are Liffereat ia chemiesl ccapesition, sad SONGNqUently ia certaia Vypieel
PEOpertics iike resction to Ayee. These ore masy types ¢ maturel fibere®, secre
shaa 2,000 epecies of fiber-yieldiag plaate ia various pris of the vorld deing
Knowe,of vhien, hovever, lees \aaa fifyy are presessed is &y signifisant ¢ antiy,
ad oaly edout tem o7 1Veive are of cutetending commereial Lapurtases. M fclloving
oshove gives & reviev of the ore Laporsast ridere. *¢

Asiaad Pidess
. M

6. Frus oilk, predueed Wy the silhwvemm Demdygz meri
B, “6114" oilks, Noeeese oills, predussd Wy variows issecss,
sueh o8 Antheres opp.

}. Batammal Beize

8. dool, the ejilermal protestiive eoveriang of sheep)

b. Hebajr, the haire of the Angore geat, the llama, alpecs and
ROURS |

o. Various anissl haire, such 00 came. and FObBAS Raire used for
fols, pig drietle, yei hNaiz, ete.}

4. Hores Nair.

Iamiadls Fidazs
A- Iasd oed Truit Botr TAdae

6. Soed haire such a8 eotton: Gesappiwm 0pp.
b, Pod fibers, ouch s
Eapok (ladomesia, Tailand): OCeide peantandre;
Bosbax (India): Dendaz sslebariem)
Vogatable eilks: ralotropis gigantes and othere;
o. Busk or Hull fibers, sueh as Ooir (Ceyloa, Imdis, ete.):
Cooos mmeifere.

>. leal fivere

a. Agave fiders, such as:
8ieal (Afries, Bresil, Vemesuels, Indomesia, Taivea): Agav
siealama;
Henoquea (Mexico, Oubs): 4. foureroydes;

Thetails of their origins oan be supplied as required.

e Statistical information is attached in the appendix.



antale (Mlitppimma 1 4. cantale
sobheguiiis: 4. leoneguiiiel
Negican henequen' 4. iuride;
lotona (8] 3aivedor, vetemails, Hondures;' 4. lstoms;
b. PFuurmius tenas <1 Furme, EROWR ver.ousiy ae:
Nov .ea.isn.d Fias (Bevw .oniand
Poreio caliene Lobile
Ratian  .apen.
¢. Furorees fibers, suor a8
Piqué  Colembia). Puroress seerephylla;
Nouritius fiver Meuritiue and Meual 'a): lurcrees gigamtes;
4. samseviere, bowestriag-llea) Africa/' 3eanseviers spp.
e. PRuseppie fiders, eved as!
Ananas fider (Failippiane, Bouth America, Rosambdique )
Bromeiis amanes L.}
Pita fio,e (Comtral snd Louth Aserics): Aschmes sagialense;
{. Varioue fiders, sued as!
Po.se 1sti6 (Nexiov): Sanuels sarmervsans)
' ‘arce (Prasil '+ Becglsscovie varisgate)

. aai-siem ! )

s. Rusa fibers, such as!
Avess or Nantis homp (Pailippines): Nuse veztilie;
Sanans fidere: (Hues perediaies war.),
8. Pais fibers, such e8!
Dus peis fider (Maiopia, Best Africe): Hyphsene epp.
Vegotatie brush fidere, derived f708 Wrious palss. ’

> Das) Fidere

a. Flaz and wea) fidere, such as!

Flaz i“ﬂ”. U.8.8.k., U"olo. Jw' NM)! L1 ue
usitatiesinus

sesmp (Burope, Purkey): Canmadis sative,
3uaz heap (Iadia, Fakietam): Crotalaris junoes|

. Jute amd ajiied fidere, such as!
lrue Jute (Indie, Pakietan;! Corehorus spp. |
Keaaf or Nests (lndia, Pakistaa, rmxmsa Nibiecus cannatinue, '
Roselle Indonesis, South Afries): Hidisous Sevdariffa;
Congc jute (Africa/: Urema lodata, Cephalonis polyandrum);
Abutilon (Chima)t Abutilom Avicemmes and A. indioua;

¢. HRemie: Boebseris nives

“hatever thelr origins, tue uses to Whiod the verious fibers are uwltimately put,
are determined primarily by their puysical properties as modified in prooeesing. In
this commection 1t is useful t¢ 20.aider the fibers and industries processiag thes
dnder the fulloving hesdinge:®

1. *leztile fibere, including ocotton, wool, silx, flaz, remis, hesmp.

“The m.st important, cotton and ool are often olassified along with ocelluloeioc and
syntuetic fibers as "apparel fibere™ although in faot their uses are much wider
e glaliels wa ‘ﬂnil/c

*FPajer-aaking fibsrs are dealt with in ‘be paper No. V. "Development of Forest ’
‘ndusiries”.




4. 30MMARS [ADRLS. ®siniy the eoft fivers, Jvte, Benal, ead aiiied fivers.

J. gendage [iReER., seiniy the bard fibers, sisal and ROBOquER, AbasS.

‘- RIAMAS, bIuah of B8Y {ARRrN. ineiudiag coir, plessave, pe.ayre;

5%  SWAag fARSES, inciuding mapok amd ogatabdie eilke.

Felioving pre-industiriai Frecesaing to put et ia Bertelable fore, tky fiders
in categories i WMircugh ) acve intc industiries where PIOPATOLOE) FIOonRees such as
carding and epinning oonvert them iato Jorm. Teoe prosssses aad the oquipment
iavelved are sdapted tc esch rertioular fiwr. Ar. in subsequent prvoeeses of
doudling, weeving, etc., the several maturel fibers in yare f-re are reletively
MRrely prooessed togather, although the san-@ade eeilulosio and aynthetic fiders are
oufficiently adaptabls %o b processed coa equijment designed % precess parsiouier
asturel fibers. It foliowe therefore that Vhe sames of partioular asturel fidere
sater iato the designation of ke indusiries processing hes, o.4. sotton Sextile
indusiries, woollen aad woreted indusiries, Jute semufecturiag isdustiries, ete.

Nader Texvile }iders
setten

2. W¥hile 1t 10 largely identified with apparel, and in Africe scitenm Lo Migaly
favwoured for this use, 00%10n has in faot & vory wids renge of Rousehcid amd
industrial uses aleo. 31800 it 10 8 generel purpoee fider, witd 800y uBee in
sasufeotured fora, requiressats tead to ozpand relatively repidly vith ecomomic
dovelopment, especially ia regions sueh & Afriea, waere the initial ievel of
development 10 gersrelly len. Thue, PAU caloulaticns® shew Shat e oontinsst as

& "hole comsumes 1.} kg. ¢° cottom textiles por caput, While developed regioms
ovasuse 6.) kg., but slastioity of demand is much Nghor in ifrice, the ou-efficieat
+= TOiation 10 LacuBe being arcund 1.) agaimet leess than UBLAy in developed ocoumtrigs.

In terms of tonnage produced, ootton e She S0t imporsant fiber. Ite predustion
1s quite videly erread throughout tae 61obe, and 1ts processing svens more e0. 4
considersble mmber of cousiries ia the Africea region ar ia fact very well sdapted
10 the jroduotion of cotton of different varieties. Me output o2 the cvatimsat
“hish shove diverss tremds, in total, approashes 900,000 toms, whied is adout 8.9
per oent of world output of cotteonm. Balf shie eutput s astri™utable to U.A.0.,
¥hioh along with Judaa provides she bulk of the vorld's Supply of extre-lomg stagles,
tile Uganda, Tensamia, and some tveaty other countries are producers sostly of
aedius staples.

Iakis ) Serten 3a Afries J961/62 Vo 196\ 64 £990 BOLLLS Yons
, Eappiis, euiiapeats
18

Iedad ATHICH i A ¢ 22 A W
dudan a7 16} 102 ) 5 ¢ 24 % tz
Tansanie i 9 48 - - - 1 11
U.A.R. 36 457 442 1) 128 13¢ 92 9 8¢
Uganda 35 65 » 4 4 4 10 9
Othere 169 210 a6 60 69 76 247 249 260

®8es St%atistiocal Anmex




'be jre-market .ng ;r osse of ginning, that 10 separeating ‘he iint froe the
0oltvn meed whi Lk 1e.d48 vaiuabie vii e @ by-product, 1s dome OB Iviler gine in the
ca®es o! exira-i-ng ete;ise preduced by U.4.K. and 3udan, while fur ehourter stajles,
SAY gins are used. «n thie conmecticn P 1s rendering sseistance usnder U.§.
dpacias Fund Cotton Hessarob Project to U.4.R. in introducing the scet sodern ginoing

and testing mettode with the “bjest of isproving the juality sad marxetabiliity ot the
Srey.

"ue grest Luik of African ocutten is exported saimiy t¢ se)er deve.uped countries,
but there is an sxpanding industiriai consulmption on the ocomtiment, and eome 220,0(x
tone, @:cut cne-quarter of total output Bov goes t¢ €oBesLio duiton textils
industiries. Beuvsuse ¢! fiuotusticne in desand, and elec ip worid priocee for cotton,
the Afr.cap evportable surpius doee not alvaye find & ready sarket. For thie reasca
& nuaber of Africap cottom producing ocuntries bave oentrelised or epecial aarketing
Oy oten®® vihich attempt ¢ support ibe price t¢ the produser; and as domestic ootton
textile induetry is developed to abecrdt a larger proportioam of prouuctioa, it ebould
anderpin these effurtae.

Gotten Textiie industrisiisadics

Se From anctoer 1mportant stendpoint, aowever, cotion textile industirialisstion
repreesnte san attiractive .ine ¢f development for Airican countries. Afrioan
couniriee’ acmeetic requirements of ocotton textiles totalled some 38G,000 toms in
1963, invuiving & ne. 1eport of 170,000 toms. Thie 18 & ooetly item in foreign
sxchange sinoce the vaius added t. outtom ip textile Frocessing say be as suckh as tvo-
toirds ot the vaiue uf the fimished guods. Consequeatly, if the ocontinest reduced
ite exy. rte uf rav cottor by 176,000 tcme and imstead expanded Africam cottom textile
»Foduction by this amvunt, eaving in Leaport expenditure might be three times the loee ’
in erport earning, and viher tLings being equal, foreign exchange availablity for

dave..pment im - rte wuuld be correspondingly imoreased.

lhiw genere; argument for octton textile industrisiisation in Afriocs ceamot

LUWeVer DLa jureued ¥:tLuut referemoce 1o the eounvalc oonsequencee for individual
Atrican ocountrias, er1 ndeed f:r countries vutside the region. African ocuntries
¥i.ivL embark or euck ipdustrial development woeuld nu doudt have t¢ comeider
resirictiuvn om 1ep:rt of ootton textilee which oa "infaat imdustry™ if not baiance uf
& ienta ,riunds, would nc doudt be soceptable under GATT. However, the mamy actuai
and jvlent.a. siltum producing countriss in Africe .end the Middle Bast) have moetliy .

tither ama.. domeetic Markete for cotton textiles, as oan be sesn fros the computed
Avaiiati.ltlee f-r Luse uss™ in the statistioal aamex. A proliferation of infant
-fdisiries eventuai i, deetined tu cospete With each other Alght BoAR vasted
snVesidenl, Whereas & Ju-urdinated sjpprvech o development of textile imdustiries
vithin certain [is.is, Might offer sconomiee 1n the strategio siting cf factories,
and in lLe sos.e -f Lheir operetiuns. Yhore a2z sconomio fremevork such as the Bast
ATrican Jcmmon Market existe, such an appIv ».t vould mo doubt stand a greater chanoe
<! sudcess. Fuweibly 1ncentives and crganisetion tc ensure & continucuasly adequate
Bapply ©f caw cottun of & Kind sultedle fur loosl songusprion would be necessary
“Lee tLere were exjurte .f such cotton tc fluotuating world sarkete; and in order
Looremcte efficienyy of auch induetry, labour eupply would have to Dbe orgenised and
trained fur vperations tu whiod 1% would,1n sany ocases,be wholly unacoustomed,
Fowewer, induetrial c.nosmse in one or o'her of the aid-giving developed coumtrise
BA e KlL.e® U "uViGe the necessary eanageasnt and teaknioal servioes.

'R0 UBITTETL . bote jrepared uy PA. for BCA Commodity Stabilisation Neeting,

Cap s gt Ane 4l




vn the other band, developing countries in i°rios (and i1ndeed in other regions of
the giobe) with relatively large and long-eetabdblisbed ootton textile induetries,euoch
as U.A.R., sanage tv export a eigseable part of their textile output. They find thei:
acoees tv markets in develuped cuuntries reetricted, due not only to tbe increasing
ues of synthetios, but under the GAIT Cotton Textils Agresment deeigned to prevent
"aarket disruption®, Consequently, they may look more towsrds other developing
countriee ae potential markets. In thie conneotion, African oountriee night want
to explore in the context of UNCTAD recommendatione® the poeeibilitiee of trade
rrefarences among developing oountries.

Ioo;

4. Vool ie predominently an apparel fiber, but has aleo important househbold uses
into vhioh the carpet wools of sheep indigenous to Afrioa enter. Production of

vool in Afrioa ie fairly subetantial in certain areas, in total averaging in recent
years some 30,000 tone on a olean baeie, and acoounting for eome 6.6 per oent of
vorld output. Following the initial process of washing (eocouring and oarbonising)
and grading whiob are undertaken largely in the produoing oountries, a relatively
bigh proportion of wool output is exported froa Africs, ae from other major

producing regions. It is oonverted into finiehed goods in the woollen and worsted
industriee of the more developed oountriee, where iadeed the great dbulk of suoh goods
are coneumed.

Tgble C Nool im Africe 1961/62 to 1963/ 64 000 metrio tons

r Co tio Dom io aentse
w6/z HEA ey, BRI TAnaIc donestic lyrsante
91 88 91 21 21 21 31 34 35

<otalt AFRICA

Of the total Afriocan output only about 21,000 tons, leee than a quarter, is
zanufactured into wool textilee in Afrioan countries themselves. There is therefore
aaple local raw material supply, if wool textile manufacture were to be extended.

The region hae & net import requirement for wool textilee of the order of 13,000 tons
vhiob in viev of the relatively high value added to the rav material in this case,
eight on balance of payments grounde, warrent oorsideration of their looal
sanufacture. Any extension of wool textile manufacturing for the purpoee of export
of the produot to the developed ocountrise, hovever, night well proocesd with
ciroumspection, due mot only to competitiom likely to be met from synthetics in

these markete, but aleo because of the posmibility of suoh countriee applying for
limitations on imports uader GATT, on grounds of market dieruption.

Sacking (8oft) Fibers

5. The fitere used primarily in the sanufaoture of sacks and other oontainers, are
Jute, kenaf and allied fibers. They are also used in substantial quantities in the
sanufacturing of floor ocoverings. The latter, hovever, enter into the eoonomic life
of mainly the develcped oountries. Un the other hand, developing oountriee in
dfrios and eleewhere, with expanding outpute of agricultural commodities such as
0000a, ooffee, eugar, ootton, wool, eto. have inoreasing requirements of oontainere;
and only in epecial circumetances are they likely to imtroduoce the bulk handling

*Final Aot Annex 4. 1II.8



metuods which bave beoome widespread in developed countries.

The great bulk of juts and allisd fibers is produced in the Far Bast vhere
sgronoaic conditions for ite production are epecially favouratle. The growing of
true Jute (Corohorus capsularis and other opp.) in Africa has not developsd to any
significant extent. More suocessful hae been production of Jute subetitutss like
the Conglo-jute (Urena lobata) and kenaf (Hibieous canabinus) in U.A.R. In total,
Afrioca produces only about 27,000 tons of the fibers, less than one per csant of
global output.

As for other fibers, initial prooceeeing fros ths plant into ths baled fiber
| tagces place in the growing area. The usual way of initial prooeeeing for jute and
all other baet fibers, ie retting for 10-15 days in etagnant or slow-moviang water.
During retting, the outer baet layer esparstee froa the stam by baoterial action
and ocan aftervarde eaeily be etripped off by band. By snergetioc waebhing of the
retted bast, olean fibere are obtained.

While thie way of prooseeing ie still predoainantly used in India, Pakietan
and Thailand, it ie leee practiocal for other oountrise, wvhere sithsr water is
not eo abundant, or labour not eo plentiful and oheap. Attempte have therefore ‘
been made, and are etill being made, to extraot kenaf and similar fibers vithout
retting, that is by meobaniocal decortioation, as in the case of the bard fiber,
sisal. While oertain deocorticatore have been developed for thie purpose, they are
by no meane an ideal eolution because bast or eoft fibers, are really too fine for
meohaniocal deocortioation, with the result that either the fiber loesee in
decorticatore are too high, or the fibers are not opened up suffiociently. A
satisfaotory eolution ie a two-etage proosee: the stems are firet treated in a
"ribboner" (a kind of rather orude deocortioator) whioh delivers ths baet in the form ’
vf small ridbons or fiber bundlee. These are then rettad, sither in the rather
primitive traditional way, or in a more sfficient sodernissd way, like camal-retting,
8irinkler retting, application of varm watsr, eto.

The further proceseing of jute and allied fibere by spinning andwaving into
finished goode - twines, fabrice and sacks - is ocarried om mainly in ths prinoipal
fiber-producing oountriee, India and Pakistan. It is also ocarried on in ocountriss
whioh, while baving oonsiderable requiremsnte of euoch gocds, do not produce the
fibers at all, ae in Weetern Europe, or not in sufficient quantitiee to cover
tueir requiremente, ae in Afrioa. The latter group of countrise are therefore
importers of raw jute and kenaf; and they may alec be importars of juts goods, if ‘
their Jute sanufaoturing induetriee are etill not oufficisntly large to take care of
their requirements of suoh goods. Finally, there are oountriss without jute
@anufaoturing facilities, but with requirements of Jute goods, whioh have to be
1imported. While Afriocan oountriee have expanded their manufasoturing capacity for
Jute and allied fibere, so that they now oonsume over 100,000 tone of thess fibere,
they etill depend on importe of raw jute to the extent of about 80,000 tons, that is
Over ihree—quarters of their rav matsrial supply.

lable D Jute and Alljed Fibers in Afrjos 1 1961/62-1963/64 000 metric tops
Prodyotion Industrial Co tiop Domeeti ts
1961/ 19985 Tae1/s Py T T R IARI T 1962 T T0F/L
25 25 27 8o 95 110 260 270 280

Total - APRICA

vne of the global commodity problems whioh iapinge on Afriocan oountries with
.ute manufacturing capacity dependant on imported fiber supply, notably U.A.R., ‘
Aeuya, Uhana and others, 18 therefore the wide fluotuations whioh ooour in the supply




and prices of rav jute. They have therefore a etrong intereet in efforte being made
by the FAU Study Group on Jute, Kenaf and Allied Fibers, to promote the supply of
fiber to the international market at stable prioces. The Group has setablished a
Coneultative Committee whioh seets twice annually to make recommendatione on eupply
disposals and planting polioies in the ma jor produoing ocountries. At ite meeting
laet September the Committee indicated a price range and hov purchases by importing
oountries ehould be phased in 1965/66 to seoure supply &t pricee within the range;
and ¢t its forthooming meeting in early 1966, will review these arrangemente and
oonsider planting polioiee for 1966/67.

africa's requiremente of jute goods are, however, greatly in sxcess of the
oontinent's ocapaocity to manufacture them. Thsy havs been inoreasing eteadily and
in 1964 are estimated to have reached some 280,000 toms. A number of african
oountries produce only a fraotion of their requirements; some do not manufaoture
Jjute goods at all.

Production and Copsumption of Jute Goods in Afrjos - 1964

o t t0
Produotion opsusption

Congo (Leopoldville) 1.0 6.0
Ivory Coast - 6.0
U.a.R. 3.0 50.0
Btuopil 5.0 6.0
Ghana 3.0 13.0
x.w‘ 704 9.0
Nadagascar 4.0 . 5.0
Nigeria - 25.0
Tansania - 10.0
UN“ - 9.0
Others 54.0 116.2

Total 110.4 260.2

Reporte indiocate, hovever, that produotion im ocountries al ready sanufaoturing
could inorease frcm 110,000 tons im 1964 to 125,000 tons in 19687 and in eight other
Afrioan oountries (Algeria, Central Afrioca, Ivory Coast, Mali, Nigeria, Zambia,
Sudan, Tansania) the oreation of mew plants vith a global capacity of 44,000 tons
bas either been deoided alresdy, or is uprder oconsideration. BEwen if all these
plans were not fully implemented the total African output by 1968 oould very well
exoeed 150,000 tons.

Jut aotu I

6. While the problems of rev jute and allied fiber supply and prioce remain acute,
the proliferation of jute manufaoturing industries in sany developing countries

has to be approached with caution, the more sc because it also raises problens of
international adjustment, and questions of the economio bemefits of investsent in
suck industry. In this connection, the PAO Study Oroup on Jute, Kenaf and Allied
Fibers at ite September 1964 session oconsidered that it would be useful to oolleot
and exchange information on investment plans in the various countries and also gave
attention to data on investment requirements for setting up new jute imduetries in
developing oountries, some detaile of which are ¢iven below. The Uroup will again
be considering these matters at its next session in September 1966.
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The ocet of the rav material 18 by far the most important itss in coets of
production of ‘uts or kenaf saoks. Therefors, if a saok faotory is to be
estavlished in a osrtain oountry, and if the fiber is t7 be producsd locally, the
fiber price to the faotory must be oompatitive with the oost of juts produced im
India; othsrwise the faotory will havs to rely on Jovernment assistance t¢ keeyp it
going.

In the hypothetical ocase of & oountry having an annual deaand of six million
bags & year, the investment required would be approximately as follows:

Total Uf waiob imported
Machinery, furnishings, apare parts,
eleotrio motors, sxoluding the pover
bouse Us § 1,260,000 Us § 1,260,000
Buildings 630,000 313,600

Us § 1,890,000 Us § 1,573,600

The langth of time involved from the dats of the placing of ths order of
maocbinery and plant will be about 2g years; if a fiber is to be grown looally,
starting from soratoh, before establisbing a factory, a period of at least five
Jears would probably be required.

About 50 to 60 per oent Of the cost of the finiehed bag would be the raw
aaterial cust, including batohing oil. Required raw matsrial is 7,000 tons for
©,000 tons of bags. Assuming that the rav saterial costs $160 per tun and tne bage
$270 per tun, the gross value added by manufaoture would be $770,00C. If the fiber
was @all produced looally, the saving per annus in foreign exohange would be
$1,000,000, Lf the fiber was imported the savings 0f foreign exohange compared wit:h
tue import of the saoks would etill be adout $500,000.

It & soft fiver 18 to be grovn looally to supply the sack faotory, a labour
force of around 12,50 will be needed for oultivation, harvseting, retting and
drying, during & psriod of, eay, four sonths during the year.

Cordage (Bard; Fibsrs

-y

7. Tbe jrinoipal products of the bard fibers - abaoca, sisal and benequen -~ are
rcpes for marine and industrial use and binder and baler tvines used in mechanised
agriculture, while subaidiary uses of thess fibsre are in ocarpets, unholstery and
paper manufacturs. All suob produots are sainly in demand in the more highly
develojed tuntries vhere there is an inoreasing appliocation of synthetioc fibers.

Zard tiber plants grov in tropioal and subtrcpiocal regions and productiom of the
rivsrs 18 quite videspread among developing oountries, not only in Afrioa but in
tbe Far East and in Latin Amerioa. <nitial "on the epot" prooessing comsists in
sriracting the fiber fruos the lsaf by means of hand stripring or soraping in a
povar-driven deoorticator, either a bandfed raspsdor or an automatio oontinuocusly
vorking decorticator. A by-produot of decorticator  is sieal-vaste ("flume tow"),
“nich after reiting and, or mectanioal cleaning, oan be used for upholstery or eack
@anula. iure. autvaatio decortioatore are huge stationary machines with high
-#ip@city, often reyuiring mecharnised transport for the leaves. They involwve
SviMlderstle Cajitu i1nvestment by big plantationa which samploy thea. While
TS (PR R 17 al.108 iv .argely un thess lines, there is nov an inoreasing demand
: vés. »7, transt.rialle deocoriicators wnhich are within reach of groups .f
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are coneumed wulnly 1n developed countries, where tecchnological aavanocee affecting
their manufacture and usage are liable to take place relatively rapidly. Insofaras
competition from synthetice hae to be met, recently polypropolenc agricultural
twines are reportedly beins developed. The long-term demand prospects for hard
fiber jproducte or producte into which hard fiberas may enter, have therefore to be
assessed. There 1e alsc need to promote not only more efficient produciion, but
more efficient marketing and greater etability in sieal rrices. The Government of
lanzania and ctuer governments concerned have recognized that thuis problem of
aseessing long term proepects, and of making approaches to stabilization of sieal
pricee can beet be taken up at international level. In November 1965 the FAC
Committee on Commodi ty Probleme recommended that an ad hoc meeting on hard fiber
producing and consuming countries be held next March to go into these questions with
& view to recommendin, euitatle measures.

Coir Fiber
general

9. Coir, or cuconut fiber, is obtained from the husk of the coconut. It is there-
fore a by-product ot copra manufacture. The name coir is derived from the Malay
word for cord, kayar.

Un an average, about 25 - 30 per oent of the weight of huasks can be obtained ae
fibres of which one-quarter to one-third are long, and the reet short fivers. The
quality of the fiber depends on the variety of the cooonut husks used, on the degree
of ripemees ot the nute, and on the freshness of the huskas. The finest and longest
varieties of coir fiber are used for making ocordage and floor ooverings. A coareer
variety 18 ueed in manufaoturing bruehes and brooms, and a short variety is employed
for filling matiressee, or as & substitute for horse hair in upholstery. Rubberized
coir 1s used in furniture, aeroplane and automobile upholetery, and coir dust is
ueefus for acoustics, ineulation and air-conditioning filters.

Fiber Quality

ive  Coir nas natural resilience, durability, resistance to dampness and elasticity,
and etands up well to mechanical wear and abrasion. Coir rope is said to be unique
in not rotting in salt vwater. {n the other hand, the texture of coir rope and mate
18 rough, and the appearance not highly aesthetio. Coir does mot have as light a
cvlour ae sisal and cannot be epun to the same fineness. Coir rope being rougher
le .eep eady tu handle than eisal rope, ard is also atiffer and more brittle.
because uf these limitations and because it is a by-produot of ooconut produotion,
cuir 18 one of the cheapest natural fibere. The unit values of annual iaporte of
coir 1nto the United Kingdom in the yeurs 1959 to 1962 ranged from 40 to 55 per cent
of the unit value ¢©f the imports of eisal. The average prices paid by manufacturers
in the Netherlande tor coir yarn in the years 1952-1956 were reported as ranging
from nalt to three—quarters of the average prices paid for sisal yarnm.

Boonomic lmportance

11. World production of coir is estimated at about 250,000 metric tons in recent
yeare, theretore about double that of abava and not far short of half that of sisal.
About 95 per ocent of the world seupply of ooir is produced in India and Ceylon where
the oonoentration ot coir produotion in Western ocoastal areas make it vital to the
sconomies of these reyions. Coir produotion is one of ‘he biggest cottage industries
of india, and 1s a means of supplementing the low earnings of small coconut growers
and fieherwen, and of providing employment for the otherwise unutilised female labour
f the sensely popuiated coastal areas.
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Attempts to produce coir are alsc made in other Judntriom. In the lnilippines,
for example, there are plans to start producang cuir fiber un a large scals. Coir
produotion in Zanzibar is beinys increased under the directiun of its Cu;ra board, and
tne export potential of East african couniries is put @t 10,000 metric tuns annually.
In Thailand, until 19y61 only small amounts of coir fiter were produced ty nwand for
fishinyg nete and local cordage, but production with modern machinery uae recently
been introduced.

As about five-sixthe of the wWorld's cuconut husks are 8till burnt as fuel, used
&8 wanure ov (mostly) wasted, the potential rfoduction 1n all coconuti producing
oountries is very high. Tu assese the possible marimam coir pruvduction, 1t can
safely be amsumed that 1,000 coconuts yield atout 100 kgs. of coir ana about 200 kgs.
of copra. For each kilograa of copra, therefure, hLalf a kilogram ot coir could be
produced. For the world production of about 59 200,000 metric tuns of cupra, the
theoretically posseible coir production would be 1,000,0G0 metric tons compared with
an actual production of 240,000 metric tons.

For Africa, with a production of about 100,00v metric tons of copra, the
poteatial coir production would be 50,000 metric tons. it 18 therefore
understandable that beside the already mentioned Isle of Zanzibar, also other
African oountries, e.y., Nigeria, Guinea, Tangania, Are encouraging or considering
coir production and are trying to improve the prcocessing methods.

The future rate of growth of the world coir industry vwill depend 7ainly on the
price at which good quality coir can be supplied beocause coir output ie a seall
proportion of the world supplies of industrial fibres, and close substitutes exist in
all end-uses.

Coir Substitutes

l2. [he closest substitute of coir is sisal and deoreases in the import of coir in
destern Buropean countries since the second world war have been ascribed to lower
purcLases by manufacturers of mats and matting who h’ve turned to sisal. The tureat
of substitutes is serious for coir yarn as the proce#s of substitution involves no
capital costs the same machine being able t. process misal yarn.

In the inaustrialized countries, tacked carpets covering the whole floor of the
living room have become more popular, ana consequently coir carpets are used less.
Coir matting is usually covered Oy & carpet of other materials. I'bhe increased use
of synthetic floor coveringe, such s cooovinyl tiles in oorridors, entrance balls,
kitchens, etoc., bhas alsc made the customary carpets and mats superfluous. In low-
income countries like India, the market for ooir floor coverings will depend on price

ratoer than quality. Among vwealthier oconsumers in India, cuir taces competition
from Jute mattings.

Processi ng

i3, Initial processing is the extraotion of the fiber from the husks whiob can be
done either by hand or by machine. The manual prooeseing is highly labour-
intensive, involves & long retting period, and is the traditional method used in
India, Thailand and Indcnesia. Husks, out into two or three sections, have to be
scaked in sea or brackish water for five to nine months before fiber separation can
be done by vigorous beating of the soaked huske with mallets. The fibrous material
ie then vashed, dried and opened up into fibers five to ten inches long, ready for
spinning.

Spinning of coir fiber into yarn is a cottage industry performed almost entirely
by women and children, and is done by band or by means of simple hand-driven machines.




SLie JADDD MR dld b St LdNKe uiod} e twently yards' iengtu and sold tu buyers, often

against jayuent in kind. Tue :nanks are then transpcrted tuv the commercial centres
L@ lLe yarn s graded an. ba.eda fur expurt or fur the cuir mills. 4t present,
& m.ul 4.l tue worla's Bup;lles ul culr yarn are jroducead in India. Fae sstimated

vaiue adi3d ;er uead per day 14 wore tnan ka. 2, jrobably the bighest .t all the
» ttage tnuistries of [ndia.

.nommt.anical processing of .10, the nusks are crushed between fluted rcllers
and cenve;el D8 ZuBNicaiiy tu retiineg j1tse. The retted pieces are ted into breaker
Juis wuere suort and son, tivers suitabtie tur different purposes are separated.

Jiw liter s tuen washed, B8un-driea, cumbed and oundled with coir twine, and pressed
“nio vaies fur axpurt, Jhis tachnijue vf processin, reauces the length of the
retiiny ,8rivd t. toree t. 3.1 We3ks, a&nd the lavour rejulrements per macuine are very
Luw, by tne use «f etrung :rushin, and hackling machines, this retting period can be
furteer rewucal and . nslstls 8 Metimes only ''n a {ew days' svakine in water.

S @.i.nate rellin a.l.ogetler, & dry ;rucessing method has been developad in
e nited san 4ok, 0 nelstling ! Lea&Vily veatin, tLe nuske in & "husk-bureting mill",
' iivved by treatmernt 1n & "si1!ter" tur turther opening and screening, and eventually
in & "turbi-screen” for tue f.na. sejparation of the remaining waste and duet. This
tipe ot ejulpment 18 bulil! !or Ligh vutpuls, butl requires also bhigh capital
invastment.

chiwaper jruce@sing ejulpment tur smaller capucities,making use of the wet method
41lh 5vaKlhg, 16 vltalnatie from vajan. A set ot macnines for the processing of
sy U Lusks 4 day, roducing about 10U kgs. of cvir, requires an investment of less
than ¢,vo0 US dullars, and inciudes crusbing wmachbine, combing machine anu baling
; TOES8, Lavour re uirement for usuch a4 unit would be ei1x wen.

Alsw the tWisting &nd splnning of f1bres tv yarns 18 already done in sume
Conitries o LeMyien) L, dechdnlcal ejulpment consisting of automatic spinning frames.
CY ¥Wet sj1nning, Jdrying and intwisting;, curied {iber can ve obtained, as ueed tor
varliJus purp.ses.

LNu-U8eE

iwe Ly WEjUr oNU-UBOB V. Culr &re @ats and matiing, carpets and ruygs, mattresses and
ujuolstery, ¢ rdage anug uLrushes and brocms. Sxcept in the case of cordage, the
sunsumption 1é overwhelulngly in the industrialized ocountries. When cordage is
i1ncluded, the 1naustrialized countiries aococount for about three-fifths of total
Sunsukj tion. vver one-thira of the world ocutput of coir is used as tloor coveringe
1n the tors ¢! coir mats, mattings, ruge or oarpets, and about 90 per cent of these
are cuonsumed in the industrialized countries of the world, the United Kingdom being
the biggest single market. Somevhat under one-third of world consumption cof coir is
in nattressys and upholstery, 9% per cent ot this in the industrialized ccuntriee,
and 830 per ceant i1n ©.8.C., the United Kingdom and Japan. The same applies to coir
Uruaies &nd brovis the cunsumption of which 18 also conocentrated in the high income
countries.

An exce;tion to the general coneumption pattern of cocir products is that of
curdage, the tnird most important outlet of coir. Unlike coir flouor coverings
ani metiress tiler, cuir curdage is mainly used in less-developed countries, the
leading consumers Leine [ndia and Ceylon.

culr lndustries in Developiny Countries

£e i@ jruducts are increasingly pruduced in developing countries, especially
Clage. ‘he tixsest coir industry is in India where ooir carpete &and rugs are
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manutacturea anu exported,

Culr 18 an excellent raw mauterial tor the estatlishment vt swmall i1nuustries in

develuping countries, especially the manufacture of cordage, matse, Lrooms and Lrushes.

Sucb industries raquire only relatively small invesatment for the necessary machinery
and oan be managed by farmers' Co-Cperatives, by small entrepreneurs or ,roups
(families) at village level, contributing to the industrialization of rura) districts
by what 18 now called "intermediate technology". FAU has favoured such a develop-
ment in several countries, and a few examples from recent FAC projecis will show how
wuch capital and labour is required:

A 8mall urush manufacturing workshop can be constructed for about 1,300 US §
using Bimple Japanese maobinery, viz. & wooden-holder making machine, a bristle
f1llin, machine, & shaving machine, etc., for the daily production of 350 kitchen
brushes by six workera.

Also Japanese equipment for the making of oordage on & small scale is rather
cheap, e.g., & two-ply tvine-making machine with treadle drive for a capaoity of
about 120 meter/hour costs U5 § 110 f.o.b., whilst a tbhree-ply machine driven by a
4§ b.p. motor, and for a ocapicity of about 150 metres per hour can be obtained for
Us 8§ 175. 'he price for a small, treadle-operated floor mat loom is US § 453.

For the making of fiber board from coconut husks producing about 300 pieces of
3 x 6 feet per day, an investment of US § 15,000 to 30,000 would be required, and a
labour force of 20 workers.

For variocus end-uses, coir is required as a "refined" fiber; refining consists
of chemical treatment ("boiling") to remove remnants of pulp and to make the fibers
more supple, followsd by a treatment with oils, soaps, paraffins, urized castor
oil and similar agents to make the fiber more lustrous, resembdbling horse hair. The
fiber is then dyed black, if required, spun, steamed and dried. There is no reason
why this refining could not be done in developing countries, manufacturing a variety
©l uigh-priced export products suitable for every purpuse.

Another product that could be made in developing countries, especially in
countries wuico are aleo rubter producers, is rubberized coconut fiber, a popular
upoolstery material that can be used in a similar vay as foam rubber, but is much
obheaper. The manufacturing process staris with spinning the wet fibers, drying and
untwisting, forming ("needling", the now ourled fibers in a mat-making machine into
& continuous sheet of pre-set density and dimensions. This sheet with even surtface
and squared edges is then sprayed with specially prepared latex, and at the same time
aried in & special oven, then cut to the lengths required and wuloanised in an
autoclave.

There are othsr by-products of ooconut procsesing that oould be used as
industrial rew materials, such as coconut shells for charcoal, and as a filler for
plastics and similar purposes. Wbether or not the manufacture of suoh by-products
is economic depends on local circumstances and on market outlet; before engaging in
suc? an enterprise, a careful marketing survey should take Place.
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LI, luso, SKihs, lea icn ANL ANIMAL BY-Fh DUCTS

Hldes and UK1ns

“conomlc Sipnitlcance

1. Cash crope, such as sisal and coffse, are i1mmediately apparent when one looks

at the export fi,ures. Anmimal products, because of their intrinsic role in the life
v tue people, the walking bank balance or general provider, do not receive the
attention that they deserve.

Frejuently only 5C% or less of the hides and skins produced reach the markets.
‘ne rest are left to rot near the place where ths animals are slaughtered. Those
products tuat do reach the markets are too frequently not of the highest uaulity.
At the present time ther® is over demand for medium weight hides and skins and the
v1gger suppliers can demand quality prioces for mixed bales of clean and ticky hides.
With the perfection of synthetic soling materials, the heavy Lidee trade is
suffering a set-back which would appear to be irreversible. [0 offset these
conditions some producers are selling the lighter, looser-grained belly and the thick
vack seyparately.

further Lutlook

2. What does the future hold for the hide, skin and leather industry ? Suedes,
gsloving leathers, upper leather tor tne tootwear industry generally and leather for
fancy gouods which up to the present have generally been able to mainta.n their
.vertion, are likely to be faced with increased competition from new types of
synthetic leather and the heavy leathers previously used for travel goods and sole
leatber are not expeoted to make up the ground lost to synthetios. Theee heavy
ieathers produced from heavy cattle hides will, however, find & place in the internal
markets uof the countries of origin where these are also developing countries with a
n,1dly groewing foctwear conscicusness. For these countries in particular it ie
wool tnat the apjlied research, develupment and training programmes necessary for the
establishment of local industries to meet these demands be started in plenty of time.
iocal raw materiale need to be surveyed, not only as to the supply of the raw hides
and skins, but also the available ancillary materials, indigenous tannin materials,
Ball anu lime.

rrocessing of H_aes

S Apart from the use of the airdried hides as & roofing material by some nomadio
tribes, cured hid must be regarded ae the raw material for the leather induetry.
lhe value ¢f & hiue i8 determined at any one time by the demand for the leather o.
types of leather for whioh the hides oan be used, this being a refleotion of the
weight and quality of the cured hide.

Frocessing of the green hidee invariably takes place in the oountry of origin.
‘he method employed depends to a large extent on the quantity of hides to be
proceseed in unit time, the distance from the market and oonsumer, olimatio
conditions and the availability of labour and rav materials (ocuring salt and
vurlding materials). In bighly developed countries, where the abbatoir is
frajuently adgjacent tu the tanneries and large numbers of cattle are slaughtered
ddl.y and where fluaying 18 carried out under supervision or meochanioally, then it is
‘vund that the jrucessors adopt the wet-salted method of ouring. The quality of
the , duct 18 goeud and there 18 & minimum of labour involved. In some of the leas
daveloped countries they have a well-developed msat industry, and bandle large
numters - ! stuck-slaughtering at a oentral factory. In this latter case the hides




are saltes anu jilea 1mmeclutel; aitar ¢.eaning. 'ney Are .&Ler Busjenus.of, iFieu,

fvided, baled and exrjurted \n the dry-salted . nijtiin. Jeaue Lo1es v ak LECK We
in the tanneries and jpr.videa luey were f.lded befi1e the, were .. fj.el.:. aint

dry, there 18 nurwaily little damays, 1! any, t the ygrain .t the hblde. Ly

salting 18 jreterred i1n casee vhere luny, listances latween jruducer and raaner are
concerned, Lecause o! the saving in transaport costs ang wave of handiin, & .5y, i(sied
jroduct. fbe bLulk ut the wourld supply ot uidee comes {rum the @Ba&.i |ruduce:,
yarticularly in the remute parte of tue trupical and sul-trojical regicn.  ur aeh
the activities vl Luvernments #nd InNternAtional AgencleeE a4 GATKEL & o} veowenl 41 the

quality of prouducts hae been accomilished, mcre Lides niw reach the 2arkets and
fewer are left tu jutrify. More and more of theee Lides ar= , rvduced 3y tus
suspension air drying method. In jlaces vwhere the c..mutlic oo onditlens are nol ec
favouratle fur parts ot tre year, drying sheds are Leirng ere.tad foi radiviuuael
communal use. In Asian countriew, with & iuns tradiion . f vapetaltle tanning
jrocesses, and alev in some Near Jjastorn ccuntries, there has . rown ) & tradttion of
roush tanned leather pruauction. in thie latter j;:.cess, the Lides are de-u8ired,
and vegetable tanned befcre drying. ‘hese are fclded and exj.rtesl in the tule.
'he advent of cheap plastic bage has made it poussible to tranvjporl seastl toulh
chrome tanned pelts treated with disintectant uver laryge ulstances, tarin. thiw irnt
account together with the difticulty 1in finding Wet-hcuse WGrkers ir e WD  ear
and North amerisan tanneries, this ;rocese has beccme e.onumic, and there 1.4 a
drowing demand for rough chrome tanned products.

Frucessing of Skins

4. The rractice for handling skins follows very ciosely the pastterr indicateud
above ior cattle hides. 'bere are two practices whict ajp}ly part:icularl; U the
skin trade. 'he tirst 1s connected with the method ¢! flaying. Ir vrder u
minimise the damage to the skin, & praciice KncwWn a8 CAsing s I1rejuent.y used.

his method minimises the use of the knife in the whola ¢peration and usses air under
pressure to initially separate the connective tiseue Whioh hLclde the skir. The
second rractice is the pickling ¢f eheepskins 1ir an acid salt mixture. ™e skirse
are transjorted in the wet conditicn in bundles 1r jlastic bags. Me ute: imuaslar
sack protects the plastic and makes handlin. easier.

Grading

5. i'he value ¢t the raw or cured hide and skin productiun can be greatly erhanced
by careful adherence to :rading practioces. 'ne buyer refera t. pay & bilgher [rice
for products whoee grading is cunsistent. This has besn very noticeatle in the
exjort side of the business. Tie domination Ot the world markets ir the '9:C's Ly
oclean quality hides from BSouth America is but one examjple. In tuls expur' npiness
there 18 always the danger of complacency, particularly at the tims shen de und
exceeds supply. Phe quality falls, as hat happened in the case of the sSuuth
American hides with ticky "northern hides". Consumere are, therefure, turning

more to hides of North American origin and rougs chrome tanned hides tros Aeia. It
is time too, that the proceee ¢f srading 1s taken ujp on the internal markets scv that
the producer receives & share of the higher return. Lh a national tasie trie will
increase the ciroulation of money witbhin the countryj; a etimulus o tue development
of commercial economy.

Leather Manufacture

Economioc Significance

6. It is & soberin, thought that in many rapidly develuping vountries tue am unt ot
the natiovnal income spent on importing footwsar and lsather guode 1s duuule tne muney
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Animal By-Froduots

$e Hany Governments have embarked on plans to inoreaee the availability of protein.
They have in sume oasee susgesied the introduction of vegetable protein-rich plants,
¥Lile every year thousands of tons of more valuable animal protein goes to waste.
Meat 1s exported and the protein-rioh by-produots go down the drain, or are thrown on
the waste heap tor the stray dogs and vultures to clean up.

It 18 not only the waste of jrotein that has to be considered, but also the
vaste of valuable raw materials for glue, fertiliger, tallow, pharmaceutical produots,
surgioal ligatures, eto. It ie in the interests of disease oontrol to proocess the
inedible offals. The availability of material for proocessing depends on local
oustom as under ocertain conditions even the hide of an animal may be eaten by the
husan population whereas in other parts even the cheaper cuts of meat are included
with the offal to be rendered for fat and meat meal. ‘he sise of the operations and
the eelec .ivity of the final produots depend on the quantite*ive availability of raw
material, the availability of markets for the products and availability of oapitalfor
the initial inveetment. The equipment required to start the small plant for
producing a sisple protein meal should not be beyond the reach of any butcher or
abbatoir. Naturally, the larger the ecale of production the greater can be the
diversification of the final produots.

The main by-producte of animal origin are discuseed in FAU igrioultural
vevelopment Paper No. TO, "Processing and Utilisation of Animal By-Products”.

lopment of Indigenous Tannin Bearing Producte

10. Although as a general rule vegetable tannage ie diminishing, it is well to
investigate locally availadle tannin bearing materials, as one or more of these
materials mi.ht be available in sufficient quantity and have desirable oharacteristics
to enable the looal industry to develop a trade in local leather, boots, sandale and
belts, etc., and also for pre- or rough tannage processee for the export stook that
w1ll be sold on the export market to more developed countries to finish for fashion
leathers. In the Sudan, for inetance, it has been found that a granular substance
containing over 50k« tannine is recoverable from mechanioally disintegrated and
ssparated pode of the Acacia nilotioa. This ,owder ie the only recorded naturally
occurring subetance which contains a mixture of condensed and hydrolysable tannine.
It is, therefore, not eesential to blend with cther vegetable tannin materials to
obtain a tannage with good penetration wvhile etill produoing a light coloured mellow
leather. The eugar oontent of the liquor ie very low, it doee not ferment readily
nor will tne finished leather darken vith oxydation to the extent found with cther
vegetable tanning materiale. Extract produotion is hardly warranted with a
material of over 50% tannins.




III. RHUBBER

1. (f the gruup Saps and Secretions, comprising Rubber, Lac, Reeins, Waxes, etc.,
only Hubber will be dealt with here, it being the moet important. World coneumption
of natural rubber is now more than 2,200,000 tons and almoat the same amount is
consumed of synthetic rubbers. Rubber is therefore experiencing closer competition
from synthetics tnan is any other natural produot.

Froduction of Natural Rubber

2 The following table shows world production, African production and most
important producing countries, based on the 1962z figures, all in metric tons:

Production Tons

World , 2,140,000

Africa 145,000 .
Important producers in Afrioca:

Nigeria 60,100

Liberia 44,100

Congo (Leopoldville) 37,700 (in 1961)
Important produce:a outeide Afrioa: .

Inaonesia 669, 200

Former Fed. of Malaya 761, 500

Thailand 195, 400

Ceylon 104,000

Watural rubber is grown only in tropiocal oountries, and more than nine-tenths
of 1t in South East Asia where crude rubber exports are major ocontridbutors tc the
foreign exchange earnings of the leading rubber exporters, Malaysiu and Indonesia
(43 and 45 per cent, respectively, in 1959-61). Compared with these major
producers, the significance of Africa as a rubber producer ie rather emall, larger .
quantities being only produced in Nigeria, Liberia and the Congo. Ninor amcunts of
rubber, ranging from 4,000 tons down to 100 tons are produced in Cameroon, the Central
African nepublic, Congo (Brazsaville), Ghauna, and Uganda. |

South amerioa, the native oountry of the rubber tree Hevea brasiliensis, is
producing only about 25,000 tons of rubber, mainly in Brasil.

Proceesing

3., Liquid rubber latex is obtained from the stem cf Hevea brasilieneis by tapping
or making excisions of the bark. Latex exudes elovly as a thin tluid, a usually
white and milk-like colloid emulsion. Without the additicn of preservatives this
soon becomes putrid and partly eolidifiee, i.e., coagulates. For preeervation,
usually a 3 per cent solution of conoentrated aqueous ammonia is used. The dry
rubber content of latex is normally about 35 per oent.

Initial processing of rubber oconsists of coagulation of the latex, milling of
the cvaguium tu sheets, and smoking of these sheete for drying and preeervation. '
cvaeulativn ie done in flat dishes or partitioned troughs by adding an about 1 per
cent scluticn of a coagulant (acetic acid, formio acid or sodium lilicofluoridegj




after the latexr Las tirst been diluted and cleaned by sieving, settling and skinming.
The slabs of coagulated latexr are wasbed with water and milled tbrough four or more
rairs ©f rollers into sheets of atout 4 ft. long, 18 inches wide and one-eightb inoch
thick, weighing abtout nalf a pound. The sheets are weshed in water, cut in balf and
dried fur 4 to 7 days in the smokehouse.

Besides in the furwm of smuked sheeta, rubter is also prepared as crepe which is
milled very thin in crepiny machines und not smoked. For Pale Crepe, an agqueous
solution of scdium bisulpbiteis added; Svle Crepe is made by laminaticn from
sufficient layers of thin pale crepe.

Uther torme in wbich naturul rubber cun be delivered are ccncentrated latex,
eprayad rubter and 1rublLer powders. Concentrated latex i made from latax either by
creaming, centrifugaution, evapcration or filtration. For the production of spraysd
rubber and rubber puwders, various j)rocesses are used, euch as spray drying,
precipitation fruu latex and mecLaniosl disintegration.

Processing b boldere

4. The relatively simple prvcess of saking rubber shests by coagulation and milling
lends iteelf tu the appliocation bty smullbolders. With & small band-silling rollsr as
the only piece of equipment, very ywood quality sheet oan be prepared. In contrast to
sope other agricultural rav waterials whiob require a large plant and oonsiderable
capital investment for processing, initial rubber processing requires therefore only
littla carital. This is the main reason why next t. large modern rubber estates
rubber produced by ssullholders bas gasined such an importance. In 1963, for

exaaple, produoction by estatse and emallbolders in Malaysia and Indoneeia vas, in
setrio tons:

Majayeis  Indomesis

Bstates 463,000 208,000
Smaallbolders 335,000 }1&.009
Total 798,000 583,000

In Thailand practically all the rubber is produced by smallbolders.

Rubber Manufacturing

5« Kanufacture of prcducte fros the orude rubber shipped from the rubber producing
oountries t0 the industrialized countries requires rather complicatsd processea of
whiob only the fqlloving are abortly msentioned:

Mastifjoation ia the procsss of softening or "breaking down" the rubber in
speoial mills or mixing machinsaj

Compoundipg ia the mixing of rubber with certain ingredients by further
mechanical working; the formula of cospounding depends on the artiocle tc be
mspufaotured; usual additivea are: reclaimed rubber, vulocanising agents, accslerat-
ors of vuloanisation, accelerator activators and retarders, antioxydants, rubbder
substitutes, plaaticisers and acfteners, stiffeners and antisoftaners, odorents,
fillers and pigments;

Sheeting and extruding by "friotioning” in a ocalender or running through an

“"extruder®™;
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ispregnation apd dipring to apply rubber to fabrios and forms;

Assembly of piooessed parts, as e.g. in the oase of tyre manufaoture;

Vulcanisatiop of the nevwly formed rubber artiols by the application of heat, time
and, in most oases, pressure.

Tbere are also many speoial proocesses, suoh as the produotion of foam rubber
from latex, the manufacture of rubber thread from latex, the manufacture of bard
rubber, sto.

Rud Industries in Developipg Count

6. Rubber is grown in tropioal ocountries, but is oonsumed almost exclusively
olsevhere. In 1959-61, less than 5 per cent of the total ocutput was consumed in
oountriss wvhere rubber is grown, 73 per cent vas exported tc developed and 21 per
oent to centrally planned countries.

Hovever, a high percentage of the manufactures produced in industrialised
countriss from imported rubber are re-exported tc developing countriss, whiob,
therefore, are buying back part of their exported rubber in prooessed form. The
developing ocuntries' net imports of rubber manufaotures fros dsveloped countries
may be estimated at about § 300 million. This means that of some $ 1,000 million
foreign exchange earnings from orude rubber sxports to developed ocountries,
developing ocuntries spend about 30 per cemt on importing goods made wholly or partly
of the same produot or its synthetio substitute. The largest single item,in most
oases, is tyres and tubes whioh sometimes account for as muoh as 80-90 per cent of
total iaports, both in major rudbber produoing countries like Ceylon, Indonesia and
Tbailand, and in non-producing countries like Nadagasoar and Bouador.

This looks tbherefore like a prims facie oaes for large-soale import
substitution, but unfortunately im the case of the major rubber product, tyres and
tubes, the oost of rubber is omly a relatively ssall part of the total ocost as the
following figures show:

B WE OF RAW CONT COST CF T P (¥} | INDIA
Zeroentages of |
Yoight Jalus

Rubber éutursl and/or synthetio) 50 27.5
Fabrio (rayon oord) 17 38.5
Carbon black 18 4.5
Bead-wvire eto. 13 10.9

Total rew materials 100 81.4
Labour 106
Overheads, depreciation, bonus, eto. 31.0

Total 100.0




-3 -

On thie oalculation, the largest oost ites 10 fabrio. Bubdber acocunts for a
little over a quarter of total oost, and labour for a very smsall percentage. As fur
fabrio the euperior high tenacity rayon and aylom ehould be used, the import ocmtent
of tyree produced even in rubbe r-groving oountriee appears tu be Sigh ead the ladour
oontent low, But notwithstanding these drevbacks, as & loag-tere proposition the
domestio produotion of tyree for the strongly expanding sarkests of developing
oountries doee promise a saving vf foreign exchange, especielly if other ingredients
are produced domeeticelly. Market expansion ie e¢ vigorous, in faot, that ie epite
of the lerge minimum sise of tyre faotoriee saay developing ocoumtries cam, even mov,
provide suffioient outlets for at leaet one factory.

Another branch of rubber manmufaoture whioh holds out more immediate prospsote of
foreign exohange gains is the production of rubber footwear. The techaology used in
thie ocase need not be oomplex, amd natural rubber ie the sain compoment. 3everal
developing oountries already produce rudber footwear for their ows cansuaption aad,
in some casses, even for sxport.

paot o \] 0 Co (]

T Production of aynthetio rudbber bas imoreased throughout the post-var pervied and
ie uow elightly larger than that of maturel rubber where €Yo¥ih has beer very sweh
slovsr. While im 1952 synthetio rubber vas only 38 per cemt of tosal world
oonsumption of 2,353,000 long tons of rubber (maturel and eymthetic), the eame
peroentage was in 1962 already 50 per cest. Hovever, as world comsumption of
rubbers in the same time almost doubled %0 4,358,000 tons, comsumption of msturel
rubber, measured in tome instead of per cent, oould imoresase, although mot eo
vigorously as consumption of the syathetic produst.

Synthetio rubber is by no means a homogemeous product, but over the years nangy
different typee have been developed bhaving videly diffsrent charecteristios and |
tailored to meet the epecifio requiremente of imdividucl ond~unee. ™is e one of |
the advantagee of synthetice. Amother is the stability of pricee compared with the |
vide fluotuations experienced in maturel rubber. Some types of syathetios, ewch as
Polybutadiens, ocannot be regarded as a conplete replacemsnt of maturel mubder, dat
are proosssed in mixtures with matural rubber.

Projsotions made by PAO indicate that world elastomer ooasumption im 1970 is
likely to range between 7.2 million amd 8.5 million metrie toas, while productiom of
natural rubber is projected to increase oaly to withinm a range of 2.7 aillion to
about 3 million tome. The gap remaining to be filled by ayathetio rubder would
therefore be of the order of 4.5 - 5.5 million toms.

LY. TRGENICAL AND BSSMNTIAL OILS

l. The dietinotion betwesn techniocal and edible oils ie not Quite sharp. There
are indesd some vegetadle o0ils like tung 04l or castor oil wvhich are used sxolusively
for techniocal purposes, but most oile have significanse for bumam mutrition as well
as for teohmical applicatioms. Jor all prectiocal purposes, the techaiocsl oils caa
be divided imto three main groups, vie. oils for s0ap, drying oils, amd othere, the
laet group comprising oils for cosmetio and mediocal PUrpeses as well ae oils used
for lubricants, textils oils, sto.

Oile Uped for Sogp
1xpes of vesptable soap oils

2. Theoretically, esoh vegetable 0il can de used for soapaaking. After all, fats
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and oils are cherioally & oombination ("ester") of fatty soids and glyoerol, vhile
80aps are the salte of the rfatty aoids. By eplitting the eater into fatty acid and
glycerol by simply boiling it with alkali the alkali oombines with the fatty aoids to
soap. In practice, not every vegetable oil is suitable, some oils giving soft

soaAps that are easily oxidimed (gotting ranoid), or stioky soaps producing a

"greasy" lather. The vegetable oils are ueually used in mixturee with animal fate
like tallovw and hardened whale °il, and with other vegetable 0ils, the right

mixture of the "fat charge" being the seoret of a special type of soap.

While therefore the same oil may be used for food purposes ae well ae for soap,
the quality will not be the same. It is obvioue that for ecap not the eame bigh
quality of oil is required ae for food. Taking palmoil, for example, only oil with
low content of f.f.a. (free fatty aocide) ie ueed for food purposee, while "nard"

o011 with high f.f.s.-oontent, euch es the oil produced by smallholders with primitive
sjuipment, is only used for scap and othsr techniocal purposes. Also the "ecapetoock"
obtained by alkali refining of certain edible oile ie a favoured rav amaterial for
soapaaking.

Of epecial eignificance for scap are the laurio-acid oile: ooconut 0il, palm
kernel oil and babaeeu 0il, because they cun easily be eaponified (even cold), give
hard soaps whioch are very white end extremely resietant to oxidation and therefore
especially suitable for toilet soepe. In the U.S.A., coconut 0il ie the main rav
saterial for soap, next to inedible tallov and greaces. In Great Eritain, the
vegetable oils oonsiet chiefly of palm oil amd pala kermel oil, but in other
suropean oountries there is also e considerable consumption ¢f eoft vegetable oil.

Toe significance of Afrioa as a producer of vegetable oils for ecap ie mainly
in the field of palmoil and paim kernel oil. Africa is producing more than three-
juartere of the world'e palmoil, and practioally all the "nard" palmoil with high
f.f.a.-oontsnt, used mainly for soap. It ie also producing about three-quartere of
all the pala kernels in the huge "oilpala belt" on the African Weet ccaet. (0} 4
cuopra, the rav material of cooonut 0il, Africa producee ocnly about 3.3 per cent.

Frocessin

3 Soapmaxing 16 sssentially a ruther eimple proceee which can (and is) performed
ali over the world in plants of all eises, from eaall cottage induetriee and mediuam
slzed rural induetriee, up to huge modern and more-or-leee automatic factories. In
its simjlest form of a cottage industry, the only equipsent required is a vessel for
preparing the oaustic eoda lye, a soap pan for stirring lye and 0il together and
coirling 1t, and a frame or box for cooling the eoap. Additional equipment cen be
added ae required, such ae a ecale for Veighing 0il and caustic soda, a device for
cutting the soap into bars, and a stanping machine.

In modern plants, the boiling of scap ie oarried out in large cylindrical or
8quare kettles witu oone bottome, equipped witu steam ocile, provided with
delivery pipes for fat, wetsr, lye, brine and niger (ecapstook). In the larger
rlants, eoap kettles have a total water oapacity cf eeveral hundreds of thousands
of pounds. After boiling the charge, whioh is ccapoeed acoording tc a epecial
formula depending on the type of soap desired, the socap ie "grained out" by the
addition of salt or brine and waebsd. The neat eoap from the kettle might then
be blended vith buildere or other material in veesele, with agitatore called
crutchers. The hot liquid soap is convsrted tc a eolid form suitadble for forsing
into bare by "framing" im portable framee. If ecap chipe are tc be produced
solidatication of soap takes place on a elowly revolving chilling roll froa whioh the
cbips are removed by a scraper blade. Soap in finely divided quickly dieeolving

...
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form is manufactured by the spray-drying procees in tall spray towers. For the
manufacture of bigh-grade toilet soap bars, soap obips are dried, milled in a series
of rolls, oompressed into a continuous bar in a plodder, ocut by a wire outter into
blanks which are stamped into finished 80ap bars and automatically wrapped.

In buge modern rlants, saponification might be done oontinuously on a very large
#cale making uee of high-speed oentrifugal separators for rapidly aocomplishing the
various steps of oonventional soap making.

Soap Kanufacture in Developing Countries .

4. In developing oountries, the scope for rapid increases in the oonsumption of both
toilet soap and bar oouaehold soap is considerable. Per caput consumption in most of
these countries is still very low and responds significantly to changes of income.

The proapeots for soapmaking in developing countries and for expanding existing soap
manufacture are therefore quite go0d, the more sc as also the prooessing of vegetable
oilseeds in developing oountries is steadily expanding. Competition of synthetio
detergents might be less in developing countries than in industrialised oountries, but
is also inoreasingly felt, especially in the field of household 8OAD.

impact of Synthetios

Se Sinoe about 1930, when usable synthetio detergent materials first became
available in Germany, & large number of materials have been developed which differ in
cheaiocal oomposition while Possessing muoh the same detergent characteristics. Some
of these are produced from natural vegetiable or animal oils and fate, while others are
derived from a petroleum base.

In most industrialized countries, the growth of syntbetic detergents has been
largely at the expense of 804p. In the U.S.A., synthetio detergent production
outpaced that of soap as early as 1953, and bad almost trebled by 1960. In 1962
80ap acoounted for only 24 per oent of total detergent sales, as against 92 per cent
in 1946. Per caput ooneumption of soap declined over the same period from 21 pounds
to 6 pounds, while consumption of synthetic detergents inoreased from 2 pounds to
21 pounds. In other industrialised countries, the impaot of eynthetio detergente cu
80ap consumption is less speotacular than in the U.8.4., but is also oconsiderable.
Looking to the future, it is to be expected that synthetics will further increase their
sbare of the detergent market, espeoially in industrialiged countriea.

Drying vils
Types of Drying Cils

6. Drying oils are vegetable oils which on exposure to air forw hard films and which |
for this reason may be used as vehicles in paints and varnishes. The "“drying" ;
prooess is not osused by evaporation of water or volatile solvents, but by oxidation |
and lymerigation of the oils which are "unsaturated™ in contrast to the (more or |
less) saturated non-drying oils. The degree of unsaturation is measured by the |
"iodina value".

One distinguishes between:

Drying ojls, such as lineeed, tung, oiticioa, perilla, bhemp &nd debydrated
oastor oil, with iodine values between about 140 and 200 or more.

Semi- ing oils, such as soybean, sunflower, safflower, poppy seed, rubberseed,
and walnut oil, witbh jodine values between about 110 and 140.
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Non-drying oils, sucu ae pala, pulmkernel, cooonut, olive and groundnut oils,
etc., with still lower iodine values; oottonseed, eesame and rapeseed oil are with
iodine values betwsen about 100 and 110 Just at the verge of semi-drying oils and
have therefore some weak drying properties.

besides the vegatable drying oils, there are also wcae animal oile with drying
properties, especially fish oils (menhaden, sardine, pilohard).

Froduction of drying oils

7. World production of the most important drying oils: linseed, oastor, tung and
oitioica oils was 1.4 million tons in 1963 and during the past few years hae remained
fairly oonstant at this level. (Cgltor oil is not a drying oil in itself, but can be
converted by oatslytic dehydration into dehydrated castor oil with exoellent drying
properties).

The most important drying oil is 1jnseed 04l1. Of a world produotion of linseed |
of 3.5 million tons, about 2.5 million tons are produced in four oountries, i.e., . l
Argentina, U.S.4i., India and Canada, whkile Afrioa is produoing only 85,000 tonms,
wainly in Ethiopia, Morocoo and U.A.R.
|

Tung oil is processed from Aleurites Fordii and Aleuritis montana while the
Japanese tung o0il is derived from tLe seede of Aleuritee oordata. Kain producer used
to be China which before the last war exported about 100,000 tons. Aleurites Fordii
wae introduoed in the U.S.A. (Florida) in 1905, it bas been oultivated on a commercial
soale sinoe 1952, and expanded after the seoond world war. The U.S.A. are now
producing about 20,000 tons which is almcet suffioient for the internal market. "
nleurites bas been introduced sinoe the seoond world var, with more or less suooess,
into many otber countriee, suokL ae Argentina (Mieiones), Australia, Nevw Zealand,
Brazil, Ceylon, Thailand, West Indies, aleo into Rueeia (Trans-Caucasia) and
Yugoslavia (Dalmatia). In Afrioa, danzibar and Algeria etarted with Aleurites plant-
atioun.

Giticica oil ie extracted frum the seeds of Lioania rigida, in Bresil, from a
bigh tree up to 20 m, while & eimilar oil (Cacabuanache 0il, also oalled Kexican
Citicica oil) ie produced in Mexico and Central Amerioa from Lioania arborea. World
production is about 10-12,000 tons.

Perilla o0il is derived from Perilla ocymoides, an annual of the Labiatae to whioch
family also belony Lallemantia iberica yielding the lallepantia oi] and Salvia
biepanioa, the source of the Chia o0il, both also exoellent drying oils, but etill of
little commercial importanoce. Perilla ie a native of Manchuria, but is now
cultivated in Japan, Korea, Northern India, and the U.S.A. The eeeds of the perilla
Flant shatter and bence it is less suited for oombine harvesting. World produotion
is about 6,000 tonms.

There are other plants producing drying oile which are not yot commercially
utilized, such as varioue speciee of the genus Pariperiup, Some bave got local
eignifioance. Parinarius annsmenee, for example, is & tree groving wild in Thailand,
the seeds of which contain an excellent drying oil, similar to tung oilj thie oil is
nov increasingly ueed in Thailand for looal varnish and paint production. Thie
oxamile shows that researob in this field pight pay aleo for other developing oountries.

The semi-dryins; oils are more eignificant ae edible oile and need not be treated
bere in detail. Most important in mirxtures with drying oile are eoybean and
sunflower oile while also small amounts of oornm oil, rapeseed o0il and othere are .‘
used for this purpoes.
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It will be noted that many dryine <ils are froduced outside the tropics, or in
mountainous districts. The drying prcpertiies of the oils §Town in cocler climates,
indicated by & higher iodine value, are usuully better. Thie does not mean, nowever,
that there are not excellent prospects fur certain types of planis yielding drying oils
1o be grown in develoring countries.

Processing

8. Initial processing of the seeds yieldaing drying oils is about the same as the
proocessing of oilseede four editle vils, thuerefore firset cracking or sbelling of

the nuts as far as necessary. Tun, nute {(or ratker dry tun, fruits), for example,
are hulled in Ilorida withk disc hullers, but are not shelled, bein,, fed into expellers
after bulling cumjlete with snell., [Ihe pre-processed nuts or sesds, after

oleaning, are extracted eitker mecLanically by bhydraulic presses or expellers, or
"ohemically" by means of sulvent extraction. Most common and vary practioal for
smaller and medium plants are expellsars; thess can be obtained in all sises.

For use in the paint industry, the extraoted oil usually undergoes some
pre—treatment (with the sxoeption of tung and oitioioa 0il, wkioh are obhsuioally
different and require special treatment), suoh as the heating with small asounts of
lye or sulphuric acid tv precipitate oblororbyll and phosphatides, further
"prebodying" by Leating alome or with "driers", or blowing with air. The oils
are then either processed to varnishes by partially polymerizing them at high
temperatures with resine and ".-iers" (cuttlyata), aftervwards thinning ths resulting
product to a usable oonsistency with a volatile solvent. Or they are used for the
manufacture of paints whiocb are mixtures of drying oils, resins, pigments, thinners
or solvents, dryers and various other ingredients depending on the special uss.

Next to all kinds of paints and varnishes, drying oils are also used for the
manufacture of other products, such as linoleum, oiled fabrios, putty, rubber-like
materials (factices and others), core oils (binding agents for the sand cores of
bollow mstal castings) and tanning oils.

Ipnpact of Syntbs tics

9. Just as other agrioultural raw Baterials, also drying oils and o0il produots are
enoountering oompetition from synthetic substitutes. In the paint industry,
teohnological ohanges have resultsd in a shift from a drying-oil type of ingredient
to synthetic resins, and the use of aqueous dispersions of polymerizates as binding
agents. Instead of organic solvents which are inflammable and of ten detrimental to
health, the latter contain water as the volatils substanoce. Thsy can be easily
used by the "handyman" and therefore under present ocircumstances find a large market,
especially in the United States where this type now oonstitutss half of the house
paint produced. In the linoieum industry, linoleum has been displaced to some
extent by synthetic rubber and other types of floor ooverings.

However, world produotion of drying oils shows no reduction, it even inoreased
from the 1950-54 average of 1.2 million tone to 1.4 million tonms in 1959 and bhas
since remained rather stabls at this level. Inpact of synthetics has therefore been
ocompensated by the growth of tke overall market.

Soms drying oils have even received a new importance by being combined with
synthetiocs ( oo-polymerization ), the resulting produot having better properties
than its components. The same soientifio knowledge whioh lead to the development
of synthetio products bas also enabled important improvements of the natural products.
There are nov quite a number of special treatments in drying oils leading to speocial
types of produots, such as polymerization, segregation into fraotions with special
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properties by differential solubility, fraotional distillation of fatty aoids and
Te-esteritioation of these, treatment with maleio anhydride (Diels-Adlsr reaotion)
and otbers.

Significance for Industrialization of Developing Countries

10. Drying oil products, especially paints and varnishes, are now inoreasingly
manufaotured in developing countriss, espeoially in ocountries whioh produce the raw
materials or anybhow part of the rav materials. With inoreasing ETOePOTity the
demand for paint will inorease considerably in these countries. There is usually
great need for a oheap house paint made mainly from looal rav materialse whioh oan
substitute the expensive sophistioated paints imported now at the expense of foreign
exohange.

Uther Technioal Cils

1l. lbsre are many other teohnioal applicatiomns of fatty oile, vegetable cils as

vsll as animal and marine oile. The moet important vegetable oile for teohnioal |
purpoees are caetor and rapeseed oil while aleo "hard” palm oil from West Africa

with bigh f.f.a.-oontent plays a certain role. .

Production

Castor oil is extraoted from the seeds of Rioinus oommunie whiob is oultivated in
many tropioal and sub-tropioal oountriee eithsr ae annual or as a tres-like perennial.
Main producers ars Iniia and Brasil, but aleo in many other oountriee castor beane are
increasingly oultivated, suob ae Europe (France and Italy), U.S.A. (California),
Mexico, lLailand, etc. In Afrioca, castor beans are grown in East africe, but are ‘
alezo produced in many other parte of Afrioa. World produotion is about 200,000
tone (average 1953-1957), but still inoreasing. The U.S.A. alone needs some
110,000 tone per ysar, and the oil ie oonsidered to be in short supply.

Rapeseed oil is derived from the seeds of Braseioa opp. and is in the firet
instance an edible oil. This faot explains the rather high world produotion of
4,200,000 tons (1962/63). It ie produced in many European oountries (total
surcpean produotion 1,110,000 tonsg, and in Asia vhere India is the main producer
(1.3 million tons)j other 4sian producere are China (Mainland), Pakistan, and
Japan. In Afrioa, the only producsr is Ethiopia with a production (1960/61) of ‘
23,000 tons.

Processing

Initial proosesing is the eame as for other vagetabls oile, therefore extraotion
bty bhydraulic presses or expsllers or eolvsnts (or by & oombination of two of theee
units) after orushing and cooking.

For oastor beans, mechanical barvesting and hulling bae been a certain problem,
but in the last fev ysars epecial caetor bean harveeters and huller-oleaners were
developed in the U.S.a.

induetrial Froduote

The Vvuricus industrial products manufaotured from teohnioal oils are only
mentioned shortly. Lubrjoating oile are now usually mineral oils, but fatty oile
and sulparissd fatty oils, like oaetor oil, are still ueed for epecial purposes.
"Blown" rajeeeed ©0il 1s uesd in tlsnded ocils together with mineral oile. Also in 3
tos manufacture of lubrioating greases (made from lubrioating oil and soap), "
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rapeseed c1l 8t1il jlays a part, next tc animsl tallcw anu greases.  Cuttipy vile fur
for tue lubrication ul tuols for the cutting of actals ere yrejered by cul,ouncine &
sulfurized fatty oil witL minera) vil. Fatty vile and sulionuted futty vile are

alsc uved in the textile incuwtlr; a= textile lubricante and 1n leathes trestuent,
although in the latter case wnisal vils are jretferred.

A8 burpmang vile for 1llunlnaetion, fatt, vils Lave Leen rejplaced Ly jetruleuns
products, except fur special ajjlicaticns, as 1or exampls, the uvil for tue lemps in
cuurches, which 18 a specially refinec rapeseed .il. In candlss, a certain amcunt
of stearic acid (prepared from veygetaltle cile, or blghly hydrogunated o1l 1s still
used as & bardsnin, agent. uilse, fats ana fatty acids are still isportant materials
in the gosnetice and jnarsaceutical jndusiry,8:lhcugb here, tvo, pstrcleus fractions
bave taken cver many of the traditional tunctions of fatty oils. Castor oil,

olive o0il, almond ¢.l, palw o01] and others pla, & consiuersble roule.

Consicerable amcunts o: crude palm o1l are used a» tinnins cils in the
manufacture of tin plats and ocold-reducsd stest stssl. Caetor 0il 1s sxtensively
ussd as a base for fluids for hydraulic eystsus, therefors as a hrdrsulic ojl. An
interesting appliocation of castor oil is for a« oertain typs of Illlll&alhll£1§l°
Aleo widely uesd for plastios and rany other techniocal jurposes isths Casaev Nut
Sbeil Liquid ("C.N.S.L."), which ie & by-pruduct of the produotion of casasv nuts.

These fov examples may suftioe to show the wids appliocation of vsgetabls .ilse and
fatty oils in general for all kinds of induetrial purposse.

Sssential Lilse

12, Juite different in propertiss and chemiocal composition from ths vegetaile fatty
0ils are the essential oils, also callsd ethereal or volatils oile. _ne can describs
them as volatile odoriferous bodies of an oily oharactsr obtained almost exclusively
from vegetable scurces.

20Uurces

fSsssntisl oils are present in the plants in very saull amounte, ottsn in special
cells, in flovere, but also in lsaves, bark, roots, or fruite. bs number of
essential oils is quite oonsiderabls, and only ths most isportant onee, originating
from tropical countriee, can be msntionsd here.

Several essential oils are found in various parte of the plant body of (it
Riapts, euoch ae ljime Lil from the fruit of Citrus aurantifclia (West Indiee, U.S.4.,
Central Amerioa, West ooast of Africa, sto.), v Uil from ths fruite of
Citrus sinensis (various oountriee, aleo BRepublio of nea), Bergapot Vil from the
fruits of Citrue aurantius (Italy, pot in Africa), Lemom Uil fros the peel of the
fruit of Citrus limon and N 2 rom ths flovere of bitter and swest orangss
(Southern Eurcpe and Northern A%riot).

0i] ie derived from Pslargonium epp. ocultivated in africa in Algsria,
desunion, Nadagascar, Congo, Kenya and Tensania; Cepphor and Ellllgil%il is ths
gensral tsrm for various eessntial cile oontaining camphor, obtaine rom diffsrsnt
Plants, euch ae Cinnamcmus ocamphora, the oampbor tree, in Japan and Formosa, and
Ooimua kilimandsobaricus, a seabsr of the Labiatae, in East Afrioa.

Special significance for Africa have Ylapg-Ylapg and Qggae.g_g;l_di-txllnd fros
the flowsrs of Cananga odorata, a trse frow southsrn Asia. is tres btas been

introducsd to various parts of Africa, with the result that at pressnt about 90 per
oent of all Ylang-Ylang 0il is produced on Nosei Bé and the Comcres, small islande
betwvsen Madagasoar and the East Afriocan coast.




lie suung sbLiote of Pogustemum cabiin yleld the famuus Patcloull v1l:  the
plants are grown in se.aysla and Indonesia, but have been introuduced in the veychelles,
Madagascar and parts of .lrica, alsc in brazil.

AlBC 1ntroduced Lo .frica, vig. t. Kenya and vWest aifrica, from the Weet Indies
and Centrai america ie tue smal) bay tree, limenta acris, frum tue leaves uf Wwuioh
Bay ‘1) can ve disti,ied, Well-xnownfur te use 1in tbe preparation of Bay HRum,

caBll -ii 18 exiracted from . cleus basllicum and various other species of
CClML} . L@gliloul 18 Cuitivated 1n neuniuvn and Morocco ana 1s a common weed of the
Judan Jezira. «ther vclmum #}}. are knuwn as the fever plants of Weet atrica.
Ajowan 01. 1w mainly jivduced i1n lnula frus the seeds of .recoyepersum copticum
(Caruu Cuplicuiu. Whion 18 @i8. ftovund in Feussia and Egypt.

Esseritial C1ls v: scme colBercial impirtance are &lsv jroauced from & number of

grasses, all bolon;xnz tu the genue Cysbopogen, vis. Weet indigpn and Sast M

Lepon urges (il trum C. citretus and ., flexuosus, respectively, vpﬁmng Cil from
c. mrdu, and w and Jipgergrees 4l from wo varieties (Motia and Sofa)

of C. martini. hese gresses sre cultivated :1n many tropioal countriss, mswsinly in
sa8t Asi1a anu Joylon, but parti); aiec in Africa in the Congo, in Kadagascar anc ‘
LANzalila.

a6 &8t vl tLls Ly nv @eans cuajlets list vetiver or Khue-kKuus (31 may be
Bentioned, a valuatle Gii uistlilea friw the rcote of the .rass Vetiveria sisanioidee
WL1Ch 18 Cu.tlvated ais¢ 1n Reunicn (besides 1n Java, inaoneeia, the West Incies and
'“o.4.), and vbhich 1n Bast and Weet africa 18 cGwwonly used as an anti-ercsion plant
«hoocontoure.

trucessing hatuvds

l;¢ J'be vVarivus metncds usea !{ul | rucaselns ecsBential Olls are:

\.; ®teaa distiliation for tfe @more stabtile vile, euck as Citronella and
Cther grans oi.s, Cananga oil, Fatchoul: vil, etcy

\¢; eX,1)1881un, sither by hana ("éouelle” and "épongé", or by machinery,

aseu almvel ¢ntirely tour tze jrouuction of oile cuntained 1n the peels

0t fruit, like varicue vi.s frg citrus planted '
{3, extraction by eulBe type . L sulvent, 1.e.,

(@, by vulatile s..ivenis sucL as petroleum ether, alcohovl, etc.j

{b, "enfleurage" b, cuvla neutral fats, used for the expensive
essential viis .1 certain tloveres

(c) "macerution” by Lot ci1le or fata.

.f these extraction methods, the wolvent extraction hae become more and more
pupular.

lrocessing in JUevelvping countries

iqes huch proceseinyg, especially the ratbhe  eimjpl» steam distillation, ie done in

developing ocuntiries. As iLe amounts of essentiu«l]l oOile are relstively esall, bdbut
.ave a nonaideratis val ae, zanufacture of such oile lends 1teelf especially to \
LatrLiuctl onoas an "intaruediate industry”. The equipment 1s emell and simple and q
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can easily be mude locally, 80 no great capital inveetment is required; it is a
rural industry suitable for farmers' co-operatives or small entrepremeurs and should
be encouraged as such. \

uwssential oils are not always extracted in the produoing oountry; the fruite of
the bay tree, e.g., are exported as such to the large distilleries in the U.S.A.,
also the young leaves of Pogostemon are partly exported to Britain and the U.S.A. for
the distillation of the best quality patchouli oil.

Industrial use of essential oile is in the first instanoe for perfumes, toilet
preparations, scaps, eto. In developing countries, there is usually a large
demand for such producte, a demand which will further increase with the rising
etandard of living. There ie already a flourishing industry for perfumes and
toilet preparations in many developing ccuntries making cheaper preparatione adapted
to the taste and to the buying power of the lcoal custcaere. It may be expected that
this industry will further expand and that lccal production will be increased and
improved in quantity and quality.

Other essential cils are used in the focd industry, for flavouring aerated
beverages, etc., and for these uses will alsc find a quiockly expanding market in
developing ccuntries.

t of Synthetios

15. Also in the field of eeeential oile, mcdern chemiocal ecience and industry have
found quite a number cf eynthetioc substitutes. They oan roughly be grouped intc
two claeses, vis. the jgolgtes or artifiocial cils, and the gypthetio cils,
synthetized either froa the isolates or from cther ohemical raw materials, such ae
coal-tar derivatives.

The ieclates are not in themeelves a threat to the natural product, but have
often even stimulated the production of these products whioh are used as a raw
saterial. For exaaple, safrole which is a fraction of campuor cil ie used for the
production of heliotropin; mentbol is isclated by freesing from pepperwint oil, and
cineol in the same way from eucalyptus cilj; enormcus quantities of eaesafras and
lemongrass are now cultivated eolely for the reocvery of the ieclates eafrole and
citral. So notwithstanding the fact that certain perfumes are nov manufactured
synthetically, and partly as & result of tnis scieatific develcpment, the
cultivation of plants for essential cil production has beoccme a large induetry and
further expansicn may be expected.
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V. STIMULANTS AND CCNDIMENTS

Tes

1. Tea is prepared from the leavee of Cemellia sinensis which are rollsd, fermented
and dried, and is used for one of the most jopular non-alcuholioc beverages which is
perhaps consumed by half the world's population, espeoial.y ir. Europe, Asia and the
Far East. The word "tea" oomes from the Chinese (Amoy diaisot) "tay" while the
Cantonese word is '"chab". Henoe the word chah or chai for tea in many countriee like
Russia, Japan, India, Persia and even East Africa (Kiswaheli).

Production

2. Tea is aimost entirely produced in the developing countriee whicl contribute
more than 90 per cent to world exports. The total annual value of tea exports from
developing countries in 1959-61 averaged $578 million, making tea one of the largest
earners of export inccae.

World jroduotion in 1963 was more than one amillion metrio tovns compared with
oniy 640,000 metric tons in 1948-52, it has therefore rieen quite considerably.
Main production countries are in Aeia, eepecially India, with 344,800 metric tone,
Ceylon with 219,800 metric tone, Mainland China with 154,200 metric tone, Japan with
81,000 metric tons, Indonesia with 36400 metric tons, and Russia wvitb 42,800 metric
tous. Froduction in Afrioa is much emaller, only about 55,000 tons in total, but it
is remarkable that almost a dozen African countries :re producing tea. The main
African producer is Kenys with 18,100 metrio tons, followed by Malawi with 11,900
metric tons, Mosambique with 8,600 metric tons, Uganda with 6,100 metric tons and
Tanzanisa with 5,000 metric tons. There is certainly scope for further expansion,
espeocially in the highlande, although "lowland" tea, too, can be grown at lower
altitudes of 800 - 1,000 feet. Highland tea yields higher rrices, having better
taste and flavour, but less "strength" and oolour, while production per acre in the
lowlands is much higher and tea oan be produced mors oheaply there.

irocessing

3. The tea ; lant,which would dsvelor into a medium-sized tree if left alone,is

cut down to a bush of juet the right height to be easily plucked. }lucking is
restricted to the youny ehoots, viz. the ti} with the first or the first two leaves.
The ti} (bud) gives the best quality tea and quality is getting lower and lower the
farther the leaves are away fros the bud. The third leaf (counted from the tip),
which in jlucking is often kert separate, gives only a second quality tea, and the
fourth leaf, which, however, is not alwaye pluoked, yielde only an inferior tea.

The plucked leaves and shoots are brought to the tea factory and left there
about a day to wither. For thie jpurpose, small manufacturers s;read the leaves on
barboo trays in the sun while bigger factories s read them om wire or bamboo netting,
or hessian, placed in racks or frames in she:6ves {called "tats") one above the other
in the withering "icfts”. Usually air is blown or sucked through thees withering
lofte; in tbe case of quick withering in about 8 hours, this air is heated to about
30°Centigrade . Other quick withering methods which sometimee reduce vithering time
to as low as 5 hou~s make use of revolving drums, tunnels or troughs. Cf these
later methods, trough witbering 1s of crowing imjortanoe, espeocially for new jroducers.

The next stage ie rolling the leaf, either in a rather jrimitive way by hand 1in
small-scale trocessing, or by meohanically driven "rollere” in modern factories.
The object of rolling is to break the luaf cells, and liberate the juines and enzymes
sealed within. Kolling 18 also resjonsidble for the typical formw of proceseed tea,
vig. the small balle of leaf oalled "souchong" (from Chinese, msaning raiein) or the
iong th:in sausages called "pekoe" {from Chinese, meaning bair).
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After rolling, or aleo during intervale of rolling (depending on the rolling
echsme) the rolled leaf ie "brokea" and "eifted”, usually on a epecisl type of

ehaking ecreen; the rollsd wet tea sight also be eejarated on such ecrsemns with
varioue mesh into fractions.

The next stage of proceesing is fermsntation from one to about four boure, by
Just leaving the rolled mass to iteelf oun g€luss shaslvee, in baskete or on cement in
the coolest rooe of the faotory, often in a cellar. During fsrmentation colour ae
vell ae aroma of the tea are developed: the grsenish rolled tea becomes dark red-
brown wbile the typiocal tea aroma ie develojping. Therefore fur the preparation of
"green" tea, fermentation hae to be prevented, killing the fermente by eteaning.

After fermentation the tea is dried or "fired" in speoial tea driers blowing hot
air through the tea at about 112°Cotigrudo. The "faoctory tea" comee off the driers
black and brittle vith only about three per cent moisture.

The dry factory tea ie then out in a cutting sachine and grade-eifted by a
rather complicated syetem of shaking soreens and screene making a rotary horisontal
sotion. Orading is done aocoording to a eoheme vury.ng from faotory to factory,
but usually the following tyjee are yrepared:

Fekce, the long, sausage-like rolled pieces;
Souchong, the thick, round, reiein-like yleces;
Fekoe-Souchong, & mixture of both,

various typee of "Brokens™, ocontaining ssaller yiecee, like
Broken Fekos (B.P.), (Broken Orange Pekoe (B.0.P.)) and "Broken tea",

varioue types of "Fanninge", very ssall piscee, often obtained by
sefaration in a fan in an air-etrean,

Dust, the finset jroduct.

The valusble bud of the leaf, the "tip* during proceseing often gete a light
colour by dried tsa juice and theee emall piecee of very high quality (called "orange"
or "golden" or "white") determine partly the value of the grade. Hence epeocial
grades called e.g. "orange pekoe", or "broken orange pekoe™ or "golden fanninge", eto.

Next to the ortbcdox way of tes prooeeeing, as described here, there are aleo
various unortbodox methods of tea manufacture, whbich are of gPoving importance
in Nortb East India and Baet Africa. To these unorthodox tese belong the legg-out
teas und the C.T.C. teae. legg-out tea ie made from unwithered leaf, out with a
biunt knife eisilar to the cutting of tobacoo, followed by a light roll and
relatively ehort fermentation. The output consiste of about 70% fanninge and 30%
dust.  World produotion of Legg-ocut teae was estimated in 1963 at more than 30,000
tuns.

More important ie the C.T.C. proceee (Crushing, Tearing, Curling) with a speoial
tyre of metal rollers; world production of C.2.C. teae wae estimated at 140,000 tons
(1963), Over two-thirds of the tea outyut of Aesas consiete of C.T.C. Beeides
about 50% Fannings, and 208 Dust, C.T.C. includes aleo eome 306 B.P. Another
unortbodox procedure ie baeed on the Rotorvane, which can be used in combination
with legg-out or C.T.C. for oon.inuous Froceeeing without conventionsl rollere.

Beeides the oommon "blaok tea™ which ie the moet popular type in Burope and
sany other countriss, other epecial typee of tea are the "green” tea, [roceeeed
vithout ferwentation and ooneumed mainly in China and Japan, and the semi-fermented
"oolong" tea, manufactured in Formosa and FPoochow in Chinma.
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Equipment used for tea rrooeeeir- has dbeen deecribed in an FAO Development Paper '
(Fo. 12 of Fovember 1951); however i..e is now outdated and it is hoped to publieh a
new paper on tea processing taking into aoocount reoent developments.

Blending

4. Aftsr the tes manufacturer hae taksn muoh trouble to ecparate the warious
fraotione of tea, the blender mixee fraotione (and also producte from various eourcee)
again according to eome formula of hie own, to epecial "blende". Blending ie usually
done in Europe, Australia or other main ooneumer countries, and tbe blenders are re-
exporting part of their produots. Howvever for ooneumption in developing oountriee,
blending ie aleo done more and more in theee ocountries.

Industrial Products from Tes

5. Although tea is used for the manufacture of tea seed oil in China and for a dye

in ths USSR, the only prooceeeing of intereet in the Western VWorld is that for jipstent

3ea. There ie a great deal of eeoreoy about the teohniques and scale of produotion,

but two methods are reported - one fros manufaotured dblack leaf and another from the

freeb leaf. Manufacturing from green leaf hae been developed in producing oountries -

Uganda and Ceylon and more reoently in Imdia; Brooke Bond im conjumotion with the USA ‘
firs of Tenoo have also set up a research centre in Kenya. The 1rooees is not ladbour-
inteneive; it ie » technical process and doee not require ineietance on fine plucking

in the field. The Indian Budget Enquiry Committee of 1964 pointed out its poesibilities

in utilising waete tea.

The advantage to an exporting ocountry liee in the additional markets that may de
opened up, though these are largely supplied by the domestio imdustry manufaoturing
from imported black teas. In the United Kingdom instant tea got off to a bad start .
in the retail market as a result of the poor produot originally marketed. The reteail ‘
market ie etill emall dut the automatio vending industry believes that with the domeetic
development of asoceptable brande in reocent yeare there ie likely to be an expansion inm
the catering trade. Inetant tea sales, however, are eetimated to account for little
more than 2 per cent of the UK tea market. In the United Statee per eaput consumption
of tea ie etill smsll and oconeumere are not eo firamly wedded to ortbodox teaj; the
increase in oonsumption in the last few years is ettributable to the growing use of
instant tea, especially for ioced tea. Instant tea coneumption rose froe 5.6 per oent
of the total in 1960 to 18.7 per oent im 1964. There are a number of firme in the
United Statee produoing inmtant tea from imported black tea - indeed one of the reseocns ‘
advanced for the firmnese of the market for plain tea in 1964 wae the demand froam this
industry in the USA.

The domeetio induetry ie a sophistiocated one doing reeearch into the chemical
propertise of the missing tea aroms and pre-packing lemon flavouriag. If tes
yroducing oountriss in Africa wieh t0 develop markets for inetant tea in these two
countriee, they will have to produce a product that ocan compete with the domeetio
product. In Buropean ocountriee the emphaeie on tea promotion ie being given to
marketing of quality tese ae an attrsotive ocompetitor to ocoffee; where soluble tes
would fit im requires market research. Tea oconeumption has rieen rapidly im some of
the developing comtries (inmoluding producers euch as Indis and Pakietan). The
Poeeibility of marketing inetant tea as a “oconvenience" drink here would depend on the
copjarative oost of produotion.

Rsferences to the produotion and coneumption of instant tea were imoluded in the
documentation of the Ad Hoo Meeting on Tea beld at Nuvars Eliya (Ceylom) in May 1965.
The statietiocs are meagre, however, and FAO wae requested by the meeting to oolleoct
data on instant tea. o
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Coftee

6. The word coftfuc 18 probably derived '1w thiee riyinsl Arubic qahwabh, but eome
connect 1t with the town of Kaffa in Ethiujiu, rejutedly the birthplace of coffes.

In any cuee, the word coffee sounde similur i1n most languayes of the world. Quite
generully, the discovery oI coffee 1e uccredited to Africa where 1t has growm in a
wild state until tuirly sodern times. According to others 1t was first cultivated
in Southern Arabie und the habit of coffee drinking has sjread from Arabian Moham-
medans to other ju . io. The ,lant from the uveeds ol which sbout B( jer cent of the
coffee of ccommerce 1u derived 1s ocalled Coftew urabics while other commerclally known
spec1@e are C. liberica, C. stenophylla and C. robuets.

| roduction and significunce

7. World production of coffee ie 4.0} sillion metric tons (1903/64), four tisee as

much as world tes jroduction. More than half of this amount ie produced in South
America, vig 2.18 m1llion metiric tons, especiaily 1in Brasil (1.5%6 million metric tons) ‘
eand Colombia, (468,000 setric tone). Africa occupies the seoond place with 1 million

metric tone produced in 2) Africun countries. The most 1sportant producers in

Africa are:

Ivory Coast

254,50C setric tons

Angola 168,000 " "

Uganda 150,400 " "

Ethiopis 91,50 " »

Congo (leopoldville) 66,00C " "

Madagascar 52,500 " "

Cameroon 51,000 " "

Kenya 44,600 " "

Tantania 35,000 " "

Ruanda-Urundi (forwer) 30,000 " * (approx.)

Togo 15,10C " "

Central African Republiec 13,000 " "

Guinea 10,500 " "

Sierra Leone 3,90C " "

“lana 2,700 " " |
ubomey 2,400 " " (a} prox.g |
“bheria (1961/62) 1,000 " " (approx.

Since 1950 the world coffse economy has ;aesed through two phases. The firet,
from 1950-1955 was oharacterised by repidly increaeing demand and high and stable
jrices. The second period, from 1955, saw a ebar} incresmes in world eupilies far
above demand, with the result of deolining jricee and serious adveres economic
clfrete on the jroducing countries. Efforte te halt the decline 1n coffee ;ricen
fite badk to 1957, leading eventually in 1962 to a five-yeur Interngtional Coffee
Agreowoent with participation by consuming as well aas producing countries.

bBarly FAO projectione for the UN Development Decade indicated further growth 1n
vorld output, and also in world consumption, the latter at } - 3.5 per cent ; ...
¢ wjpared with 2 per cent in the paet. Attemjts are being made by I.C.A. to reduce
jtuvduction and encourage consumption. In the coffee jroducing countries, esjvciuily
in Latin America, domeetic ccneumjtion is likely to rise very considsrably by 1970,
as 8 result of the rapid population growth. Considerable scope for raising dome.i.c
consumption exists, especislly in African producing countries.

Primary Prooessing

8. Prooeesing of green coffee hae to be done in the country of production, and the

ntej8 1nvolved in the cultivati.u amd proceesing differ eomewhat from countr t.
country.




une can distinguish between a "dry" proceesing method and a "wet" or "wash"
prucess. #ith the dry method (also called "unwushed" oOr "natural" processing
me thod), the ripe cherry ie dried firat. Drying can be done in the sun, on a floor
of beaten earth, on cement, on traye, or on exposed dryinyg platforms, ae in orazil.
Artificial or "maokine drying" is done either with simple etatic driers, consisting
essentially of a perforated galvanised sheet-iron flooring above a bank of fire tubes,
or with various types of rotary drier.

The main feature of the wet method is that the oherriee are pulped and either
fermentea, mechanically bulled or treated with chemiocals,.then washed ana graded.
fhe, are then dried in the same way as desoribed for the dry method.

The dry cherry of the dry method, or the "parohment" ooffee of the wet method,
bas to be shelled and hulled, which oan be done by the planters themeelves, or by the
buyere vho have the necessary equipsent. Une can distinguieb between hulling for
the dry cherries prepared by the dry method, and shelling and peeling for the wet
procesased parchment coffee. There are various aachines available for thie purpose.

Eventually the coffee has to be graded into standard sises by meane of either
rotary oylinder graders, oscillating ecreens, peaberry separstors with inoclined
travelling band, and large, long and ebort bean eeparatore witb indents or pockets on
the inside surface of the oylinder. Bulk sorting ie usually followed by pneumatio
grading to remove any remaining duet or piecee of shell, as vell as light, defected
or insect-damaged beane. Top grade coffee will also be handpioked, or eeparated
with an electronic separator, which only recently hae been adapted to coffes.

This initial proceesing can also be done by small farmere with relatively
simple and cbeap equipment. The only piece of equipment vwhich might be out ofreach
of the saallholders is the pulper, but pulping plants can be eetabliahed at central
points by farmer cooperatives, or government. Coffee processing, not requiring big
oapital investment, is therefore an important rural induetry, and belongs to the
group of "intermediate" industries, eo important to the development of rural
districte ana developing countries in general.

urther processing and utilisation

e Whilet initial processing is always done in producing countries, the following
[roceesing operations are often carried out in the country of consumption. TIhe
firet operation ie - similarly tu the case of tea - the blending, after carefully
tasting tue varivus typee. Coffees grown in the various countries differ by
types and by kinds as well as by grades. (Une dietinguishee between "mild" and
".raz1l" ocoffees among Latin American coffee. African coffee belongs to the

mla type. ("#i1d" in Africa refers to wet pulped as distinct from dry bulled).
Furtuer distinctions are made as to "hardness", "eoftnese", "high-grown", and
"waashed", etc.

Tue typical flavour of coffee developes only after roasting, whiob is done
in special machkinery. After roaeting, the coffee is either sold as such, or in
grouna form.

tor the details of coffee processiny, reference is made to Informal Working
bsulletin No. 20 on "Coffee Procesaing", published by the Agriocultural tngineering
Branch of Fau, a# an unpriced dooument, available to interested parties, in knglish,
Frencu and Jpanieh.

spaustrial brouucte nade frua Coffee

i.. Ajart frow the ;roduction of an eesence, the only industrial processing of the
‘Ulten fau o! Blguifioance 18 the preparation of instant (soluble) coffee. This
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Was developud 1n Nurth America and survpn, larguly uosing rubuista cuttees 1row airica.
Subsequent duvelupusnts included the wider use f arabicae cutios (partly to improve
the blend, but alss bucause Latin American collfuc. ware at tiae s cowpatitive 1n
price), and the development of instant coffeme jroduction in arabica-growing countries
- Mexico, Ouatemala, Nicaragua and Brazil 1ts:lf (where the industry is being
expanded). Frocessing in Atrican cofluu preduecing countrise 16 wore recent - a
factory has been set up at abi.jan in tue lvory Cuast and lanzania 18 bLuilding a
factory to absorb 2,000 tonas of beans annually.

Production of instant ooffee offers to Atrican countries, faced with the
problem of restricting exports, a means of using surplus coffee and saving a certain
amount of warehousing space; '"woluble coftee" is howsver included in the definition
of coffee in the International Coffee Agreement, and counts agalnst export quotae.
Experts of instant coffees frow Africa have tu coupete not only with exiorte of a
sisilar (and possibly better-tlavoured) pruduct from arabica-growing countries, but
also ¥ith the domestic product ot importing countries.

Statistics u! 1nstunt cufive production and consuumption are incomplete, but 1t 1s
estimated that in the United Ltutes instant coffee represents about 20 per cent of
all coffee consumed (in bean eyuivaslent). Imports represent onl, about 4 per cent
of total availability of instant coffee, and the country ie, in fact, a net
exporter of the pruduct; instant coffee bas shared in the general decline in
coffee consumption since 1962. in Canada instants account for about two-tifths
of total ooffee consumption, but also appear to have shared in the fall in coffee
consumption in 1964; only about one-eighth of the instant coffee available is
imported.

Tne great increase in coffee consumption in the United Kingdaom over the last
decade bas been largely in the furw of instants which nuw account for uver toree—
jquarters of total coffee consumption. Consumption of instants is believed to uave
inoreased in 1964, despite the fall in ooffee consumption a8 & whole. Imported
supplies, however, still account for only about one-ninth of available supplies of
instant coffee.

c0co8

1l1. Cocoa is derived from the seeds or beans of a small tree, Theobroma cacavu, and
soue related spp., vriginating in the trupical rain torests on the east side of the
South american Andes. Cocoa (or oacao) was not intruduced into Burope until the
sixteenth century, and its cultivation in other parts of the tropice started only
two centurics later. loday, West Africa supplies about two-thirde of the world
demand.

] roduction

12. World production (1963/4) ie 1,220,000 metric tone, of which almost three-
juartere, viz. 900,000 metric tons are produced in Africa. The second larguut
producer is Latin Amerioca, with 290,000 metric tons. Compared with these twu
rogions, the production in other regions is insignificant, viz. 22,000 wetric tuns
in vceania, and 7,000 metric tons in Asia (Ceylon, Philippines, Indonesia). In Lue
last decade, the production in South America has besn at about the same level,
while the produotion of Central Ameriocs hae risen about 30,000 tons, mainly in
Mexioco. In the same period, the production of africa has risen from 500,000 to
900,000 metrio tons.

Vutseide Africs, the main pruducers are Bruzil, Ecuador, the Dominican
Hepublic, Mexico, Colombia and Venezuela. The mout important Afrioan producers are
as follows:
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Ghana 427,700 metric tons
Nigeria 220,300 " "
Ivery Coast 97,200 " "
Came roon 85,000 " "
Togo 13,000 " ®
Saé Tomé and Principe 8,700 " "
Congo (Leopoldville) 5,600 " "
Gabon 4,000 " "
Sierra Leone 3,200 " "
Congo (Braszzaville) 1,000 " "

Whilst coooa is grown exclusively in development regione, over 90 per cent is
sxported to industrialiszed oountries, mainly ae beans, but also in the primary
prooeeeed form (oocoa butter, powder or paete). Cocoa beans cannvt be stored
sasily and cheaply under tropical oonditions, and domestic oconsumption of cocoa
produote in the producing oountries is small.

The long-term outlook for cocoa is not without promiee. Future growth will
depend mainly on consumption in nev areas, particularly in low-income oountri.s.
Much will depend also on measures taksn by the low-inoome countriem to devslop
local chocolate industries for domeetic consumption. The greatest poesidilitiss
for expanding oonsumption exiet in the U.S.S.k. and in the Eastern Suropean centrally
planned economies.

Prisary Frocsssing

13. The initial proceesing hae to take place in tbe country of produotion near the
fara, where the pods are grown. Most of the world's cocos ie produced by
saallboldsrs with only a few aores. Not more than about 10 per ocemnt of the atricam
production is froa larger plantations, often operated co-operatively by farsers.

The relatively simple way of proceesing ie certainly a faotor in the favour of the
small farmer.

l rocessing comprises the following stages: Fod breaking of the ripe pods
either by means of a cutlass or machete, or with a wooden billet. Recently, pod
oreaking maohines have been constructed in South america, but are up to now still
without practical significance. After the breaking of the pod, the placenta is
usually removed, although on some Ghana farms the beans are fermented together with
the plaocenta.

fhe next prucessing stage is fermentation. [here areessentially four methods
used today for the fermenting of raw cocoa!

1. Curing on the drying platform

2. Fermenting in baskets

3. Fermenting 1n heaps on the ground, and
4. Fermenting in systems of boxes

Fermentation takes 3 to 12 days, during which the germ in the eeed is killed
by the dsveloped neat ("sweating"), which can reach temperatures up to 115°F (46°C).
The cbaracter and flavour of the bean are changed by fermentation. To obtain an
even fermentation, the beans have to be mixed and stirred, while the exuded juices
or "sveatings" have t0 be drained.

After fermentation, when the moisture content of the whole bean is about 60 per
cent, the beans are dried to reuuce moisture to less than 8 per oent. Drying can be
natural i1n the sun, or artificial. Sometimes the beans are washed before drying,
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but unwashsd, sun-dried beans ssem to be preferrsd. A common method of natural
drying is to spread tbe beans on mats or split bamboo canes,wbicb are raised from the
ground; this systsm has been rsfined in numsrous cocoa-growing areas by the
introduction of either a fixed-roof with sliding trays, or a moving roof with a
fixed drying floor, in order to bs able to protsct ths beans during sudden showers,
or at night.

Ths fsrmented and drisd bsans are placed in opsn-vweavs jute sacks and stored
thus in warehouses for periods of up to 9 to 12 months in the tropios. Zvantually
the beans are sorted and graded. Recommendatione in quality standards and
grading practice for oocoa beans were made by the Working Party on Cocoa Grading of
the Food and igriculture Urganization (See Repurt of the Second Session, Faris,

2-6 July 1963).

For the details of cooos processing, refsrence is made to FAU dAgricul tural
Study No. 60 "Processing of Raw Cocoa for the Market".

Manufacture of Intermediate Products and Chooolate

14. For the manufaoture of intermediate products such as occoa butter and cocoa
powder, and chocclate, tbe cocoa beans are first cleaned to remove stones, dirt
and otber foreign matter, and then roasted. During roasting the kernel or nibd
loosens frowm tLe shell, whilst flavour and colour are developed. Shellinyg after
roasting is therefore easier, but there are also processes known whioch shell

the unroasted nuts. In any case, the shell has to be removed completely before
further processing of the beans.

Shelling is done by first breaking the beans, either between fluted rvllers or
in disc mills, or by weans of specially designed centrifugal orackers. After
breaking, nibs and shells are separated. This separation is done by a system of
shaking soreens and by "aspiration", & kind of winnowing process, removing the
lighter shells from the nibs.

Cocoa nits contain about 40% of cocoa butter, a valuable fat with typical
mslting properties. Coooa butter can be extracted by means of expellers in the same
Way as 0il seeds are extracted. The press caks is thsn processed to cocoa powder
by milling and siftiny, the finer fractions being separated in a cyclone.

For the manufacture of chocolate, the roasted nibs, after separation from snells,
&re ground by special roller mills, similar to the Anglo-American orusting rolls
used for the orushing of oil seeds. By the heat of friotiun during this grinding
prooess, the ococoa butter within ths kernele is melted, with the result that ths
ground product becomes liquid, and is therefore called "chocolate liquor".

The ohocolate liquor is mixed with sugar and other additives, depending on the
end-product desired in the "melangeur", a roller-mill/mixer of the 0ld "edge-runner"
type or in a modern kneading and mixing machine. The ready mixture has to undergo
& second grinding process in special crushing rolls, suoh as five-high orushing rolls.
Che last refining of the chocolate mass takes place by a long rubbing process in a
special machine, called conye.

Processing Industries in Developing Countries

15. Although there has been a sharp increase, in recent years, in the quantity of
ococua beans processed industrially in the ocountry of origin, in Africa this

amounted to only 5 per cent of the total produotion in 1964, and almost all of thise
vas then exported to developed countries in the form of intermediate products - cocoa
butter, paste or powder.
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Ut the total exports of oocoa products from coooa producing countries, is yet
the African countries acoount for no more than a fifth, although their proocessing
industries are expanding rapidly. Grindings in Ghana have more than doubled over
tLe past three years, to 31,000 wmetrio tons in 1964 and among the producing
countries the i1ndustry is second in sise only to Brazil; the Cameroun also has an
industry of long standing. Ivory Coast's first prooessing faotory, with an annual
capaoity of 10,000 metric tons went into produotion early in 1965, and construction
bhas begun on a plant of 30,000 metric tons annual capaoity in Ikeja, Nigeria, whiob
is soheduled to start produotion in 1967.

Howsver, as an inorease in the primary processing of coooa beans into intermed-
iate produots could make only a very small ocontribution to foreign exohange earnings
per se it is of limited economioc valus. One advantage lies in that it enables the
utilization of cocoa beans whioh would be unfit for sxport otherwise.

The establishment of oomplete ohooclate industries is of greater eoonomio
signifioance, as this would greatly stimulate the demand for cocooa and chooolats. At
present, home oconsunption in Afriocan produoing oountries is vary low, owing to the
bigh price and a laok of tradition of ocoooa sating, whioh is linked with the climatio
oonditions. In the immediate future, establishment of a ocomplete ohocolate industry
vould be hampered by ths lack of the other primary materials requirsd, as well as of
anoillary industries and skilled labour; but sugar will be available from the
industriee being devsloped in Ghana and Nigeria. If the aomestio market is to
expand, there will be a need to develop types of products suitsd to comsumption under
tropioal oonditions, e.g. chooolate with a lower proportion of ocoooa-butter (or with
elightly hydrogenated coooa buttsr), and whioh will ssll at a prioce within the reach
of the loocal population. In any event government subsidies or other forms of aid
vould be neceesary at tbe ocutsst.

Tobagoo

Produotion

16, World produotion of tobmooo (1963/64) is 4.18 million metrio tons. Main
proauotion is in North and South Amerioa, produoing t gether 1.65 million metrio tonms,
and Asia with 1.19 million metrio tons. Largest producer is tbs U.S.A. (more than

a nillion tons), then India, Brasil, Japan, [urkey, Greece, Pakistan anc Bulgaria.
Greece produced in 1963/64 125,600 metrio tons from the 600,000 mstric tons

produced in the whole of Europe, and Bulgeria 105,200 metrio tons. Ths produotion
of other oountriss does not reach the 100,000 ton mark.

Compared with these figures, produotion in Afrioca ie rather modest, with in
1963/64 230,000 metrio tons in total, distributed over many Afrioan oountriss.
Malawi produced 14,100 metrio tons in 1963/64, and Nigeria 13,200 metrio tons.
Produotion in other oountries is less tban the 4,600 metrio tons produced by
Madagasoar.

Trade in tobacoo and its produots involves almost svery ocountry, and its total
value is estimated at about $1,000 million. Before the war, there was a distinot
geographical specialiszation in the production of the different kinds of tobaococo, but
after the war this traditional pattsrn bas obanged. There has besn a shift from
dark and strong tobacoo towards cigarettss, sspecially in developing oountriss. On
present indications, tobacoo oconsumption is expeoted to grow both in devsloped and
developing oountries, and the smphaeis of future requirements of rav tobacco might
be on light oigarette leaf. But in the long run, the relation between tobaocoo
consumption and the incidence of dimeases, sspecially oancer, will be a very
isportant faotor.
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Proceseing

17. Initial prooessing of tobacoo has to take place on the farm or plantation,
thsrefore in the oountry of produotion. After harvasting, the leaves are oured by
subjeoting them t0 varying temperatures and degrees of humidity for soms tise. The
thres oommon methods of ouring are by air, fire and flue. The four essential steps
of curing are: wilting, yellowing, oclouring and drying, during vwhich processss
ocertain physical and chemioal ohanges take plaoce.

Air-ouring takes placs in buildings equipped with ventilators, and often heated
artificially, and lasts one to two months. The fire-ouring process is sisilar, but
makes use of wood fires, allowing the smoke to ocoms in contact with the leaf. Flue-
ouring makes uee of small and tightly oonstructed barms, provided with suitabls
ventilators and metal pipes, or flues, extending from furnaces around the floor of
ths barn.

After curing, the leaf can only be bandled without breakage in epeocial
moistening cellars, or during bhusid periods. Lear is greded according toc colour,
sise and other recognieabls element properties, tied into "hands" or bundles, and is
then ready for tne market.

M of To o P
18. Unly a fev short remarke on the manufacture of tocbacoo products can be msade here.

After ocuring, the tobacco leavee are fermentsd between 4 and 6 veeks, depending
on the end-use. A kind of fermentation takee place aleo during the "ageing® period,
which might be from cne tc three years. In most cases the steas, or midribe, are
first remcved froa the lsaf.

After ageing and "prooceeeing", manufacture usually starts vith blending of
grades of different years, and from different ssctions and type of leaf. Nost types
and grades have rather spescific usee, such ae using the upper lsaves for cheving and
the lower leaves for samoking. Some types of tobacco are ussd prinoipally fur
cigarette., othsrs for oigare, or for pipe todaococos. Pipe tobaccu mixturee ocontain,
usually, some flavouring oonstituents and some glycerine as a oonditioner. Ths
details of certain processns of manufacture are trade seorets.

Cigarette manufacture has bsen vwidely meohanized, with machinery turnimg out
oigarettes in astronomical figures, while paoking is alsc done automatiocally. Cigare
were made by band, and ths acrs sxpeneive types are still hand-made, but for the
oheaper types machinery is also ueed.

fobacco Mapnufacturing Industries in Africe

19. In the following paregraphs, establishing or expanding the tobacoco samufacturing
industry in Africa and in Arad States will be briefly diecussed. The two main
factore to be considered are production and marketing.

As t0 produotjon, Afrioa produced im 1963 about seven per ocont of the worid
output of tobacco leaf, ocontridbuted 13 per cent of world exporte of tobacoo leaf,
and produced 3 per cent of the world total cigarette manufsoture.

Most of tbe export tobacoco produced is flue-cured leaf, and dark air-ocured
tobacoo, used mostly for loocal traditional oonsumption, ocomes next.

However, in a particular oountry, when the decision to eetablish a cigarette
industry is taken, it is after balanoing the poseibilitiee of produocimng tudbacoo
lsaf of a ocertain type at a reasonable ocost, against the potentialitiee of the

e e—— oro— ottt sogte rtnrreme-
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domeetic an. forel gn market at tne guing price at the time of starting tne snterprise.
Again this Vill be tu & great evtent a question of the siee of tbe plant. Un the
aseunption that & factory will work s1x days & veek, and that one pound of tobacco
makes 400 cigarettes, w faotory with a capacity of cne million oigarettes per day will
need oniy; about 400 metrioc tune & year.

At present 1n africa, amonyg the tobacoo-jroduoing countriee, only & few,like
Heunion, Niger, Sweeiland and GQuines,p.oduce less tanan 400 metric tons a year. Uther
tobaoco-producing countries arée not all producing cigarette tobacoo. Nevertheless,
eost of these countries are sanufacturing cigarettez. Afrioca’s output of ocigarettes
bas increased from “H6,663 million pieces in 1955/99 to 712,529 million pieces in
1963/ 64. NoticeaUle pruducers in 1964 were U.i.R., Canary Islands, Algeria,
fuodesis, Zambia and Malawi, Morocoo and Mosambique, in s deecending order.

fhe international trads uf Africa in cigarettes, which amounted to imports of
about 10,516 million pieces and exports of about 5,330 million pieces 1in 1951/ 55,
declined tu almost one balf by 1960 with the development of cigarette manufacture.

With regard tu marketing, the issues involved i1n dcmeetioc marketing of
cigare.tes in Africa involve obhanging consumption patterns. In most of the African
o.untries, pevple du consume tobaccu, but is is mostly in the traditional form of
snutf anu water plpe, etc. I'ne habit of smoking cigarettes has spread with
increaslny urbanization i1nvolving contacts with reeidents in towne. Thus the sise
ol the domestic market depende un the rate of subetitution of ocigarettes ior other
torms of tcbacco producte, vhioh is & funtion of the relative pricee of cigarettes
and other tubacco produots, and social ochanges such as the rate of growth and
distribution of population over towns and villages, the level of income, and the rate
¢f 1ncrease 1n income levels. The age and sex structure of a population is also
signifioant, ae a bDlgher ratio of male population employed .n non-agrioultural jobs
in urban centres of a country leads tc increased coneumptiom of cigerettes.

Spices

20. Few agrioultural products have a more faecinating hietory than epices. The
search for spices led to the discovery of the Nev World, and of the eea-route round
the Cape to Jndia; ware were waged for the posseesion of spice-growing ielands, and
Overgrown mamor palaces in the jungles cf islands in the Molucoas (Indonesia) still
tell the tale of the rickes of mpice growers.

It ie not poesible tc mention here all the spioes, tbs number of whiok is quite
considerable, and therefore only eeleoted spicee grown in Afrioa will be dealt with.
is the proocessing of spiocee differs for each product, processing vill be disocussed
for every spice eeparately. The spices are arranged alphabetiocally.

Allepioe

2l Allapice oonsiste of the dried unrips fruite of Pimenta officinalis; it is

also called Japalca pepper vr pimento, and the main producer ie Jamaioa. The tree
18 a re.ative of the olcve tree, and is now aleo oultivated in East Afrioca, where the
bot and fairly dry climate 18 suitable for it, Proosssing is very simple: the
fruits are jlcked 1n the green state befcre they are fully ripe,and dried for some
daye, until the seeds rattle ineide theam. The finisued produot is then a small,
wrinkled, purplisu-blaok little berry.

.otel

és  luere are two spices (or maybe they should be called druge) known as betel, the
vete. uut and tbhe betel vine. Both are chewed, usually together, by wmixing pieoces




of betel nutse with eome tobacco and slaked lime, rolling the whole mixture in a
fresh leaf of the betel vine to make a pellet. The chewed mixture seems tO have a
stisulating and mildly narcotic effect, but it spoile the teeth and results in
spitting out e red juioe. Betel chewing has been a habit for two thousand yeare or
more in many tropical countries, but is somewhat losing ground in modern times.

The betel nut ie the seed of the Areca palm, Areoa ocateohu, whilst the betel vine
leavee are pluoked from Piper betel, closely related to the pepper plant, Piper nigrus.

Ca OBRe

23. Cardamoms are the dried fruits of Elettaria oardamomum, a perennial herb and a

relative of ginger, to whioh the plant bears a reeemblanoce. It is a popular apioce ,
in Aeian countriee, being used especially for ourry powdere, alec for mixing with :
ooffee in some markete. The world wupply (being mainly coneumed within the oountry '
of production) oomes from India and Ceylon, but the plant hae been intrcduced into

other oountries. It is lese important for Africa, except for some produciiva in

Algeria.

The fully-grown fruits are harveetved wvhen the green oolour is changing into
yellow, and when they are not yet fully ripej it requiree coneiderable experience
to know which fruite should be cut off, and which not. Harveeting is done with &
pair of epecial soisaore. The fruite are then dried elowly in the sun, e.g. only
three boure in the sorning and two houre in the afternoon. Sopetimee artificial
drying ie applied, but this proceee hae also to be carried out rather slowly. The
dried product ebould be light yellow, vwith a minimum of eplit fruite. To improve
the colour further, the product ie bleached with eulphuroue vapour. The finiehed
product is eorted and greded acoording to eise and oolour.

Chilljes

24. Chillies are the most popular eniocee in all tropical oountriee, but are aleo
widely used in 3outherm Europe, and are elowly gaining more and more ground in ocolder
regions. Main producers in ifrioa are Nigeria, Morocco, Tunisia, Kenya, Uganda,
Tanzania, Zaneibar and the Sudan. They are the fruite of the annual plant
Capsicum annum, and the perennial Capeioum fruteeoene. Both exist in a multitude

of varietiee and forms, and are known and grown in hot oountriee all over the world,
C. annum yields the less pungent fruite, paprika and eveet peppere, whilet the fruite
of C. fruteecens are very ebarp ("hot") and are known in powdered form as Cayenne
pepper.

Chilliee are usually consumed fresh, either ae euch or ground to a kind of paete
under the addition of some ingrediente euch as 0il, vinegar, salt, eugar, according
to taete and babit. They are alec dried and ground to a povder, or piokled or
canned (known in ocookery ae pimiemto).

Sinpamop

25. True cinnamon is prepared from the bark of Cinnamomum seylanicum, a tree
native to Ceylon, which ie etill the main producer of cinnamon. In Africa, it ie
produced in the Seychellee. There are other Cinnamon epp. from whiob a type of
oinnamon ie prepared, e.g. Cinnamon Caeeia, the Chinese cinnasoa, and C. Bureani,
fros wvhioch oinnamon ie prepared in Imdoneeia. A near relative ie Cinnamomus
Camphore, the oamphor tree, vhile also the avocado pear belongs to the eame family.

In order to prepare cinnamon, the outer, oorky layer of the bark of the tree ie
scraped off, and the bark ie then carefully removed by ocutting into two long etripe,
of about 1 meter long and 10 centimetere broad. Theee etriys are elowly dried,
during vhich proceee they become rolled into "quille".
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cioves

26, Cloves ore the unexpanded flower bude of Eugenia aromatica (or Eugenia

caryvplyilaj, & small evergreen symmetrioally shaped tree. They belung to the

cldest sjices known, already recorded in China in the third ocentury B.C., and well-
knovn to the .iomane. In the Middle Ages, ocloves were the high-priced and much
covetei product oi the Molucces (Indonesia), and they are etill today one of the most
ieportant of the commercial spices. In Africa, clovee are produced in Zanzibar and
the Malagaey Hepublio, where envircnmental conditione are favourable for the rather
exectinyg grovth requirements of the tree.

Processing cocneiete in hand-pioking and drying the flower buds, wkich are
berveeted when they are etill dull green in oolour, or are just beocaing a dull red.
be trees ere therefore not allowed to flower, except, of ocourse, for seed produotion.
Inring drying, the flower bude ehrivel up to the dark brown olovee of ocommeroce,
which are either ueed ae euch or after grinding to e powder. By dietilling the
flower vude or the eteme and fruits of the olove tree, the eeeential olove oil is
obtained from which synthetioc vanilline . s mads.

Fenugresk

27. Fenugreek, the "Ureek hay", is the eeed of Trigonella foenum-grascum, an annual
that has been grown for centuries in India and North Africs, e.g. U.A.R., Sudan,
Moroooco. Coneiderable quantitiee are exported from Indias and aleo from Norocooo,
but local cunsumption ie probably muoh larger. The plant iteelf ie aleo used ae a
fodder plant.

The seede ere greernisb-brown, with deep groovee aorcee one corner, giving the
sesds a hockea eppearance. They are contained in very loang narrow pode. The
seeds are highly aromatio, their flavour being due to the preeence of an eesential oil
ccntaining coumarin. They are used for various purpoees, even ae¢ & source of yellow
dys, and as local drugs, but mainly ae a epice. They are a oonetituent of ourry
[ovders.

dinger

25, Ginger ie prooceesed from the rhisomes of Zingiber offioinale, & reed-like plan*
wvhich 18 successfully cultivated in parte of West Afrioa, eepecially in Nigeria and
Sierra Lecne. An importani producer ie India, and aleo Ceylon, Nalaya, China,
Thailand and ths Weet Indiee, sepecially Jamaioa. Ginger is marketed in varioue
forms, the two most important of which are the blaok and the white ginger.

Black or grey ganger ie unpeeled ginger, oconeieting of the dried rhizomese
without special treatment; it is the form whiocb is usually produced in Afrioa.
be rhisomes are cleaned and washed, then immereed for 10 - 15 msinutes in boiling
weter, and dried i1n the sun. White, uncoated or soraped ‘%m ie made by ekinning
or peeling the rbizomee first with a epecial knife, followed immediately by thorough
vwasbing and careful drying in the eun. This ie the moet popular form of ginger for
culinary purposee. o preesrve ginger, tender and suooulent roote are vaehed,
scraped and sliced, the sliocee being treated in a epecial way with syrup.

Kolg

29. Kola-nuts are the eeeds of Cole acuminata, & 30-40 ft. high tree of Weetesn
{ropical Africa. It beare stout, warty green pode, 57 in. long, containing 6-10
iarge whLite or pink eeede, whioch beoome dark brown on drying. Kola nuts oontain
about 2 per cent caffein, and have beocme popular ae a etimulating agent. The
imiortance for West Africa ranke next 4o that of the 0il palms. The produotion ie




estimated at about 50,000 tcns per year, of which about 7,000 tons are exported from
Ghana to neighbouring ocuntries, whilet the Nigerian production is estimated at
5,000 tons.

Butmeg and Kace

30. These spioces are derived from Myristioca fragrans, & big tree originating in the

Molucoas, but introduced into many other tropioal oountries, including East Afrioa,

vhere there is now produotion on a smaller scale. The fruits of this tree are

light yellow, resembling an aprioot, eplitting up when ripe and disolosing the glossy, ;
dark-brown nut, whiob is surrounded by a soarlet aril or wrapper in the form of a |
net. This aril is the important spioce Bace, valued on the brightness of its occlour
and one of the most deliocately flavoured of all spices. The nut, which the mace
surrounds, oonsists of a rather brittle shell and a bard, brown ovoid kernsl, about an
inch in length, representing the putmeg of ocommeroce.

Processing is very simple. The fruits are either piocked or allowed to drop on
the ground, where they are colleoted. The mace is ocarefully removed from the nut,
flattened either by hand or by pressure between boards, and then allowed to dry.

. Also the seeds are dried in the sur, usually after removing the shell.

Pepper

31. Pepper, one of the oldest and most common spioces, is obtained from the fruite
and seeds of Piper nigrum, a oreeping perennial vine native to South West India, but
introduced in many other tropical oountries. Main producers in Afrioa are
Malagasy, Ethiopia and Nigeria. "Black" and "white" peppere 0f commerce are

‘ derived from the same plant, the difference being BeXrely one of proceesing.

For the produotion of blgok pepper, the berries ("pepper corne"”) are harvested
vhen they etart yellowing, therefore not yet fully ripe. They are put in heaps for
some days for fermentation, during which process they turn blaok. Fermenting is
sometimes replaced by plunging the fruits into hot water. After fermenting and
drying in the sun, the pepper ocorme are thresbed by treading, then winnowed and
screened.

In order to produce white pepper, the berries are only harvested when they are

fully ripe and red. They are put in bags in streaming vater for ome or two weeks.
. After this treatment, the skin of the fruits ocan eaeily be peeled by hand or feet

rubbing. The white kermels are thereafter vashed ocarefully, and dried as soon as
possible. The oorrect dryness is marked by the faot that white pepper vwhen
properly dried do not split in two, but into many ssall pieces. Of 100 lbs. of
fresh fruite, 36 lbs. of black pepper and only 24 lbs. of white pepper are obtained.
Tbe price of white pepper should therefore be at least 50 per oent more than that of
black pepper for profit of extra work dons.

fwrwerio

32, Tummerio ie eimilar to ginger, being obtained from tbe underground rhisomes of
Curcuss longs, related to ths ginger plant Zingiber. 4As a spice, it is used for
ourry povders, and also ae an adulterant for other spiocee, like austard, beoause of
its chsapnees. It is also used as a dyestuff, notwithstanding that it is neither
colour-fast nor fade-proof. Furthe: applicatione are for locally made wedicines,
for cosmetios and alsc for religious urposes in the Far East. However, the types
used for spioces and for technioal purposes are not exaotly the same. The roots of
the techbnioal turmeric are bigger and hardsr, and contain more colouring matter.

For processing, the rhisomes are first sorted acoording to size, washed and
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oleaned carefully, then boiled 2-3 hours in water, the big pieces being boiled
longer than the small pieces. The roots are then dried in the sun, turning them
round two or three times a day. Every day in the svening, the roots are rubbed
by hand to make them clean and smooth.

Vanilla

33. Vanilla is obtained from & olimbing orochid, Vanilla Planifolia, a perennial
vine-like plant, growing in tropioal rain forests. Up to about 60 per cent of
the world export of vanilla is supplisd by Madagssoar; another important African
producer is the Comoro Islands.

The fruits are collsoted from the vines before thsy are ripe, i.e., when thsy
are just beginning to ohange from gresn to ysllov. The ocapsulss, or vanilla bveans,
a8 they are termed, after oolleotion bhave none of the arcms and flawvour of the
finished produot, which only develops during the ouring procems. Various
methods are used in different ocountries to proocess the fruits, all involving a
partial drying of the truits in the eun, followed by a swsating proocess, during
which the charaoteristic flavour and smell develop. Treatmsnt of the fruits
with nearly boiling water before swsating (in air-tight boxss) might belp to
acocslerate the process, whioh is repeatsd until the fruits bscome ocoffee-coloured,
and the aroma of vanilla develops.

Importance for Afrjos

34. The following figures show the sxports (inocluding re-exports) of important
spioces in metric tons from Afriocan ocountries in oomparison with vorld totals, vhile
some other important sxportsrs outside Africsa are alsoc meantioned. It appears that
Afrioa ie the main sxportsr (and producer) of ocloves (maimly Zansibar and
Madagesoar) and of vanilla (mainly Madagascar). The share of Africa in the trade
of other spices 1s relatively small, although some countriss bave devsloped quite

& promising trade in some spioss, suoch as Madagascar for pepper, Morooco and Bast
Afrioa for onillies, Nigeria for ginger, and tbs Seychsllss for oinnamon.

Information on produotion is soanty, but im most countriss produotion is for
export.
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TRADB IN SPICES (metric tops)

It inoludi re—exporte) 196

Capsicum Cinnamon
Pepper Cloves (Chillies Uinger Caseia Vanilla

dorld Total 94,644 15,185 40,111 39,307 17,44] 1,079
of whiak!
Algeria - 50 50 - 10 -
Cameroon 5 - - - - -
Central African Republio - - 85 - - -
Comoro Islandes - 51 - - - 107
Bthiopia 418 - 843 - - -
Gbana 8 - - - - -
Kenya - - 56 - - -
Malagasy Republic 902 2,056 22 - 12 628
Noroooo - - 2,422 - - -
Nigeria 50 - ko] 2,616 - -
Reunion - - - - - 34
Seyohellss - - - - 1,016 1
Sisrrs Leone - - - 594 - -
Sudan - - 64 - - -
Tanganyika - - 56 - - -
Togo - - M - - -
Tunisia - - 406 - - -
Uganda - - 43) - - 2
__4angiver 2 .54 0 - - -
Tosal Afrioca 1,385 13,698 5,944 3,210 1,098 172
Usher important sxporters: (1963)
Brasil 2,311 - - - - -
Ceylon 94 - - - 2,857 -
India 18,942 - - 5,020 - -
Jamaica - - - 581 - -
Malaysia (re—exporte) 31,058 1,349 - i - -
—Serevek 11,60 - - = = =

One of the advantages of epices, similar to sssential oils, is that they oan be
produced by small farmers, e0 %0 say in their backyards, beocause the amounte are
omall compared with other agrioulturel producte, and the prices are relatively bigh.
Primary processing is usually rather simpls, although it needs experisnce, and
required capital investment ie very small. There is 1little sscondary prooeesing.

spioes are less threatened by competition from synthetice than sany otber non-
food produocts.
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VI. VARl U5 PHCLJCTS

lechnical Jtarch brouaucts

1. Some ruute or tubers have, as wWell as thsir significane for fiud purpuses,
imporiance a8 toe rav uaterial for technioal starch production. An 1mportant source
of such techmical starch products 18 cassava (Manibot utilissiaa). Cassava starch
18 Knuwn in the tracde as tapicca flour, and is used for wany technical purposes, such
48 lne manufacture of bextrine, glucose, for the 8izing of textiles, in tue paper
industry, etc. The ®main purchaser of tapioca starch is the U.S.A. Ta; 1008 flour
can be prucessed c¢n & small scale, with very siaple, and even bani-made ejuipment, by
grating the vasbed and peeled ruots, diluting the pulp obtained with water, and
screening 1t tbrough a cloth supported by a bamboo basket. The fibres remain
witbin the ciuth, wuLilst the staroh forme a "milk" with the vater, and can be
Separatec and purified by settling 1n tanks. Small and medium-sized tapioca plants
follow eseentially the same method, but sechanised. Tbhe grating is done in this case
by means uf rotating raspere, and the ocreening on rotating screens or shaking
screene. Large modern tapioca factories make use of centrifugal separators,
artificial driers, and other modern equipment. Detarls of the processing of cassava
4re guven in tbhe FA. Develupment Faper No. 54.

Main producers of tapioca flour are Indonesia and Thailand, but there is no
rea.i0u why tapioca flour could not Le prepared in Africa t00, where cassava, after ali,
16 Yery common.

In a rather simple procese caesava roots can also be transformed intc dry chipe
aad "meal" wbicu can be used for animal feed, and can as such be exported. There ise
« dewwund for these products in Europe, eepscially in West Germany.

inascticides

2. Various piante are pcisvnous to 1neects and oan therefore be uaed as insecticicses,
<1ke thne lsavee 0! tubmoco or of the "wild"™ tobacco Lobelia nicotianaefolia, the
"luba-routs" of Derrie el.iptica and the Calamus-root of Acorus Calamus, the "Fitter—
woud" (Quaasu—chipn) of Picraena excelsa, and the flower heads of Pyretorum roseum.

vecause of tue great number of modern chemial insecticides, these natural
lusecticides have greatly lost significance, but some are still used, partly in
combipation with DDT or lLindane, such as the Pyrethrum powder prepared from the dried
and fipel, ground flower-heads vf Pyrethrus roseus (Chrysanthenun cinerariaefolium)
and vtber Pyrethrum spp. The Pyrethrum industry originates from Persia, Dalmatia
and Southern Russia (henos the namee Persian-powder o. Dalmatian-powder), but also
klays 4 role in Africa, especially in Kenya and the Congo at higher altitudes (above
about 1,80. meters altitude).

Aucther natural 1nsectioide consiets of the dried and povdered roots of Derris
*..1pticay D. malacoensis and similar plante, which oontain ®ainly rotenon, and have
been used for centuriee in the Far Bast (Malayeia, Indonesia, Philippines) as fish-
jvisvne. Derris has also been introduced in Africa, especially in the Congo
{ieopoldville, and Tansanias.

Modicaments

S A very great uumoer of plants belong to the group "Medicinal Plante" becauss of
thelr uee s @Mealclne. Many of them have nowadaye omly looal signifioance, because
tve1lr active agent 1s produced syntbetioally, or becaume the shemical industry bas

isveivieu avre effective syntbetic subetitutes. But eome of these medicinal plants
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8till play a part on modern medicine, elther as suoh, or as raw materials for
synthetio products. 3till well-known as laxatives are castor cil (from Hicinus
communis), oroton oil (from Croton Tiglium), senna leaves (from Cassia spp.), alods
(from Alo§ spp. and others. Upium, prepared from the unripe fruit capsules of
Papaver somniferum, is an important ravw material for valuable alkaloids, suoh as
morphine and oodeine, and numerous derivatives. duinine, derived from the bark of
Cinohona spp., was for centuriee the only mediocament against malaria, butbes in
modern times found effective synthetic medicaments as ocmpetitors. Also well-known
are the numerous modern mwedioaments derived from plants, such as digitalis-preparat-
ions for beart diseases, rauvolfia preparations against high blood pressure,
mediocaments containing setryobnine, brucine and derivatives for ihe treatment of
nervous diseases and many others.

Froduction and processing of medioinal plants, similar to that of esesntial oils
and spices, lends itself to small enterprises at the farmere and rural level.

Dyes

4. Vegetable dyes were onoe very important, with as a famoue example indigo, and
almost entirely lost their significanoce after the invention of eynthetio dys-stuffs
froa coal-tar. However, some have recently regained their importance for the food
induetry, becauss of the cancerogene properties of gome oocal-tar dyes. To this
group belongs Anatto Seed, derived from Bixa Urellana, whioh is, or oan be,
oultivated in numerous tropioal countriee (inoluding the Congo), and which oan be
exported as suoh, or ae an extracted rough dye-powder.

VII. CUNCLUDING REMARKS

It is olear from the above reviev that there is ample 8cope in the developing
countries for the establisbment of industries proocseeing agricultural rav materials
other thLan food. The same proposition ie, of course, also valid for food too,
inoluding the establishment of industries based on fisheries and animal busbandry.
(3ee therefore: Paper No. III: "Food and Food Produocts Industries" and Paper No.
VI: "Fisheries Industries". For produote derived from foreste reference is made to
Paper No. V: "Development of Forest Industrise".

Thean products processing industries, if launched and operated sfficiently,
make a substantial oontribution to the econcmio development and proeperity, etimulate
demand for looal agricultural proauote, and oan, in many inetances be suitably
looated, without neceesarily beocoming lese sconomic near the scurce of raw material,
thus providing work for tue inoreasing nuadere of the rural population.

In many developing ocountries there is the problem of rural unemployment and
poverty, leading to undesirable urbanisation, and produots prooeeeing industries
oan therefors bs very benefioial for the development of ru-al area. (See in this
respect alsc Paper No. I "The Boonomic Signifioance and Contribution of Industries
Baeed on Renewvable Natural Hescurces, and the Policiee and Institutionse Required for
Their Levelopment").

Uf further importance is the faot that many euch induetries are sufficiently
flexible from a teohnological point of view as to permit of a gradual initiation of
rural workers into the proceeses of induetry as the eocale and soope of a successful
pirlot plant are sxpanded. (In thie conneotion eee Paper No. II "Soma B sential
Requisites for Induetrial Developing of Henewable Natural Resouroces".




A more detailed examination of the eoconcmio problems arising from the erection
of suob produots processing industries is, however, required for each particular case.

The domestic market may cften be restrioted, especially in many of the new
African states, with a relatively small populaticn, and even more modest purchasing
pover. Inter-regionsl arrangements are therefcre indicated, i1a order to avoid the
proliferation of uneconomic plants in the same branoh in a number of neighbouring
countries. Vieved in a wider perspective, the problem is complicated by the
barriers oftsn erected against suoh products by developed countries, and by the
threat of oompetition from synthetics, especially in the oase ¢f oertain fibres and
of rubber. in developing countries the trend towards the rapid increase in ths
consumpticn of the corresponding natural prcducts has not sc far been at all sc mark-
ed, but it may well be that this trend will set in after a pericd of time. The
swvitoch to the oonsumpticn of synthetic products will presumably be scmevhat slcwer in
those developing countries which themeslves produce the natural products, but even
there it is doubtful if the tendency for synthetic artiolss tc gain predominancs for
certain uses can be resistsd indsfinitsly tc any great degree. However, the main
difficulty, with particular refsrence tc large scale operations, will be the basio
one of finding the necessary skills and possibly aleo capital tc get such industries
g0ing on an efiioient and competitive basis.

FAC has constantly attached the greatsst importance tc the sstablishment of
these industries. It has, at the analytical level, produced projeotions for a
nusber of non-food agricultural produots, and is now engaged in the World
Indicative Plan for igrioultural Development, whiobh will provide a oomprehensivs
frame of reference for rdeveloping countriss, by working out projections and targ.te
in respect of the production, consumpticn and trade in agricultural products in
1985, with intsrmediate figures for 1975. These projeoticns and targets should be
of great assistance tc developing oountries in gsuging ocertain basio aspeots
relevant to decisions to set up nev industriss of the type in question. At teobnioal,
technological and opersticnal stages, FAO has also given, and is inoreasingly giving,
assistance designed tc improve, modernise and sxtend thess industries. It is
convinced that it is thereby assisting developing oountries in Afrioa and elsevhere
to develcp their sconcmy and attain the standard of living to whioh they are
entitled.




APPENDIX

APPAREL FIBKR CONSUMPPION IN AFRICA
. 1961 to 1963

Extracted from: World Apparel Fiber Consumption
1961 to 1963 - FAO August 1965.







m e e
e
m T
= 2
L2 s e







TCUNTHY 0 RROIOR

Vil careum; tainn

regr Teatm

Friorte: L - - - - - -
Tiesaea L, L, 0.1 0,1 9,1 - - -
ther rar . ar turee . - - - - - -
Totel fad 24 I R - = =
- ta: AT e e e 0.7 9.1 0,1 0.1 0.1 0.1
TiM AR L [ 13 ] 41 “.z 2.4 2.9 3.l
LTS SRR I LL I ”.5 .2 o, ] 1.0 .0
el iR pH § dd A8 Aad
o - Lo S E * 8.4 + 1.5 + T4l + 39 + 4.0 + 4.2
! TEOER e L 8.6 1.1 1.4 3.5 4.0 4.2
] - _————
ALt tin C VirgLr weel TN hASI8 ., .. ..e.ee... 4 2.1 1.8 1.6 - - -
. .
LA ] - - - - - -
i rae LX) e - - -
! i MY I N1 = - -
i
| - *B - - - - - -
0.1 0.1 Y - - -
0.4 0.8 .o - - -
0.9 9,3 .os - - -
0.4 0,) v, [ ees e
pwy i § 9
Saoante freigr CPAUIM L e TR PRI 4 + 1,2 + 0.8 + 0.8 + 0.1 * 0,1 + 0.1
LR A T L N e d 3.3 2.6 1.2 0.1 0.1 0.1
p— —
A
LSRR R PRI - - - - - -
r e Viiamers - - - - - -
T e L8 crtiracus fiher L., .. P . .o - - - - - -
tapr et et iscantinuoue o - - - - - -
L T T I A o - - - - - -
‘nur rar firtures o - - - - - -
aral "1 —_ —_ = = —_ =
ta A8 ORTIrUAUS FINET 4. iaee.. .. Cereereeeend 1.8 eee e - - -
Yarn n*inuous and ilecontinuous’ 0.% e ves - - -
Tieeuae ... .., e 5.8 ) e 0.6 1.0 0.8
ther minufactures .. . . 0.4 .os i - - -
Total L...i.en Ceeeiaeind XY .4 Al 'Ry
I T U e T eeend 4 B80S + 8.3 + 6,0 + 0.6 + 1.0 + 0.8
' A R e T me TUBE L e ae e oo d 8.% 8.3 6.0 BN ) 1.0 0.8
Y e TV N L RTHS
ot
CBCANLLIAUOUG L. e e e - - - - - -
semunue Filamert - - - - - -
o rite
v [} iee rtinaoue PAYAT L L. e P - - - - - -
: Yirm  “sntinuous nt discontinuous’' ... . d - - - - - -
‘ Traeuan . - - - - - -
*hAr =anmufactyr - - - - - -
et - = = = = =
4 er-rten Tiecartinuous Tiher L. ..., cod - - - - - -
; Yarr ' ontinuous «nd discontinuous’ oo d 0.0 “os vee - - -
| TIGBUAE i e V. . 4 0.4% e ces 0,08 *0.08 0,08
. ther vsnufactures .o d 0.0 “ee ore 0,01 ven e
| Totel .. Y %3 Sa08
‘ Ayiare® :f Fore.pn Trade ....... ..., e Ceevee + 0,12 + 0.0 + 0,66 + 0,09 . 0,09 + 0.9
A i 1m.® T Hoe VB8 L u i i Cereeaiaeriereaend 0.72 0.72 0.6 0.09 0.09 c.09
. Toroowbas, Aygilenility for Rome Tem ..., ..., Ceeveaiid 21.1 19.) 16,3 4.} 3.2 8.2
g : HEE I e e d 11.20 11.30 1.60 .15 @y %
i
[N TY T ™ g

relluiosic  “ihers .....
yrrhat.r 'ncnecallulnetcl fihare ,

0.0

0.2
(3]

0.08

0.2
0.02

0.2
0.02




APRICA Continued ; - -

COTPMAY 0B REDION ClAD
CAN YERES LN CHRAL APRIGAN REURLIC
. 1956 1968 1963 e 1968 1963 1961 1940 1963
\ _— e
(.. L . cirsiicies Thousend metrie tems ...
)
Yl creumptinn L, e e el ieen e - - - O 0.6 oA - - =
[ ceia Trade
Friorts: YTarr - - - - - - - - -
Tine A, - - - - - - - - -
- - - - - - - - -
= - —-— —— — — e —— -—
Prte: - - - - - - - - -
Ceee oo d C.l 0.1 Ce2 0.7 0.8 0.8 0.9 0.7 c.0
thar ~arufacturss ... .. . . Ceed - - - Ce) 0.2 0.2 0.) 0.} C.2
TOMAL e R} 15 Y 02 0 Py 0 Lt p¥1 ] pVL
Poowere of toraley Trafe L 0., PRI + 0.1 + 0,1 + 0.2 1.0 4 1.0 ¢+ 1.0 ¢+ 1.2 ¢ 1.0 ¢+ 1.0
! AViLI e s dome Cee L L e o 0,1 .2 1.4 1.6 1.8 1.2 1.0 1.0
SL Taumttion of virein weol cTlsan beete'. .., ..... ..., - - - - - - - - -
MGEY SO NRT 3
L 1 T J - - - - - - - - -
i Noils «nd w AN - - - - - - - - -
] Yarn ..., e e - - - - - - - - -
| Tissues . ceerens - - - - - - - - -
i ther manuficturs Cheeien aee - - - - - - - - -
TOtel L.t o - - - - - - - - -
| -— — — —— —a— -— ——— — ————
i I=risy Tope .., - - - - - - - - -
i Noiis ari w Ceveeeea, - - - - - - - - -
Yarn ..... e - - - - - - - - -
Tinsuas ., . - - - - - - - - -
ther minufac tur . - - - - - - - - -
Tnte - - - - - - - - -
®i.ance +f Taraign Trate . R RPN - - - - - - - - -
Lanle ar Hage B N - - - - - - - - -
A T R
Toas Trinusus L, - - - - - - - - -
Tt em Filamery - - - - - - - - -
-— — — — —— - — — —
-, e
T L N L I 0 L - - - - - - - - -
farn ‘ntinucus 1nt ‘iecontinuous’ ,,... | - - - - - - - - -
RN PYY I .. e e d - - - - - - - - -
‘ner mar  fimtup . IREREEY - - - - - - - - -
B - - - - - - - -
e TisSrtiraoue Caver L., ..., PRI - - - - - - - - -
Yarr ntinuous and iiscontimuous L., ... 4 - - - - - - - - -
B T - - - 79 ] 0.2 0.l C.2 0.1 -
*her csnufec tures ,,.,,.,. IR RERY - - - - - - - - -
SRTIRTERTRTe ceeeeed 20 = = W e u M oW =
o o I rmidr raie PP et - - - + 0.) 4 0.2 4 0.1 + 0o8 + 0,1 -
TR T dome Tme L L L. PR ceined - - - 0o} 0,2 C.1 0.2 C.l -
oy ol FomTug
-
i tiauaus e - - - - - - - - -
TN e e e - - - - - - - - -
etal ..., . . -~ -4 - —— — —— — —— —
L 4 cile
b IR TINCONY IROUR TN L e - - - - - - - - -
Yern o Tantinuous a1 discoantimsous’ ... . - - - - - - - - -
Time an . - . . P - - - - - - - - -
ther manufactu=es .. .., ... - - - - - - - - -
Tatal evieenad - - - - - - - - -
T te Y18 -mtinnous Cirar DI, - - - - - - - - -
Yarr cntiruoct e nd fiecontinuoe - - - - - - - - -
Tissues L., ... .., . - - - 0.08 0.0% 0.04 0.08 0.0 0.0
thar ranufacturse e . - - - - - - - - -
Tl 2 2 2 uE W@ W L m
‘A m C re.er Tride L, ..., e e e e - - - + 0,08 + 0,09 + 0,04 + 0.08 + 0.08 + 0.0
e T Hawe Tee L, L, oo DTy - - - .09 0.08 0.04 0.08 0.08 o.08
u Avaiis®i. o'y *~r Roma T'se ., . ,..... e 2.1 0,1 0.2 1.8 1.9 1.9 1.% 1.1 1.0
Voorroem - ERERIRREREY o.n o.n1 0.0 1.03 1.39 1.50 2.60 2.1% 2.00
an T g
A L2 - B o4
: : : : 15 S Lo S -
v e e - - - - - - - - -
. N . . e1e ‘thare - - - 0.3 0.2 C.1 0.1 - -
s Tom ooules o Tiie s = - - 0.04 0.04 0.0} 0.08 - -

— _—




CONBO (DENOCRARIC WEPUBLIC)
1961 1962 1963

[ SN Y . 4 - - - - - - - -
L] ¢ -nf wamls 4 - - - - - - - - -
A F - - - - - - - - -
T oam e d - - - - - - - - -
ther aa~ . * - turse F - - - - - - - - -
LY = = —_— = _ - - - —_
ILEENAY ¥ T . . . oo d - - - - - - - - -
§ .0 2t wsate 4 - - - - - - - -
Yarn . N -4 - - - - - - - - -
1es.a NN P . - - - - - - " :0.2 oo
ey wamufactures . e 4 - - - - - - 0,% 1.% e
ALY 4 - — = = = - L3 ARl
Byanc e 0 raige Trate 4 - - - - - - + 0,8 + 1,7 41,1
Ve ERC T 4 - - - - - - 0.% 1.7 1.1 {
N L3
[ LR A Y VY o - - - - - - - - -
Tirusus fyigmaes . d - - - - - - - - -
’ e ~ ~ - < - - = - - - =
e e
T e AT rueus TiNer . . P - - - - - - - - -
arr FRtyAucas sn1 fisReRtimeoud o - - - - - - - - -
Tiseuew 4 - - - - - - - - -
ther msr.fas  res 4 - - - - - - - - -
2tal r - - ~ - - - - - -
—— - —— — _ —— — —
ETEERTY e timucul C et . . d - - - - - - . :0,5 -
Tarr  ortirusus and  1ieeentinueus » - - - - - - M 0.1 *c.1
Clases L . ‘ 4 - - - K3 0, ) ®0.2 *0.4 1.3 ®0.3
ther tamulac turen | 4 - - - o 0,2 *0.2 - *0.1
ot 1 = = = At N Y Lt Rl 23
LT S TV R T ¥ T . . 4 - - - + 0.4 + 0,% + 0.4 + 0.4 + 2,0 + 0,5
hv oAt o« ot Rame  we ¢ - - - 0.4 0.% 0.4 0.4 2,0 0.%
. — J——
Y NN 5. : LT
RIS
T P imanus | . - - - - - - - - -
tinuau® ¥ oguers oo - - - - - - - - -
AT YR . . . o e - — — —— — —_— —_—
i f . Trate
i s s aseent  macul foher . e - - - - - - - - -
Tirn  amt3BLcus md tiecentinmeoud’ .. - - - - - - - - -
Tiesaee . 4 - - - - - - - - -
1he7 man,Pae tures - - - - - - - - -
i et = 2 - = = = = = =
rersen Discortimaous “ v ey | . AN . - - - - - - - - -
i Terr ~“omtirucus o d10c0ntinusue .. ... - - - - - - - - -
i “ieguen e e - G, 08 0,04 - - - - 0,01 0,02 eee
i ther panufectures . .. R - - - - - - 0, 0,0} eee
Tetel M A = = = = L
Bajance f toreigr Trade .. . e * 0.08 * 0,04 - - - - + 0,00 + 0,08 ¢+ 0,0} I
i
H
Asa.aaR. e Top Koee Use ... ... . o 0,0 0,04 - - - - 0,0 0.0% 0.0}
T FPTREVA, pvatlaniiity for Rems fee . . ... . 4 0.1 .1 G.1 2.2 2. 2.2 10,3 7.7 4.1
]
. TUETIM mtiiaeme CRY) ‘o.19 ..19 0.8 0,82 0.8 14,46 14.80 15.01
Iﬂ AATTARTLTY B g
i
| | o CIEC B R
| AR . e . N o . . . . 0 .
| ¥rat . . . . e . - - - - - - - 0,1 0.1
| Artifi-iel celluieere’ finers .. - - - 0.% 0.% 0.% - 0.1 -
l Jgrohetie mnmwelliulesic’ fiberes , . . . 0.\ .00 - - - - - 0,01 0,01




APRICA (Continued) -4-

OCRAT 4 WMION DaBmEEY oL FRESON SauLILUD
™™ 1961 1962 1963 1961 1962 196) 1961 1962 196)
o it iie e atensannraes PRounEnd BOSFE® BERE ¢ -t ch et .
. ]
Vil eoreumption L. e e - - - 5.4 6.0 1.1 - - -
rergn Trada
Exporte: Yarn ... .., Creieieersreine ceeeeed - - - - - - - - -
TINOUB® it - - - - - - - - -
‘ther menufacturee .........o00040 - - - - - - - - -
Tote) L.iiiiiiiiiiian - - - - - - - -
DT S - - 0.1 1.1 0.6 1.1 - - -
Tieeuss .. P 0,8 1.0 1.7 8.1 1.1 o3 0.4 0.4 0.)
thBT MBnuUlactUrE® .. ...oveeesons 0,1 - 0.1 0.2 0,2 0.2 - - -
OtAl Liaiiieiiiiiiien ceeed L8 P} Aal 0.0 L3 $.4 Q4 [N 03
Brianee of Torargn Trd® Lo e i d + 0.9 + 1,0 + 1.9 + 10,0 + 1.9 * 8.4 + 0.4 + 0.4 +0.)
Averianle Tor Home 88 ..., eeeeeeiienenerieieed 0.9 1.0 1.9 15.4 1.9 13.5 0.4 0.4 0.)
.
Yill - cmaumption ~° virgin wool ‘Cleen beeis),, ..., . ee00d - - - °1.1 0.6 .0.5 - - -
tareer Trate
Fxenrte: TOP® i ivirirenee . ceesaraceerad - - - - - - - - -
Noile and w cee - - - - - - - - -
Yarn oiiiiiinn - - - - - - - - -
RRY LIVT T I . - - - - - - - - -
ther msnufaotures , cees - - g - - - - - - -
L L R R R R RRRTRTRRI -— — -— —— —-— -— — -— -—
[myorter  Tops ...... Ceesriiaitsiniisiinsied - - - - - - - - -
Noile and v - - - - - - - -
Yarn ... - . - *0.1 *.1 .1 - - - ‘
Tiseuen , - - - .oo, .0., .oo, - - -
ther minufactur - - - 0,1 0,2 17% ] - - -
-1 23 S -— - -~ Aad u Al - - -
Bulanca of Foreign Trade .......cvvvrveronorosssssesd - - - + 1,1 * 1,2 *1,2 - - -
Aveilanle Cor Home 88 L. ...iiei..eeeaenneec it aotiinaeied - - - 2.2 1.8 1.7 - - -
L
A (ST AN R
v Ttavre
i TUBC CRLANUAUS L i eee e b i aiieiaasd - - - - - - - - -
~rarusus Filament L, L, - - - - - - - - -
TotBl i criiiiiined - - - - - - - - -
e roie
L SEEERE N iecontinuous TLhEY L, ., i i iirieered - - - - - - - - -
Yarn  avtinyous ani discontinuous) .,...d - - - - - - - - -
Tiseues ..., .o - o - - - - - - -
‘ner marufartur e .o - - - - - - - - -
TOtBl s iieieii e iieeeeed - - - - - — — — —
Impioctey I ontinuoue F1MOT i iiiii.eireniciiinnnd - - - - - - - - -
Tarn {“ontinuous and disoontimuous) ., - - - 1.6 3.0 1.6 - - -
| TIe0USs ........ - - - 1.0 1.0 1.) - - -
' ther manufacturee ., - - - - - - - - -
! TotBl i i d = = - a4 N | 2.2 - - -
| R A S A A 1Y T S T - - - + 2.4 + 4.8 .29 - - -
[ Aviiaar.ie Tor Beme & Lo e d - - - 2.6 48 2.9 - - -
b
DoywwrtiooN N~ LML D FIRYRS
roturtion:
Tiecaontinuous L., . - - - - - - - - -
. ntinuous Filament ., . el - - - - - - - - -
Totsl Liieiie - - - - - - - - -
e am ‘rate
o orean T1econtinuoud PLIYer ... cieeeeieiiiias - - - - - - - - -
Yirn ' “ontinuous nd discontiruous) ... . - - - - - - - - -
Tiesuss . .. .. P . . d - - - - - - - - -
“ther menufeotures ceod - - - - - - - - -
Total oovvniiiit ciiiiiienld - - - - - = - - -
~rerten Discontinuous Fi1Rer ....... ¢e.veerenccsed - - - - - - - - -
Tarn (Continuous snd discontinuous’ - - - - - - - - -
i TIOOUEB i i e - - - - - - - - -
‘ther manufactiur PPN . - - - - - - - - -
Totel ... i iiiiiiiiieeiiinid = - = — — —— - — ———
“a,arc® of Forei@n Trade ... ... enianeiiaanes - - - - - - - - \ -
Avqilan.e “ar Home T's@ ,L..4. ... P R - - - - - - - - -
P et sy pyailanility for Mome USS L. ... ... d 0.9 1.0 1.9 2.2 2.9 16.1 0.4 0.6 0.3
LTI ISP PP SEEPRPPTPPEPESY 2,0 2,20 . 20,42 0,0 .40 0.0 %0,07 0.01
f 4 M R 7 4
. Sete L I I RPN o H H H H H t’
G DORRDAPP ORI SRR PININS p . , .  ~ AR ~ B~
] N . - - - G.1 0,1 0,1 - - -
Ast,e .. e.. .loerc) “there ... . ... - - - 0.1 [ N} 0.1 - - -
yrtret.s nencalluloeto’ fibers ... .. - - - - - - - - -




APRICA (oomsimued) F

OOWRY 08 XNIW

-

GRANA
23 1961 195} 1961 1962
Thousand motrie Vels ...... .......... .. ...
T ON
VLl e anBUME ION e e veviiee d - = - -
Areign Trada
Ex-orts - - - -
Imrortes - - 0.5 0.7 s
1.} 0.7 12.) 12.1 1
0.1 0,1 2.2 1. )
ey y 0.8 .0 23.9 12:5
Rijance of Foraigr Trade L, ... ... ... e . 1.4 + 0,8 15.0 13.9 12,%
Avirlanle for Home '@ ,..,............. e PP oo 1.4 0.8 15.0 13.9 12.%
"111 ~anaumrtion A’ virgin wnnl ‘Clean bll)l\..............q = - - -
tareipr Trale
FE art®:  TOP® ittt ettt iranreeienas . of = - - = - - -
o - - - - - - -
4 - - - - - - R
. . d - - - - - - -
ther msnufictures v d - - - - - - -
Totel ....... . d — — -— — — —— —
Imrorten TOP® tuivu vt ssasennnnsnennticssstcsceronsd - - - - - - -
Noils ani waste .d - - - - - - -
Yern ...... EEREEE) . - - - - - - -
TiOOUAS ..\ .0.u.s, .o - - - - - 0.} 0.
"ther minufacturss .o - - 0.1 0,1 von 0.1 0.1
Totsl iy - = 24 Sad I'N
Ralance of Fore1gn Trade .....ivivuiivroivrnersnne-od - - 0.1 + 0,1 0.4 + 0.4
aveLianle “or Rome U'S® L4 iiiiiiiiiiiiiiiennns e d - 0.1 0.1 0.4 0.4
i
TUTRUUIAL (cTirmmaogret iR g
Totantyang
Tiecantinuous L, . ... ., e - - - - - -
Tartirunsun (Filament® - - - - - -
— — — — — —
~relgr Tiie
ixorte: Discontinuoud FIhar ..., .00, e d - - - - -
Yarn ‘"“ontinuoue ani di1scontinuous) , . - - - - -
TUBOUPE L . - - - - -
ther marufictures , - - - - -
Total ... —— — ——— —— —
Imr-rtmy D18CORLINUOUS FID8T L. oo tii.irieniiriireed - - - - -
Yern (Continuous end iiscontinuous) ..., - - 0.1 0.1 0.2
TIOBUBE . ier e P r - - 2.% 1.7 1.6
ther manufactures ,. . d - - 1.1 1.0 0.2
Totel Liiiiiii.. e - = dal 0
Balince of Forelan Tride ,...i0.00uuene.. ceviieerened - - 3.7 + 2.8 2,0
Aviilaniea “cr Home Use .,,....... TR Y - - 3.7 2.8 2.0
TYNTHYT T NN TLIULS T I FIBTRS
o tinng
Tiecontinuous ..., ... - - - - -
“ontinuous ‘Filament® - - - - -
- - - - -
— - —— —— —_—
“reign Tride
Farorte: Discontinuous FIBBT ouiuveniiriiiirarnns - - - - -
Yirn ("ontinuous ind discontimious - - - - -
Tiseues .............. - - - - -
Nther mamufaotures ,,, - - - - -
Total suvvvvnnreinronisnnneod = - - - -
Teportis  DiSGONtINUOUS T1™ar .. 0.t iviesrronrnss - - - - -
Tern (Continuous 1nd discontimuous) . - - - - -
Tiesues ... ,.,.. 0.40 0.3% - - -
“ther msnufacturss . . 0,08 0,00 0.20 0.20 0.%0
Totol 4ovriiininneitnriarnnad Saat 2202 .20 228
falence of Foreipgn Trade ,........ EETRTERPRRTILTONY + 0.02 + 0,37 0,20 + 0.20
Avarlanle for Home USS ..ouuueiiuiuresrsoirninennonsrsones 0.42 .37 0.20 0.20

™TAL FIRPHS:  Avatlebility for Weme Use Crieriirnnisnneod

19.3

SITLATION (millione’ | ....-.......--........-...........4

AVATLARILITY vPo AMPT (ngd

Totesl ‘ivers ....... Ceisiriieiinsee
Cotton , .
ool . iiiiiiiieaiiine
Artiriciel (cellulosso) #i

vers . .

CE

[-X-d
gN

0.4

1.5

0.28

4

0.4
1.32

6.96

0.1
0.%
0.0}




APRICE o tinaed - 8.

= o S —————— < A AT - iR . At
RY O MR T "Ry cual Y
3 — ot o e .t
y ™ . 198, 1900 %) 196, 196 198 196, 1982 194) .
| . Momemd wwtrie \an
L]
P - [ V.2 Vi
b - "
FYIN - - -
- B vt oes - - -
ta ~ = PN = - -~ Sad = -
- q Gy Coi - 8. 4 -} Cle v st
B s [N ] ied (2% § 4.4 8.1 o [ 3.9
I LT . 0.8 C.4 B ) 0.2 G.4 0.8 i 4. 19
- Ak A had Ad Ad PN | Aa | Y
B q LI Y4 . 8. ¢ 1.8 o 4.7 e 5. ¢ L LI ) [ ] « By
e e 4 6.0 s 1.4 L] a6 L ] 4.4 Y ] i
- Curer oW Lear hesis .. ... . 4 - - - " - - N -
1 e Y F - - = - - - - -
¥o. e nd vaste . . d - - - - - - - - =
MERE] . . * = - - - - - - - -
Toma ep . o - h h - - - - - -
ther =& .fi-tures . 4 hd hd - - - - - - -
Total Lol e 4 - -~ - - e e = — -
. . TFE - - - - - - - - -
Noile art wasts ., - - - - - - - - =
Yo - - - - - - - 0.1 0.1
CiemLAe L - - - - - - Q0.2 9.1 0.1
ther miwufactures . - - - 0.1 0.1 .1 0.1 0.) LY
Tatel - = =2 s Al A a4 £l Bad
Ge.an e F b e Trads L L .. d - . - ¢ 9.1 + 0.1 + 0.1 * 0.8 + 0.9 . C,8
T T oo d - - - 0.1 0.1 0.1 0.8 0,8 C.8
- R ol
“ T B el e e . o - - - - - - - - -
e L amars . d - - - - - - - - -
I 1 e i —— — — — —— —— ——
v T Bt e ey e e o - - - - - - - -
‘arr tiricae 4 {iscontinuoue” .. .. .{ - - - - - - - -
Cwes car €0 turem . L ] - - - - - - - - -
AL e o - - - - - —— = - e
L R T R Y P - - - 0.} 0.} 0.} 0.0 1.0 1.4
Yar ‘rntirusus and {iscontinuous ..., 4 - - - - - - 0.7 0.7 (o]
inn el L . - - - 0.9 0.8 0.9 2.9 2.0 1.4
‘he: ~arufac turee - - - - - - - - -
Totel = - - N | FY Aad Asd dal Sal
N .o o1 I 4 - - - + 0.8 + 1.1 *1.2 .4 ¢ 31 ¢ 8.7
Toee MR L s 4 - - c.8 1.1 1.2 4.4 3.1 8.3 .
. - R
. . - - - - - - - - -
T ymert - - - - - - - -
- . — ——— — - —— - - |
o . !
T cu Cimceriancue CaNer L., . - - - - - - - -
Yirn o Cantinuous ini {i1econtinuoue’ - - - - - - - -
Tranaes P - - - - - - - - -
ther ~anufactyrsr - - - - - - - - -
et - = - - = - — - N
Tt Timcartinucus Ciher L. . d - - - - - - - - -
Yarr antiruc.e nd discontinuoue’ 4 - - - 0.08 0.08 - - - -
TIBOURE L, o d - - - 0.01 0.0) - - - -
ther manufertures , - - - - - - - - -
Total . = - - S0 .08 - = - \ -
Alatee e pn Trede ... L., ‘oo creeied - - - + 0,0} + 0,08 - - - -
e T e e L, BT IR - - - 0.0} 0.08 - - - -
TV AvaLIATtitty for Home TSR ... ... uua. .. 6.0 5. 1.9 10.8 9.9 10,1 11.9 12.6 14.)
L T PR 4 A% ). 3. ). 30 3.0 3.61 1.29 8.68 8.88 ‘
. 1 > Y 2
. ca L : 1]
.. e B - B - M oW i o B :
0 - - - - - - 0.1 0.1 0.1
A .. °...ios1ec’ “{hers ... - - - 0.) 0.} 0.3 0.6 0.4 0.6
veemr © reellulostc) fihers , ., . - - - 0.01 0.0¢ - - - -




[ 24 BEY -miinued -0 -
oouvEY B ABIN
LI MEN1A SALAMASY RN IO MALI
- 1
i 1961 1982 193 196) 198¢ 198) 196} 1967 1w
- 4 A P - 4
’ ( Tosuamnd eetris tems
L]
. PPN { . - - - - - - B
- te
€y, ‘o Tar 4 . - - - - - -
L8R he . - - - - - - - - -
Ther ma: fn t.res 4 - - - - - - - -
ta - - - - - - - - -
— - - - — —— — _ —
. va e J - - - 0.9 1,0 41 0.9 Gos vl
e 1 0.1 e . .4 ).i 11,6 33 i) 1.
Rt ca fa ot cem . L 0.6 aes e 0.6 [ 0.9 (U8 ] 0.3 .2
* 1 Sl 2 [N | dad |1 M.t ad dad Lt
B rer 4 R § ¢ 0.9 + 0,8 + 3.9 b)) . 16,6 + 41 + 41 TN
A A Home e - 4 7 0.9 0.8 3y ) pUN ) 4.1 iN ) 2.6
P S — S
L L N EELER "' 17 I 4 - - - - - - - - -
- g .
[} e Taiw 4 - - - - - - - - -
e 1 easte . q - - - - - - - - -
ar 4 - - - - - - - - -
CLam.es L . e p - - - - - - - - -
ther <ar Fa tyures . 4 - - - - - - - - -
e RRRLERY ] < - - . . = - = -
f- “: 2 I e - - - - - - - - -
¥y e vt wats P .. - - - - - - - - -
Yarn . e 4 - - - - - - - - -
T1e0uny | . S e e - - - 0.1 [ %) - - - -
RO manL A YUPRE .. 4 - - - - 61 [ 3) - - -
el = = = ad N} [V = - -
By ance of Fore,gm “rate e e - - - s 0.1 + 0,2 + 0l - - -
LA Le T deme o8 . . 4 - - - 0.1 ot .1 - - -
ad L .
e etymuaue . e e d - - - - - - - - -
roarge Filgwmess . P - - - - - - - - -
. TR - —— eS8 - P -5 i — - p.
. ‘.
[ . SO TPy ry @ Frhepr L, o o - - - - - - - - -
Yape "timucus 1n1 figec ULinwous ... | - - - - - - - - -
LA I 2 e e - - - - - - - - -
‘her war FaotuPe® L. .. .. ..., .o - - - - - - - - -
TAtal L - = = = = =- -— - =
-t tey TAMPTIRuoUS TiNer L ... L. . - - - - - - - -
Yeorr mYiruoul end liscontimeous . - - - - - - - -
CLemuse L., 0.1 ee es C.9 1.4 .1 - 6.4 Ll
ther manufac tures - - - - - . - -
Tutel Sad Sad a2 i il e Sl Sad
L R B G O U .. + 1,0 ¢ 1.0 + 1,0 ¢ 0,9 + 1.4 ., - * 0,8 ¢ )
' P T e e 0.1 °.1 0.1 .9 1.4 R - 0.3 G
¥ —
ZYWTH T R NL TTIM T FIRTRE
[SER I
TLotantinueve L L., . - - - - - - - - -
nr 1nuocus Filgment . - - - - - - - - -
‘ . e . - - — - - — ——
H | re.qn Triae
! Perortum; Tiscontinuaus fiber L ,....... e EERREY - - - - - - - - -
Tirn “ontinunus ind d118continuews .. - - - - - - - - -
Tiesuee . . ... - - - - - - - . -
“thar manufactures ..., - - - - - - - - -
i Total oo — i s = P - SN N — —— -
‘erorten Discontirucus 1™ .. ...t iiiiinna.. - - - - - - - - -
Yars /Tontiruoue «nd discontimucus’ . - - - .0 0.3 0,08 0. 00 - -
TIBBUE L. AT - - - . 43 (3 0.4) o9 0,21 o4
“ther manufsotures ..., - - - .00 (Y- ] 0, - - -
Tetel ... “ = = = S N Sl PN ] ik Ll
Raisnce of Foreipn Trede ... ..., e, - - - + 0,44 + 0.9 * 0,47 +0.90 ¢ 02 .04
Avsilenle Tor Home 88 ..yt i i Cieriirired - - - 0. 44 0.5¢ 0,47 .94 0,21 G.04
TOTOL VINRRS: Aveilability fer Mowe Use .................4 o8 1.0 3.0 %.) 10,4 20,0 8.1 ') 2.1
|
ST (millreme’ L e 1.3 ‘La ) .58 LR} 5.4 wn “n % |
E
AJALTARILITY &7 ~puam (g’
“atel Tiherse ,,, .
] 4 N H 2 B - B 1 | 1o S ~ B
Weol ... PO I IR - - - - - - - - -
Artifi-isl ‘rellulossc) “ivers ...... . 0,1 0.1 0.l 0.2 0.& o.& - 0.1 -
Synthetio (noncoliulosie’ fibers ,.,.... - - - o.08 o, 0, 0,2} 0.0% L0}




Ut 3 1

Rrans winrere BOROCCO
e 1961 1962 198) 1983 1988 1983 1961 1967 196
s - ¥ G - e
funeend 3 wris tame ..
L ]
v mo - - - - - 2.8 37 4.1
- 4 Ciaia
ky.  tam Yo d . - - - - - - - -
; Tiemine Lo d - - - - - - .1 Ou1 -
thee ne: . Fa tures .4 - - - - ~ - 0,1 C.1 0l
i e -9 = _ - - - -— fd fad Ll
1 st Yars y 0.1 0.1 - - - 1.1 1.7 1.9
i Coeean . d - 0.3 . 1,2 1.1 1.1 8.2 8.0 RE
i ther =e: fa t.res 4 0.1 C.1 en 0.1 0.1 0,1 c. 8 0.7 0.6
| e 1 N d dad dad Al Al pYAY)
AERE e e 1 + 0.2 +0.) ¢ 0.3 + 1.3 + 1.2 v 1.2 +9.9 ¢ 10.2 s 1LY
[ v e Hrme o0 - 4 0.2 [ s 1.3 1.2 1.2 12,1 139 16,6
}
Aumity v uirgr e, isar hasie . .4 - - - - - - 4.} 5.7 6.0
! TE L te
"8 te Tare . - - - - - - - -
! Weiie ind weste ... - - - - - 0,) 0.2 [9%3
i Yarr - - - - - - -~ -
! Tiewee . - - - - - - - -
| Ther mar ‘.-tures - - - - - 0.} Vel Q.3
| Trtel - - = - = X | PR
| I~ e . - - - - - 0.2 0,3 C.6
AN - - - - - - - -
- - - - - 0.1 [ -
AT T I - - 0,1 0,1 - 0.9 0.6 0.8
ther maimufa tures .., .. - - - - - Q) 0.} G}
e = = i [N} = Aad dal
“oance f Voreige Trate - - + 0,1 + 0,1 + 0,5 + 0,8 + 1.2
e Heme o8 . . ... . ..., P - - - 0.1 0.1 - 4.8 6.9 1.2
A L
"
Tec o faruous L, L, - - - - - - - - -
S e Talamers e - - - - - - - - -
Tt = = = = = = = - =
(ol re1m
T ite 18T 08 fiher - - - - - - - - -
Yarn “tinuous int d1seontinuous’ - - - - - - - - -
LERLeR . e - - - - - - - - -
‘rer m r  firtures - - - - - - - - -
Totel = = - - = = = - =
- . 18 cntiruous fiver . 4 - - - - - - 2.6 4,2 4.7
Yern p - - - - - - 2.6 3.2 4.1
LR T . . d - - - 0.4 0.3 0.} 8.3 1.7 .8-7
‘her manufac tures . - - - - - - 0.1 0.1 0.1
Totel 1 = -~ - S Sad Sad JL Y AL
T T T 4 - - - * 0,4 ¢ 0} ¢ 0.} + 1.6 15.2 + 17,6 .
v o Bome 80 .. e . q - - - 0.4 (3%} 0,3 13,6 15.2 17,6
" ¥ oo - vIeTVS
i amere T - - - - - - - - -
L - — - - - . _ _ -
e
by e CIMerRtInLous FINeT L, L., Ceeeaee - - - - - - - c.Cl -
Yirn  Continuous ind di1econtinuous’' .....d - - - - - - 0,0} - -
Tiesuss | T 4 - . - - - - - 0,0} 0.0} .o
Tther mATUTRCTURES L L o d - - - - - - - - -
ot e = - - = = - LR AT Ll
Tt Timeortinucus Tiver L, L., e - - - - - - 0.0 0.04 :O.CS
Terr i “ontiricue ind discontinuous' - - - - - - 0,08 0.17 Oy
Tieeuee L, ..., .. . - - - - - - 0.“ 0.7 .1.00
ther menufactur e - - - 0.0 0.0 0, 0,1% ¢ 0,20
Totel , Cenee — — — m M A m
By oaw e er o pn TY A8 L e g - - - ¢ 0,0 ¢ 0,01 ¢ 0,0 * 0,68 + 1,07 + 1,49
e Home e .. .. o P - - - 0,01 0.0 0.01 0,68 1.07 1.49
S, Averlattiity far Rome @8 L. ... . 4 0,2 0,) 0.} 1.8 1.6 1.9 n.s 36,17 42,9
1 L I S e < 1.00 1,00 1.00 0.66 0,68 0,70 11.93 12,22 12,70
ooas N T kg
el
L . 1.2 S ~ B H M W n SEE v S -
v PN - - - - - - 0.4 0.9 0.6
Art. . el & . iomic’ *ihers ...... - - - 0. ¢ 0.9 0.4 1.1 1.} 1.4
fyccnets s o orwelluloste’ Tihers L, - - - 0.0 0.01 0,00 0,06 c.09 0,17




CoUFPRY of RER TOB

Ny ST
Kr e .
ap s
thee va ‘e V18w
tal

S

v aw 4
ek vm faotrew

tal

1989

E2LC

- [IRT= 3
il 194 P L o
Msusand Wetriv tone
. Pt .
A 4 [ b

I I

LT e te J e 2. T N B I . TN Lo e s
Av FE o me me E 2.1 2.1 1.9 é @ . 4 .4 ve B 4
— S S -
i L IARE SRR & A imar wpeis .. . . . 4 0.} 0.1 0.1 - -
BT r:is
Fx: ~ e M . .. . L) - - - - -
Ney A nt waste | . . 4 - - - - -
¥ d - - - - - -
Tineaes L, e e e e 4 - . - - - .
ther mar firtures . o e . o - - - - -
Tatal e e 4 - - ~ - - - - - -
Im:corte: Tyl . e e . d - - - - - .
Now. s o vamte o - - - - - . .
-
Yare R e e e e 0.1 0d 0.1 - N i
Tise - . ) L 0.1 0.1 0.1 - B . .’ ey
IEr e TACTUTOS L L o - - - u, 1 - ¢ .
~e 1
I LRERPIEPPR R : W W o Sl Y Sl ha i aad
Ayjance ~f toreign Trate ... e e ¢ 0. . 0.2 + 0.2 4 (1 LIS § W1 i o i .
avo.lanle vor Home “'m@ ... . ... L iia e e . d 0.} .} 0.} (899 ] ! ol 1. I :
— R -
- . e ®
radumty
Tiscantinusun . e e d - - - - -
Tartarunusg CFilamers e d - - - - - - - .
e R - - - - - - -
‘reign rate
xortae: Tiecortirusns Yiher L., e e e o - - - - - - -
Yarn  srtimueds 1ni liscontinuous’ ... .. | - - - - -
Tispues e e - - - - - - .
raer n oLy tares . - - - - - - - -
Tatal o, - - = - - - -
Imrorts: Tiscortirucus TiNeT L. ... ieirrreese .o d - - - - - -
Yern antinuous and 1iscontimucus’' . .. 0.1 (58 0.3 - - - .
TIBALAD Lo e .o 0.9 1.0 1.0 a, A ol 0,8 <
ther omarufR TUPEB L e 4 - - - - - - .o .
tal L. e d a8 pv | Ak Uyl Gyl 0,1 il 2 S, )
Faiicce of Forersr rate . IR . . d + 1.0 + 1.2 ¢ 1.2 ¢ 1 4 1 + 0,1 + 11.2 LR 0 .
Avilaien.e “or Home “@e . .. ... 0 e e d 1.0 1.2 1.2 u,l Gl (S | 11,¢ R [
JYNTHFT DT N NS U ! YIATHE
retLttinn:
Tiscontinuous . . ... .. Cer e i - - - - - - - - -
rt1Rucue Frfamere L. L - - - - - - -
tel — - - = -— — o - —
Tre.gn 1L le
Fr- t8: Timrentincus TUhAr Lo iiiiia e d - - - - - - -
Yirn “antinuous nd discontinuous! ... .. ¢ - - - - - - -
Tianyen e - - - - - . -
“ther =apufacturee . - - - - - -
Tt . - = - _— - = —= -
mrerter T1800PtINUOUS TSI el iiesaees - - - - - - -
Yarr iContiruous snd discontinuous’ - - - - - . -
TIBBLE® it es - - - 0.0 e e
*ver map Tactures IEEEEEE . - - - - - - -
Tots] siiviieieneninann = - = S8 2.8 [N - - -
RBalance of Voreien Tr«@B .. . vovvicenneseronncoonssnsg - - - + 0,01 + 0,01 + 0,0} - - -
Availanle “cr Howe Uss ... ...... - - -

7 1 VIRFNS, Aveilehility for Home Usa ...

IEEEERETRR Ry

37

,“

Se R 41,

CLATION (mallionA) L i aiiiiiaaierensranend

AYATTARILITY e (g

Tatal Tihers ,,.....
“ottan
Waol .. FITIIRIPRMN
Arti71~iel (coallulose “ihare ...
Synthatin (nan—cellulnate) Fihara .

od

0.2
1.0

1.87

9N

- - - ‘. 1

N8 ek




CODNTRY OR REDION WEUNTON s mb roum axp mmmcIm
bed | 1961 1962 196) 1961 1962 1963 1961 1962 196}
PP , TROUSARE BOVFLS VOO ... ...l e .
N
ML PRUT TR e _ - N 2.} 45 §.,0 - - -
Sree Tegte
Erjorte: Yurr .. - - - - - - - - -
Tinene e - - - - - = - - -
thar war:factures ., - - - - - - - - -
“atal - - - —_— —— - = = -
Imiarts YR T - - - O.z C,>-5 lg-; - - -
ST o 0. o, 19. 19.4 . o1 o a1
thar ~a-ufactures . 0.2 '0_2 0,3 1.4 2.0 1.4 0.1 - .
Trial b Qb L da e L %2 Sl 9
Soeree e . o + 0,6 + 0,6 + 0,6 +21.)  «219 v 194 + 0,2 + 0,1 + 0,1
Av Ve s odme e o 0,6 0,6 0,6 2).6 2.4 25.4 0.2 0.1 0.1
LI ~ TFor . RASIP L R - - - - - - - -
- - - - 0.1 0.1 - Z -
- N - 0. 0.1 0.1 - N z ’
- - - 0.1 0.2 0.1 z - z )
= = = (7Y N} = = =
- - - ¢ 0,2 + 0.4 + 0.3 - - -
A 1anle tor Home ae J - - - 0.2 0.4 0.3 - - -
w7 T TTIAL et °
T tm ATy
TLEAAP T IRUSUR L i e e e o - - - - - - - - -
Tertaruaus 1lasare | - - - - - - - - - l
iR L] Lar B Ceae - - - - - - - -
M A pertit o anus Cee e - - - - - - - -
W . ,l - - - - - - - _ _
e | . : - T ) -
1
PRI mane s o - - - - - - - - -
B .. e e e o 0,2 G, ) 0,2 4.4 401 4.1 - - -
' - Futaren L e . d - - - - - - - - -
T - %2 Qi Qi [ 71 Ll fad — —_ =
. P ﬁ + 0,2 01 + 0,2 W Rt + 4.1 - - -
L 1 0.2 0.1 Q.2 4.4 4.1 4.1 - - -
— Y —— o
------- 4 - - - - - - - - -
Vet e p - - - - - - - - -
u ! T e e 4 - - - - - - - - .
T LA R L) [ LA Y £ 1V TaiVT 4 - - - - - - - - -
RELERTIN . R e o d - - - - - - - . -
e ey et mem ) . - _ - - - R - B
. (s L F R - - - - - - - -
. B P BT SN I I TYYRIYY S, P - - - - - - - - -
e e TR ] - - - - - 0.1% N - :
R . d - - - - - - - - -
e 4 - - - — - 'L - = _
I L d - - - - - + 0.15 - - -
B0 e e 4 - - - - - 0.15 - - -
T d 0.8 0.1 0.8 28.2 30.9 0.0 0.» Ul 0.1
" L e d 0,38 0.3 0,37 12.11 12.47 12.83 0,06 0. 06 0.07 Q
-y
S e q 2,) 2,0 2,2 3o} 1.1 1.4
o T SO A bn 3 {4 ﬁ ﬁ A . o
.............. 4 - - - - 14 . - - -
i . . ~. ihers .. . 0,6 0.) 0.6 04 0.3 0.2 - - -
. sl sete Ty are - - - - - 0.01 - - -
el . 4




APRICA ‘Continued) -l a
- e

COWFTRY OB REOTON IWROAL SETCERLLES Rea B

‘L T 1961 1962 1963 1961 1968 1963 14k} L L
b
. Y Towsand setris tams ... ...

LML craumitien L, 1.1 1.5 1.5 - - - - R

creiar Trada

Frrorte: Yarrn oo Lol - = - - - - - - -
ARY L ILY S = - = - - - - - -
thar mer:. fac tur e = = = - = = - - -

Totel ... — —_— —— —— — — - —— o

Imrorte; Yarn ool N oo d 0.1 0.1 0.1 - - - 0.1 vl o
TISRUAS L. R 6.6 7.1 6.4 'S} 0.1 0.1 4.4 3.4 R
thar menufac*ures ..... cevennd - - - - - - 0.4 1.0

“ntal ... cerd 12 L5 24 24 'Y 43 42 dad

Bilance o Fareipn Tridm ...l + 6.7 + 1.2 + 6. + 041 + 0.1 ¢ 0.1 * 4.9 .t LR

6
............ 7.8 8.7 8.

) Avillianle for Home

Pil cenaumption Af virgin wonl T lean

ERTREERRREY - - - - - - - - .

Lareipr Traie

FRtorte: Tore ... .a.. cene - - - - - - - - -
Noils nd weate . - - - - - - - -
Yarn e - - - - - - - - -
Tiasues ,,....... - - - - - - - - -
ther marufirtures . .o - - - - - - - - -
TOtBl it d = - - - - - - - -
Im;crte: TOP® it - - - - - - - - -
Novie ari waste - - - - - - - -
Yarn ... . . - - - - - - - - -
Tlesues ... .., . - - - - - - - C.l -
: ther minufactures ., - - - - - - - - -
! Totel .. - - - - - - - 8.4 -
Balance of Foreigm Trate ........... cieiiieiaiia e d - - - - - - - + 0.1 -
i
Aviilahla “or Home Vea ., L. ..., ettt - - - - - - - 0.1 -
' LOTTUITIAL (CTLIMUSIT CIRT S
'
rafusciong
Ciscontinucud L, ... .. Ceeeeaes - - - - - - - - -
' Tantirunus Filament L, - - - - - - - - -
’ ' “otal , - - - - - - - - -
: a— — — — —— — —— - ——
crater ‘ruie
X rrie: Tiecontirucus fihar - - - - - - - - -
Ysrn  “ontinuous nt - - - - - - - - -
i Tirauen ., e - - - - - - - - -
cher maruficrtures ... - - - - - - - - -
Total ..., - - - - - - - - -
— a— —_— —_— — —— a— - ———
Imrerten T18CONtINUAUS TINAT ... eeeees - - - - - - - - -
! Yern (Zontinuous snd iiscontinuou - - - - - - - - -
| TIBSURS ... .aes 1.1 1.1 1.1 - - - 0.8 0,* LTPNEY
ther 2inufaCture® o.ouiiive iveorororons - - - - - - - - -

TOtal s Ak Aad. Ad ~ - - 98 8 5,

Beiirce of T-reuwr Trade o.iiuiiiieineiniiniiionoenionod + 1.1 e 1. + 1.1 - - - + 0.8 + 0,% » 0,3

' Averlishie ‘or Home @@ .. ... . . ... .ieeen tecrcianarieroaoed 1.} 1.1 1.1 - - - 0.8 0.% 0.3

SYNTHSTIT (K So iU D FRTWS

fretluttion:

T1econtinuous .. - - - - - - - - -
“antinucus Filamant L., - - - - - - - - .
- - - - - - - .
Tareign Trade
Fx-rrte: Diecontinucue TINAL L il iee e - - - - - - - - -
Yirn “ontinuous ind discontimious) - - - - - - - - - 3
Tisausn ..., .. P T - - - - - - - - - :
Tthear manufactur®a® .. ieeeieioanoeniaes - - - - - - - - - ‘
Tota]l sl -_— - -— - - - - - - i
i
T=rnrte: Discontinuous T1her ., ... .00, . - - - - - - - - - )
Yarn (Continuous nd diecontinuous) - - - - - - - -
TIBBUAS L. it eaes 0.17 0.16 1.9 - - - - - -
“ther manufactures e - - - - - - - - -
Totel ¢ivuiiiinieniiarisanes 2411 .18 Aadd - - - - - -
Ralance of FOTeian Trad® . .uueirrervravenssrocnonsss + 0.17 + 0.16 + 1.9 - - - - - -
Avsilanle “or Howe UBS L. euiut oo iiitoeinnnsooinvonansns 0.17 0.16 1.9 - - - - - -

= VIREWS;  Availehtlity “or Home Use o..uuuireennioes 9.1 10.0 10.6 0.1 0.1 0.1 5.7 5.1 1.4

[ B Et T B T . 2.98 3.00 3.3 0.04 0.04 0.08 2.4 2,50 *2,5%

/ O AVAILARILITY ¢FL ~aam (ygd

L T B H H H 2.0 2.0 I
Totton L...iiieeeeas . 4 H H . . . . .3 1.,
¥nol ooiiiiiiienas . . - - - - - - - -

Artifi~1el fcellulosie) *ivers ,.........
Synthatio (nancelluloetie) fihars .......

[-X~]
by
2.
©
8
[-X-]
o o
L ]
]
]
,
o
(™
<
-

o S —




TANGAK 7 1 KA
, —_ R e -
- : VKD [N N RS | FLY) 1962 193
— _+_.__.v,__,_ R - . —
Thousamd wetric toms
I - :
; v e J - - - 122.9 127, 1304 - - -
i
! e T e |
i By oew oy - - - 14.9 2.8 Lt
L i - - - 10.3 1.7 1.1 ... - -
; . W - - - n.§ 5.8 - - -
AL = = - il pory 2 4 = -
: ) - " - - - v Coa
., o ] P o - - - §.H 6.2 4.7
L ] S 0.1 o1 0.2 0.2 1.0 4.2
PP ] 23 PR PRy 22 22 S8 0.8 L
B amee o e TR e e e e 4 * 2.5 + 2.7 * 2.1 - 27.% - 4.8 - 4%.1 v 6.8 + 10.8 + 8.4
AVILIANIe for Hame BB L L. i veed 2.5 2.1 2.1 9.4 92.7 8.3 6.8 10.8 8.4
e 1
111 ~enaumrtion A7 virgin waol (Clesn Basie},........0.. . o - - - 2.4 2.0 2.6 - - -
Varaipr Trais
Fxrorts Tore ..... - - - - - - - -
Noils 1nd vaste , - - - - - - - -
Yarn ... - - - - - - - -
Tiesuss ..., ..0.00nn - - - - - - - -
ther manufactures , - - el voe vee - - -
-~ - 24 £} ——— — —
Imrerte: TOP® ueee - - 2.7 ves e - - -
Foils and wa - - - - - - - -
Yern ....... - - 0.1 sos con - - -
Tiesua® ... ... - - - - - - - -
“ther minufacturss . - - - - - 0.2 0.1 -
Total . - - 24 a2 B Y a2 ul -
Ralance 5f Foreign Trads ... ooiiiiiaas - - + 8.7 . 2.8 + 3.0 + 0.2 + 0.1 -
av:ilanle or Home "en ., ..... e i e e e aeeed - - - 5.1 4.8 4.6 0.2 0.1 -
A\ TURIUIAL fUETiemoArt vIRTHS
rotactiont
TieeAntinuAue L, ... .., - - - ‘-: 4.7 4.9 - - -
CAaptiruaus Tilamens - - - 6. 1.2 1.2 - - -
- - = Al a2 M - - -
Sreaer Trite
foorres Tiecontinmioud® FINEr L. .a.a.ee. Cevine - - - 0,1 1.6 .8 - - -
Yarn “antinuous ani discentinuous - - - 0.4 0,2 .8 - - -
TIRBLEE L. e - - - 1.0 0.7 ees 0.1 “es ves
‘uer w»arufacturss .. - - - - - - - - -
Total .. - - - 13 23 Aad S Sl &l
Imroctsr TI@ORtITuUsuS FINET L iiiiieneeeane - - - 0.3 - - - 0.2 s
Yarn Usntinuous snd discontinmuous) - - Xy 0.1 0.1 0.1 0.} 0.6 vee
TIMBUGE e iiiieae . d 0.5 0.5 e - - - 2.} 2.1 1.0
‘ner minufactures .. . d - - - - - - - - -
“otal . ST e g FX W W 2 X s
Halarre f Torel@r Trade L. eee i veeeeed + 0.5 + 0.5 + 0.9 - 1.1 - 2.4 - 4.2 + 2.5% . 2.8 + 1.4
AVELianie “or HOme BB L. seee e aanas ceveed 0.5 0.5 0.5 10.1 9.5 1.9 2.5 2.8 1.4
TYMTHY T NN iU FIR™RS
Totuntann:
TIBCAMUIAUAUR L e e Ceveee ' 4 - - - O.14 0.18 0.4 - - -
Srtinucus Yilament e - - - 0.09 .14 0.18 - - -
Total , - - - L2 - - -
cre.gr Tride
Tro-rier Discontinuous 158 ..o iein e . d - - - - - - - - -
Yirn  “ontinuous nt discontinuous . - - - - - - - - -
Trasues .., .. e e e i d - - - - - - - - -
“ther manufactures .. .. . d - - - - - - - - -
Total Lo eiee d -— — - — ——— ——— — — —
Temartan TIBCAPLINLOUB CINAT L i iise s eane e d - - - - - - - - -
Yarr {Tontirucus nd {iecontinuous’ ..,..d d - - - - oo - - -
TinsLen - - - - - - - - -
tner manufec tur - - - - - - - - -
- = -— = - a0 - - -
Ralavee f tarepn - - - - - + 0,08 - - -
S m e Ter Home U8B e e . . 4 - - - 0.23 0.32 0.37 - - -
TRtugy Avarlanility for Home ‘ee L. .......... e d 3.0 3.2 2.6 111.1 107.3 99.2 9.8 13.7 9.8
CTUATIOR vy 1ane e 4 2,0) 2.0 2. 26.%6 27.24 27.96 9.40 9.56 *9,80
LI } IRl v - L7 4
R < S S B ST " S " S V!
PR H . . . ] . . 1.1 0.9
W-a . - - - .2 0.2 0. - - -
ArtTi.aL e...iomic’ “ihers . . 0.} 0.3 0.2 0.4 0.3 0.3 0.3 0.3 0.1
[T X norwellulasie’ “thers ... ... - - - 0.0} 0.01 0.01 - -




LR }

CCUNTHY G REOI S

000 TWIsla . AFDA

1901 1962 1965 1961 1962 196 HR L. 13}

—— -— - PR
i Tacusand eetric tome
»
" gt - _ - - - - - 6.0 [ 4.}
- I
B ] Y e e - - - - - - -
L - - - - - o1 - -
A hl UL ITAR L e e - - - - - - - -
Al = = . _ _ _ ol = =
oty f e - - 1.7 1.6 1.7 G.1 1
VR e 1.0 1.1 1.7 3.9 31 3.1 245 )
Theat maraf e tures L - - - 0,9% 0.4 0.} 1.1 .2 .
t 1.0 dad hd b2 8 2ad dad al aal
Haoare an 3 ' + 1.0 + L1 + 1.1 * 5.6 + 5.8 + 5.1 + 1.8 + 5.7 + 5.0
Avpian Hame we 1.0 1.1 uL1 5.6 5.8 5.1 7.8 10,0 9.3
- —— . Lo
1.1 mmumrtion f v re.n «oag Tioan haeie .. ... - - - 1.} 1.0 0.8 - - -
reagee Traoie
‘r e o " - - - - - - - -
W - - - - - - - -
. - - - 0.1 0.1 ®0.2 - - -
= = = JU9Y il Qi = = -
Ime rta: " - - - - - - - -
¢ - - - Ce2 0.3 0.4 - -
e - - - 0.4 0,5 .0.5 - -
Tt - - - 0.3 0,2 0.2 0,2 0.4 e
= = = 'R} L 1d i S
Hyjanse  f P T T T - - - *+ 0,8 +0,9 + 0,9 + 0,2 + 0,4 + (3
rouaaRle ar Home  se L e - - - 2.1 1.9 1.7 0.2 0,4 (G}
- =
TrIaL a

Tatumtrare

SyAnrtyny e

L™ ‘ - - - - - - - - -
PPN

b 4 Rl - - - - - - - -

i - - - - - - - -
- - - - - Q.2 .. .
—_ = - = _ Q2 g Q2

Ter vy ie e - - - 0,1 - - -

v - - 0.6 0.8 1.2 - - -

- 1.9 2.0 3.1 3.2 3.5 .o

V. . - - + 2.9 + 2,9 + 4.) 3.0 + 3,3 + 2.8

Aviiiat . e . - - - ’e9 2.9 4.3 3.0 3.3 2.8
Y -

e 1t I L Tiner se v e srasesae - - - - - - - - -
- st1e . n Aiseontinuous) - - - - - - - - -
B I - - - - - - - : -

Totil L, = - = - = = —_ = =
e 1R N iUl TIRAT e PR - - - - - - - - -
“iir { antirucus nd discontinuous) | - - - 0,0% 0,08 0,07 - - -
C e e e - - 0,10 0,14 0.16 - - -
nafartures .., - - - 0,07 u, v} 0,01 - - -
TOUAL tuuernrtinerernerionns - - = 222 i2 Q.24 - R —
S Y L T Y - - - + 0,22 + 0,22 + 0,24 - - -
DR TUe e e . TR . - - - 0,22 0,22 0.24 - - - \
Avqailanility Tor Home Tlga o ... .u..., cerees 1.0 1.1 1.7 10.4 10,8 11.} 11.0 141 1.4
L R N P P veersieenid 1.48 1.%2 1.96 4,22 4.% 4,49 6,85 1.07 1.19
' LIPS
T PP P PTTTpN Ul ol Ll 2 23 PR Lt L1
GO e 0.7 0.7 1.1 1.3 1.3 1.1 1.0 1.4 i
W - - - 0.5 0.4 0.4 - S -
Arts al foallylaeic’ Tihars - - - 0.6 0.1 1.0 [V} U 4
erhetic (napecallulouge! fihera ..., - - - 0.08% 0.0% 0.0 _ - -




e —— —————
APRICA  “omr uded - - _ _— [E—
COMPMY Of REBICE -
UPPER YOLBR SAFSINAR AFT FEEDG TTA ar- A
T 1961 1962 194} 1961 1982 19 O L Lot )
G , Toousemd uetrie ‘ams
L]
' ¥ L - - - . . 199.0 20 A 2200
J’ J;: : N - - - 1. 21.) 32.8
! I - 1.2 4.5 17,3
i e e e cew ) - . 1. 1.0 0.4
| te. - — - 20,0 a8 3.3
‘ e e o2 - ) 14.8 18.1 20.8
i G e 1 0.5 118.9 167.8 166.0
A ety ree 0,% - - 21.6 3.7 30.)
AL 3_'_0 2:2 9_2 m m
: e .. . --' .2, v 0.8 . 0.5 +191.)  + 183.0 .66.8
B N -~ wa F 2.0 0.% 5 )81.1 8.8 .1
" — }
| a e e caar heere ... L. J - - - 20.8 21.2 1.4
x ‘e ° - - 3.9 4.1 “4.5
| Yot - - 1.3 1.2 1.3
! an e - - 0.1 0.1 -
H tha- ~a - - 1.0 0.9 0.9
i = = $ad £l bl
j S . - - 31 3a3) (.8
NoLe - - 0.6 1.4 1.8
| A - - 1.9 21 1.9
; Lan an - - 6.8 1.1 7.1
ar - - 4.3 5.4 5.2
- = pUNY A%.3 A8
| Seoae e - - s 10,1 13.0 13.1
‘ e owm coed - - - 30.9 M.2 M.
Y *
e
Ciecatyeam Lo . - - - 4o 4.1 4.9
LR e o - - - 6.8 Te2 7.2
TU = = = a2 Al
i . e e - - - 0.1 o1.6 0.8
; Care .. - - - 1.4 1.0 2.6
TR e - - - 1.) 1.0 1.0
ther o mar fu tares - - - - - -
Tiras -~ — = b PN ] id
I P Y J - - 2.9 2.9 3.5
Yarn tlrucue and tlecontinuoud o - - 14.5 17.6 16.4
CBR R L od - .3 67.0 62.9 5101
hEr omanLfa turem L.l .4 - - - 3.4 )6 2.%
TR 1 - Sad Sl A FYURY pUIR
T e e f - 0.3 0.3 104.0 107.0 102.1
. - L 4 - u,) 0,) 11%,2 118.9 14,2
. - “a
o e - - - 0.14 0.18 0,14
in. e et - - - 0.09 0.14 0.18
T = = _ L3 X Sad2
. B A P e - - - - 0.01 -
e L Y I R R N4 "I L] 4 - - - 0,01 - -
Coanaen L e - - - 0.01 0.01 0.01
‘har sqr fart e - - - - - -
R _ _ - R 2R %9
. - - - 0.01 0.04 0,05
- - - 1.08 ).28 4.70
1.9) - - 6.1) 6,37 T.16
- - - 1.02 1.01 1.34
Al — — -1 3 20,70 Adads
. - e + 1.0 - - + 8.97 10,68 13.24
. We L. 1.0) - - 9.20 11,00 13,56
e own G Hama ee 308 0.8 0.8 536.% 552.9 £50.0
N " { 4.40 ®0. 3¢ *0, 32 213.9% 283.98 292.2)
A
# R LI S
. . . 1.4 1.4 14
. . - - - 0.1 0. [\
: e e e vivers o - 1.0 1.0 | 0.4 0.4 0.4
“e Cem ui oate Pivare 0,2} - - 0.0} 0.04 0.09




.'lO 4. 74





