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I. CHARACTERISTICS OF PROCESSING INDUSTRIES

l. The industries besec on sgriculturel, fishery and forest producte
as rav material comprise a very varied group. They renge from simple
preservation (such as sun drying) and operstions closely related to
harves*ing, on the one hand, to the production by modern capital-intensive
methods, at the other extrems, of such articles as textiles, pulp and
paper.

2. Since their products a1l have the seme enc use, the food industries
are much more homogensous and essier to clsssify than the nonfood
industries. Most preservation techaiques, for example, sre basically
sinilar over the vhole range of perishable food products, vhether fruit,
vegetables, milk, meat, or fish, Iam fact, ‘lLe processing of the more
perishadble food products is to a very large exteat for the purpose of
preservation.

oo
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3. For the non-food industries, much more markedly than with the food
industries, there is in most csses a definite sequence of operatioms,
leading through various intermediate products to the final product.
Because of the value added at each of these successive stages of
processing, the proportion of the total cost represented by the originsl
agricultural rev meterial diainishes steadily.

p——
II. THE CASE FOR

b, Although industrislisstion is one of the chief objectives of any
developing coustry, there hes somstines been & tendency to conceatrate
on heavy industry and to meglect agriculture and the industries
processing sgritulturel, forestry and fishery products, or supplying
those industries vith the necessary inputs. Howvever, industries based
on agriculturel rev materisls played & major part ia the early stages
of the industrialisation of the developed countries, and they sre no
less important in the industrislisation mov under wvay in the developing
countries. Such industries sre estimated to account for about half

of the total value added and almost two thirds of the employmsat ia
manufacturing industry in the ‘eveloping countries at the presemt time,
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and their share in the developed countries, although smaller, is still
substantial. The development of these industries also has many beneficial
feedback effec.s on agricultural production itself.

5. ‘The industries serving agriculture may also make a notable contribution
to a country's industrisl development, snd their role in raising the low
levels of sgricultural production snd productivity in developing countries
is even more crucial.

6. The following paper sets out to shov the importent and potential
contribution 'to development of these industries and the central economic
issues in their choice and estsblishment in developing countries, including
type of technology, size of market and prodblems of competition and trade.
It goes on to indicate measures that could be taken by Governments to
stimilate the development of such industries, concluding by an outline of
msasures being taken through dilatersl and multilateral sid (vith special
reference to FAO) to assist developing countries in this field.

T. Statistical data indicate that imdustries using meinly ag -icultursl
rev mterials accounted im 1958 for 33 per cent of the valus added and

b8 por cent of total employment ia world mamufecturing industry (exeluding
the USSR and esstern Burope). The difference between these two figures
indicates thet productivity per worker is generslly lower in these industries
then in those using mom-agricultural rev materials. This may be expected to
result partly from their ususlly lower cspital istemsity. In consequence,
they present advantages to developing countries vhich have consideradble

supplies of labour but are short of capital.

feoo
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8., Of the groups of manufacturing industries distinguished in the United
Nations tabulations, food, beverages and tobacco come second, in terme both
of value added and of employment, being axceeded only by metal products.
Textiles take fifth place in terms of value sdded but in terms of
employment move up to third place. In fact, it is the relatively lsbor.
intensive textile industries that sre mainly responsible for the higher
contribution of industries using agricultursl rev msterials to employmsnt
then to value adied. While in almost all countries (a) food, mns;l
and tobacco, and (b) textiles are the largest of the main groups of
industries using agriculturel rev materisls, in a few countries other
groups, a.g. wood products and rubber, occupy s very ‘upémat place as

a result of the availability of perticular rev msterials.

9. ‘The contribution to industry as a vhole of the industries using
minly agriculturel rev msterisls is proportionately such larger in
developing than in developed regions. Statistical deta indicate that in
1958 they accounted for 31 per cent of total value edded in mamufecturing
industry in the industrialised Mﬂu vith market economies, as
against 51 per cemt in the less industrialised countries. In terms of
euployuent these imdustries were responsible in 1958 for no less then

64 per cuat of total industrial employment in the less iadustrislised
countries, as compared with 39 per cent im industrislised counmtries.

[ooo
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10. Por the worid as a whole the share of these industries declined from
44 por oent of value added in samufacturing industry in 1938 to 33 per
oent in 19%8, At the world level all the major groups of imdustries
using meinly agriculturel rew saterials shared in the proportionate
decline, ezeept for paper and paper prodwstis. In the less industrialised
MM.&Q@Mcmtomemumnmm
renant yoars in the share of the feed industries in the total valwe
sdded in saufasturing iadustyy, vhich foll fyrem 27 per oems in 19%)
to 23 por oomt in 1998, and in that of temtiles, which dvopped fren

15 %0 12 por omnt Auring the oame poriod. The shere of paper and paper
produsts, hewever, hoe centisned %o Fioe in alnest ovesy region,

11« Hewever, the fall ia the chere of industries weing agrioulturel
rev ssteriale in industyy o5 & whole does mot refiect o doolime in
these (nfustries in sheslute tesms, Sut & grester prepertionate rise in
heovy memufasturing, especially setel preducts. This in turm reflects
the changing pottern of demand as inesnss rise.

12, In the wrid as & whele (emsluding the USSR and casterm Burope),
the value added in the indwstrios wing agriculturel rav materiale rose
W shout & quarter in the peried 195)-38, in comparison with sn inoresse
of shout 10 por oemt in the population. The rise in the mmbers engaged
has been very sush smaller (4 por oont) and, in fact, oconsiderebly less
than the gresth of population.
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13,  Although industriez based on agricultural rew saterisls now
account for less than = third of the tetal value céded in industry in the
developed couniries, in %est cases they played a crwocial rele in the
varly stages of the induwstrialisation ani generel soonedic dovelopment

of these countries, especially in Austrelis end New Zealand ( fer
further details, see SOM 1966, pages S1-92).

4. In sest of the develeping cowmtries, industeien wiing agrisalturel

M sateriale are 99411 respensitie for & owbstential pestien of teted
indastrial sotivity. Fren Whough Muny of $heSe SOUNITLEs 800 NV

oharking on hoavy industvries ot & Dush savlicr otage of helr ssenenio
industries based on agricultural rev ssteriale ore likely for same %100 0 comb
W0 scoount for & large shere of Wheir tetel indwtrial entpwt amd

enployment. Noveover, Whey have an (pertant tele ia puviag the wiy

for the sore advaneed typee of Lndustey.

/ooo
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15. Twe recent enamples of the cemtiridbution te econemic development of
industrTies veing agriculturel rew materials are of particular inmterest.
In Chimp (Tedwen), although sugar preducstion has not eupanded for tem years’
or 00, the sugar industry has hod & steadily inereasing offect on the
cosncny hrough the eatehiichment of nev industries using W-products,
ineluding the samufastuse of aloshel and yosst fren mclesees, the we of
aslasess ia the samufectuse of ancesiiun ghutamate, end the namufesture
foun cugar vante of Yaguese board and particle Meard for empert. The ougar
tatustey hes eloe Somn & faoter in Yo Segid cnpamaien of the cemning
tatuotep, Wik has male possitie the wpert of looge quantitien of fruite
S por oart %0 9 por oont. DeoEnee W camning Satwetey 18 Mghly laber
tatenaive, it beo alse Delpad to aliwviste the aapleguant probien.

3. The siee of e fich noal intustey ia Pore ia sooer’ Joase is
capesially notenerthy. Preducsien of fich sl incseaned fren 31,000 tene
18 1936 %0 1.9 aiiliien teme in 3964 (oguivalent %o noarly 9 stllion teme
of fioh), vhen Peru socounted for chout half of e world wxtput. The
werld fich producore ia 1996 %0 150t plase enly aine yoase later. Admost
ol of he fich meel 4o enperted, and by 1964 fich and fishery preduste
et beoems Poru'e neet vealusthle ampont,

Daraia s0thandh SaERiD..
17. Industries precessing agriouiturel couneditios are iapertent net

only for their cemtribtution %0 the national preduet, dut ales s o

/ooo
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seans of iROFeaning cupert caruings v subetituting iaperte and therely
-au-ummumuunmwwwm
nmm«-mm(mmmtﬂummaﬁouﬂw.
mmnnmummmmmmmm
capital goeds largely by agriculturel experte. In the last Shree desades of
\hat century, for snmmple, Jegen ves ahle to eshiove an cightfeld imerease
ta its alsesdy svbetantisl enpovie of siik and eilk preduste. Nest doveleping
Mmtﬂnﬂﬁwh*uwdmﬁwzﬁ
sateriale to obtein developnent iaperte. anm.mm
offorts %0 inoresse sush preduotien for enpuri. Newever, prices of
mmmaammmnﬁmwnm
(in spite of seme recovesy in 1968-64), in past Sosause of the lesge velums of
exportehle oupplics sesultiang fven these offerts, & well &0 %o olew

grovth of damnd in doveleged coumtvien. Thus, he agrieulturel eupert
mim«ﬁﬂ““ﬁhﬁ“““%“
the volume of their amperts.

18. The difftonities of hese countries ia fiading the foveign ehenge
prices of msufestured geods, iR centzest %o Whese of agricultural sreduste,
have boen slewly rietng. The purehesing power of Wheir capert casniage for
19. These censiderations nshe it all he mere iapertant %o dwvelep
processing industries. In additien, when a preduct formerly cuported

in rev form is precessed befere enperd, oF when & Processed cemmedity
pmtmumﬂdtcmm.nmﬁwmtuf
the value sdded that formerly aserved oloswbere. Jet all of thie vealwe
added, however, smounts 10 & Bet gain in foreign enshange.
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20. Becsuse of the need to iuport all except the simplest processing
equipment from developed countries, there is usually a high import
content in the capital costs of industries using agricultursl raw

meterials in developing countries (and equally those using non-

agricultursl rev materials). Some of the current inputs for agricultural

processing industries also have to be imported st present by most
developing countries. Containers provide & good example. The import
content of most canning costs is estimated at adout 13 per cemt in
Pareguay and 20 to 30 per cent im some Africen countries. Other
inputs thet have $0 be imported by most developing countries include
the chemicals end dyes used ia textile mamufecture, fabric for tire
samufecture, and tanning agemts.
f1. Bevertheless, the processing of sgriculturel products either for
export or for import substitution gemerally brings a met gain in
foreign exshange. It may be estimeted, for emsmple, that, for every
dollar's vorth of jute emported im menufactured form instesd of rav,
Mekistan corns an extre dollar in foreign exchange. Incressed exports
of processed agriculturel products vere in fect singled cut by the
United Mations Conference ob Trede end Development as one of the msin
ways of ineressing the foreign exchange earnings of the developing
countries. At present only s small proportion of the agricultural
exports of these countries is shipped im processed form. Thus, in
mauy csses sgriculturel products are re-exported sfter processing in
the industrialiszed countries, sometimea even to the country thet
origimally exported the raw product.

[eo.
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72. Por a group of the major processed agricultural commodities it is
sntimated that the velue of exports from developing to developed cmtno,

in 1959-61 was USS 1,348 million, as compared with US$ 1,757 sillion for

the developing countries' imports of these commedities from developed countries.

The biggest deficits were for pulp amd peper, cotton memufactures and rubder
sanufactures.

23. mm«mu.m@oormmmm
mmMnmmunmrmmumm-;u
mQMhmmmMrm‘“ﬁicewiu.

In 199961, unprosessed reundveed censtituted 54 per eemt of these countries’
total forest peeduct experts, summood and plyweod 4l per cemt, snd pulp end
peper | ~oducts 5 per cemt. Tor iaperts the pesiticn wes cempletely revereed,
with roundweed 6 per oent, sevweeed end plywood 28 por oent, and pulp and
paper products 66 per cemt.

24. In the last fou years, esperts of meny proceseed agricultural produsts
fron the developing countries have inoressed vapidly. Over the peried of
roughly o decads frem 1933-55 to 196263, the tetal value of their experte
of the nain precessed agricultural predusts ese Wy Bere than 40 per ommt.
™ie iv about 20 t100s a8 fast 00 he increnst in their exports of the eame
produste in unprecessed fosm. As neted sbove, however, ihe imoreasse in met
foreign enchenge carnings would bave Deen mmaller to the extent that the
processing industries imvelved foreign emchange occets.

[eos ;
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25. The value of exports of fiber snd rubber manufactures rose by about
50 per cent, spparently at the expense of exports of the raw product.
Exports of processed forest products rose by more than 80 per cent, but
because of an even more repid increase in roundwood exports there wvas a
fall in the share of processed products in the total. The growth vas
slowest in the case of food products, for vhich the share of processed
products is also lovest at about 20 per cemt. PFor both vheat and
vegetable oils the sore repid incresese was in exports of the rev product.
26. The prodlems involved in obtaining further increases in the developing
countries’ foreign exchange earnings from processed agricuiturel products
ore discussed in @ later section of this paper.

4

.ia}r :5 l,{& e§f{$

27. The charecteristics of meny of the iandustries using sgricultural rev
materisls make them particularly suitable for the early stages of
industrislisation of the developing countries. Pirstly, the products of
these industries cater for the besic needs of food, clothing end shelter
and sre therefore in demnd at these stages. Secondly, in most developing
ocountries agrisulturel products are the most readily available rev materials
for industrislisation. Where, as in many ceses, the rav material represents
& large proportion of total costs, its ready svailability at resscnable cost
con oftem to & large extent offset such disadvantages as the lack of infre-
structure or skilled lebour in these countries. Cost structures do, in fect,

vary considerably, dbut PAO estimates, besed on data for s number of countries,

[eoo
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indicate, for exarple, thnt the raw raterinl is senerally 75 to 85 per
cent of the total cost in vegetable oil extraction, 70 to 80 per cert |

ir susar marufacture, 60 to 70 per cert in loather manufacture, 50 to

70 per cent in sawmilling, 50 to 60 per cent in starch manufacture,
40 to 60 per cent ir canned fish and in fish meal, 30 to 50 per nent
ir. pulp ard paper and in plywood, and 20 to 40 per cent in fibore
board production,

linkage

28, Processing industries atimlatc other irdustriec, The processing

industries generate demand for the products of other industries, This
phenomenon is known as linkage, |
29 The oeatablishment of certain primary processing 1n@stri» oan

lead to a number of more advanced industries, a process lnown as

forward linkage, Foresiry industries are partiocularly valuable as a

base on which other industries can Je established in this way., Once

P sor and board productior has been started, a large numbex of

oconversion industries = such as the manufacture of paper bags and

sacks, stationexry, boxes and cartons - becomes more readily possidle,

Sawmilling and the production of wood=based panels give rise to

Joinery, wood package, furniture and a wide range of timber produots,

Y. Thexre are numerous industries which can be established by making

use of by-products of waste producta (sidevays linkage). These help

to reduce the ocost of the main product by making possible the fuller

use of the raw material.
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31. Animal feed industries can bve based on a wide variety of by-products
and waste products, irclulin; millin; by-products, whey, oilaecd prosscako:
and blood, carcass and bone meal. The less refinod elements of aninal
regidues can be uzed for the manufacture of glues, gelatins and
fertilizers, Fish meal, for a.imal feed, can by produced from the
residues of food fish processing,
32. The waste products of many industries using agricultural raw
materials can bde used as fuel, Thus sugar mills, sawmills and palm oil
faotories, for example, aro generally self-sufficient in fuel, In some
ocases, however, this may bo an extravagant use of a raw material that
may de used more profitably (for example, bagasse for paper pulp,
fiberboard and particle board, and palm fruit residues for fertiliser).
35. Finally, industries using agrioultural rav materials give rise to
a demand for a wide variety of machinery, equipment, packaging materials
and intermediate goods used in the processing itself,

III. IESADVANEAGES AND CONPLICATIONE

34. The developing countries are penalized in the field of proocessing

as oompared with the developed ocountrios in the same ways ae they are

for industry in genercl., Developed countries, for example, are able by
virtue of (among other things) the sise of their markets to take advantage,
in industries using agricultural (and, of course, non-agricultural) raw
materials, of economies of scale, so that minimum average costs of productior
can be reduced as the soesle of plant is inoreased,
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35. The importance of oconoriea of scale stoulld not, however, bo
oxaggerated, Thoy have little relovance, for oxample, when, as in

rany casea in developin countries, plants are in operation for only

one shift a day and tlms are utilizod well below their full capacity.

The lower cost per unit of production with o large=scale plant results not
only from the sproading of capital and othor overhead costs, but also

from tho frequently smaller labor requiroments of the large plant, and

|
|

this aspect is of less importance in developing countries where labor
ocosts are low., Eoonomies of scale may also be outveighed by other
factors such as the poor and costly transport network in most devoloping

ocountries, so that a very large part of the menainé of agricultural
products is still carried out by srall units,

36, In fact, an important trend in recent years has been the increasing
development of smaller scale equipment for agrioul tural processing, so
that in many industries using agricultural raw materials economically
officiont and profitable production is now possidle on a much smaller
soale than formerly. BExamples inoclude the development of light
semieportable sawmills which oan be operated in or near the forest, small
oil expellors, hydraulic presses, sisal decortioators, eguipment for
oanning factories, mills for rice, grains and sugar-cane, and equipment
for coir manufaoture., This trend toward smaller equipment also provides
mich greater flexibility, for in many oases (for example, in modern
flour milling and oilseed crushing) the plant may be expanded mainly

by theo addition of furtler relatively small unitl‘.

fooo
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Small size of imrkots

37. Where there are considerablo o¢oconomics of scale (as in the
production of rublar tires and pulp and paper), large markcts are of
course ossontial., The size of market necded for cconomic production in
such cases may be far in excess of the domestic markot in individual
developing countries, whore it is limited not only to the low lovel of
Por caput incomo but also by the frequently small sizo of tho total
population, The produotion of the raw mterial in one countrv may also
by insufficient to sustain a proocessing unit of economic sigze,

3. The opportunity they afford to inoreasc the size cf tho market for
industrial products is one of the ohief reausons for the various schemcs
for sub=regional economio ccoperation proposed in reocent years. MNost of
those schemes have so far paid rather little attention to industries
using agricultural rav mtozials, Yet reoent surveys have shown that
there are more possibilities in this regard than are generally realized,
Such schemes afford possibilities for specialisatiom within s perticular
industry, as, for emmple, cotton textiles vhere there is & great variety
of end products.

IaEASL Darxiere

39. An expansion of oxports in processed form was one of the principal
wvays singled out by the United Nations Conference on Trade and Development
(UNCTAD) in whioch developing countries oould inorease their foreign
exchange earnings. There are, however, a rumber of ciroumstances which
tend to hinder the oxpansion of exports of processed agricultural products

from developing to developed countrics, These are mainly: the presencc
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of tariff and non-tariff barriers in developed countries; difficulties of
marketing processed products in developed countries and other nev merkets;
and the weak initial competitive position, in terms of both price and

quality, of thr. products of the developing countries. The question of the

protective effect of import duties is a very complex one. Virtually all

of the developad countries, wvhile permitting rav materials to enter free
or at lov retes of tariff, apply teriffs on processed products vhich as a
rule are progressively higher, the more highly processed is the imported
product. This naturally tends to inhibit exports of processed products
from developing countries, and favors the expansion of 'tﬁdo in rev or
relstively less processed forms,.

k0. The matter of tariff barriers does not, however, end there. In the
first place, as 1is being incresaingly recognised, the nominel duﬁy retes
do not in themselves express the degree of protection accorded, That

protection is expressed by what is called the “effective” or "implicit" |
rete of tariff, vhich takes account not only of the tariffs paid om ym

final product, but aleo the value added in procesaing and of the duties

that may be peid on materials used in the process of production. It follows
that the differences betwveen the duty rates applied to imports of rev and
processed products do not necessarily give a full picture of the tariff
srotection actually sccorded to agricultursl (or other) processing industries.
Ll, Secondly, even the level of the effective tariff rate in not a

complete measure of the degree of protection it affords. Another factor

[ooo
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is the supply and domand clasticiti s for the product i: the cxyortin -
and importing countrivs, If Loth are hi-h (and assumin:s that the tapitr
change results in price chang'os), even o relntively smnll docreasce in

the offective tariff ratu myy lond to substanticl increascs ir importa,
and vice versa, Clearly these clasticities will vary not only from proluct
to product but also from country to country, so that even identical
changes in tariff structures will not always load to thu samse changes in
trade,

42, Finally, the effect of tariff ochanges on trade will also depend on
the compurative advantago of tho oxporting and importing countries in
producing the goods in question, The effect of tariffs is rostrictive

if they offset the compara’.ive advantage of the exporting country,
Conversely, they are of little orx noqoffbot when levied on products

for which the importing country in any case has a comparative

advantage, ‘

4). The ocomploxity of tho question of tariff protection has several
policy implications, In the first place, it remains true that, oven
though in most cases the offective protection of agriocul tural processing
in developed countries is not kmown, a roduction in tho nominal tariff
rato will of neceasity result in a decrease ir the effective protection,
Given the urgent need of the developing ocountries to oxpand their

exports as well as t0 develop their industrics, the case therefore remains
strong for a speedy reduction or elimination of tho nominal duty rates

on processed agricultural and other products importcd from the developing

oountries,
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"on-tariff barriers
44. In addition to tariff barriors, devoloped countries (as well as

othor importers) apply a nurmber of quantitative rostrictions on imports
of procossed products from developin: oountries, Such quantitative
restrictions are ocontrary to tho Joneral Agrecemont on Tariffs and Trade
(GATT), to which virtually all irdustrial oountrios are contracting
parties, but thoy derive their logal justification from special GA'M‘
waivers pertaining to balance of payments reasons and, more recently,
tho dootrine of "market dismption®,

45, Bven if there werc no tariff or other administrative barriers to
trade, the expansion of oxports of prooessed products from aﬁoleﬁns

to developed oountries would roquiro mich time and effort, There are
many diffioulties in orcating nevw market outlets, partioularly for new
exporters with littlo experionce in export murketing, The diffioculties
are numerous onough with rav matorials of relatively homogeneous nature,
sold through wollwestadlished markots to a limi ted nmumber of proocessing
industries, but they aro oonsiderably miltiplied with processed products
of widely varying characteristios, which often have to meet exacting
requirements, and for whioh the final oconsumers may need %o be “educated"
to accapt a product which may diffexr from those to which they are
acoustomed, if not in objeotive quality, then at least in some aspects
of appearance, paockaging, o*oc, Many processed products, especially
canned goods, are diffiocult to market excopt under well-established’

brand names,




ID/CONF.1/1k

English
Page 21

46, TFor the marke ting of finished products, akills in advertising, -alea
campaigns, paokaging and prosentation are required, and such skilla are
in short supply in developing ocountries, The developii.; coungrioa arc
also often short of the financial resources require’ for establishing
now market outlets, inoludir.z the settin; up of agencies, officen,

consignment stocks, eto,, in the importing countries,

47. Oiven both these marketing diffioculties and the time required until
industrial production in any given lino reaches a certain size and &
saturity, developing countries may be unable to oompete with older
established industries, even if given protection, The weaknesses
may be in quality or in price. National and intezmational measures,
in experting or importing countries, may be required to assiast the
processing indus tries in the developing countries to overoome such
initial difficulties., In exporting ocountries, possible soiutions inolude
tax reliefs, duty refunds on imported inputs, mltiple exchange rates
to faver the exported products, and outright export subsidies, In
importing countries possible measures include zrants of preferential
tariff treatment, unilaterally or in agreoment with other importing
mataon; and teohnical and finanoial assistanoce.
48. A further aspect of the ocompetitive wealmess of the developing
countries arises from the faoct that most of them do not produce any
of the various man-made substitutes for natural raw nmaterials,
especially synthetic rubber and fibers. In many end uses, mixtures
Some of the larger developing oountries, however, including India

and Brasil, have established industiries producing such products as
rayor and synthetic rubber.
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3f rotural wed syrthetic raw foaterials unve becons firmly established,
v.1 in others the final rreduct way te olu ontirely of manemade raw
-nteriila. Whilc in tho for ox coame  tle 1evelopirn, ocourtries may be

21le to renair corpetitive by spendin - forcim excliange on importing

ranerade raw naterials, in tho latter case the rarket will be largely ,

lont to threr,

developing countries. Mt to which of these industries should priority
be given and on the basis of what eriteria in a particular country

at a particular time? Decause of the great variety of these 15&“!104,
it is diffioult to lay down dctailed recommendations, Clearly, howevor,
the most suitable industries for establishment will be those which maximise
total output and returns to soarce factors such as oapital, foreign
exohange, skilled labor ard management, and use as mach unskilled

labor and local raw materials as possible.

50, Few, if any, industries may bo expected to fulfil these requirements
completely. Indeed, a review of some of the main charaoteristies of
different industries in relation to their suitability for establishasnt
in developing countries indicates that most industries ocomdine doth
advantages and disadvantages in this respeot. Thus, in considering the
suitability of an industry, favorable and unfavorable factors mist de
weighed carefully against onc another in the context of the oocnditions

in a partioular country or area. Murthermore, the potential advantages
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¢ w1 be realizod only if tho industr, is officiontls operatca, Bccod:
will depend on the size 2.l fypo +nd an gt vquont «fficient operitiodn
of t}o eorterprise.

51. Often the mergin botween aucouss and {ailure is very s.all.  Tho
capital investmont involved iz sonetimus ver: large (for examplu, botwe.o
£ 12 and 8 20 million for 2 medium=si.ed pulp aud papcr plant), btut ovon
vhere it 13 much smaller the developing countrics oan ill afford .y
wvaste of this scarce rosource, Only through detailed planning and
foasibility studies is it pessidle to avoid the further proliferation
in the developing ocountrics of the "white elephant™ projects that are
already all too common in the industrial field, Many such projects,
although fulfilling the highest ongineering requiremonts, have failed
beocsuse their planning has neglected tho economic environment in which
they mst oporate. Thus ongineers, agricultwal specialists and
ecoononists mist ocombine in the necessary pro-invwstment studies, and the
initial establishment of plant on a pilot scalo may often be advisable.

A gaide to the carrying out of feasidility studies for agricultural

processing industries is at presont in preparation in FAO, and the
folloving paregraphs summarise some of the main polats that have to bo
oonsidered.

58. Market rescarch forms a basic part of such a study. The analysis
of consumer demand would ocover such quostions as levels of ocnsumption,
the type of consumer who buys the product, the fluotuations that

ocour in demand, the most suitable packaging, the preaent quality of

[eoe
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the produce and how it could bo inproved, whether the oconsumer would
par higher prices for better quality, and thc rolationship between
consumer 1onand for unprocossed and processed products, Wherc new
products have to be introduced, studics on consumer acceptability
mst be carried out, Compotition from other suppliers must be
studied, not only in respect of similar products but also illw
competition from other products which can to some oxtent be considered
as substitutes, A projection of demand has to be made at least for -
the lifetime of the processing equipment envisaged, The need for
promotional measures will also need to be studied, :hk well as the
main product, market research should cover the possidle utiliszation
of by-products and waste products,

53. Oertain of tho peculiar charaoteristios of processing industries
wake it imperative % plan for the phased flow of rav saterials and
for the maintenance of a ocertain type and level of quality. Nowever,
the resdy avsilabdility of remewsble rev msterials is to some

extent offset by the difficulty of plamming & regular supply flow
because of thoir biologiocal nature, Sinco processing is only one
1ink in & continucus ohain botween raw material production and fimal
consumption, the production of the rav material can obviously be
planncd realistically only in the light of tho demand for the final
produoct,

54, Bocause of the affeots of the weather and of pests and diseases,

the level of orop amd livestock production oamnot be oontrolled or |
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oeven predictod with any groat accuracy, and tunds to vary sharpl, frov
yoar to ycar.

88, The production of most crops tonds to be concemirated in -
particular scason, It is thorefore advantagoous for proccasing enter-
prises, partioularly thosc encagzed in canning and freezing, to arran;u
for tha production in a particular arca of a suitadle range of crops
and varieties maturing in different seasons, 30 as to ensurc that the
processing facilities are in operation for as long as possible. The
perishable nature of many orops and livestook products also requires
olose oontact between producer and processor, and advance plamning if
Josses are to be kept to a minimum,

86, MNost of all, however, the nood for this close oontact arises
from the possibility of controlling the quality of the raw materials,
Their quality can be influenced by such factors as the choioce of seed,
the application of furtiliszers, the control of weeds, pests and
diseases, sorting, and cleaning. The processor is interested not only
in obtaining uniformity in the quality of his raw material supplios,
tat also, in some cases, his needs are guite specafic. Partiocular
varieties of soms crops (for example, of tomatoes, apples and pears
for canning) have long been grown for procossing, tut the need for
sach varietios is inoressing as food tectnology develops more advanced
processes, Often there aro spocific requirements for such factors as
shape, sise, texture, ocolor, flavor, odor, acidity, viscosity, maturity,
specific gravity, soluble solids, total solids., and vitamin content.
The initiative for the introductiom of such verieties and

practioes has usually had to oome from the prooossing industry.

oo
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As 1 result, for some commoditioes, cspecially fruit and vogetables

for canning and freezing, raw material production and proccasing arc
ircreasingly ™artically intcgrated™ in tho developod countries through
various forrms of contract farming, In tho developing countries, the
large-scale plantation production of such crops as sugar, coffoec, toa,
:isal ard rubber is based on the vertical integration of raw material
production and prooessing.

57. Careful study, then, is ncedod of the present availability of raw
material, with regard to quantity and quality, and soasonal and anmal
fluctuations, Where the available raw matorial is not sufficient, it
is necessary to investigate tho scope for expanding the supply, improving
its quality and lowering its price., This involves analysis of the
introductior of now varieties, the improvement of mltivstién'nemes.
and the feasitility of organizing storage programs, In the case of
foroat products and tree crops, a long period may be required for the
expansion of the supply of raw material, Tho economies of production
in relation to those for othexr oroprs have to bo taken into acocount,
The possibilities for the multi-product utilisatior of the plant should
bo investigated, especially for highly seasonal products such as fiuit
and vegetables. Attention has to be given to the attitude and behavior
of farmers oonoerning new cutlets and their reaction to inocentive
measurcs., An analysis of the existing marketing channols and servioces
is also needed, with regard both to the purchasing of rav materials and
the saleo of prooessed products, An assessment mist be made of the
marketing organization that will be required. inecluding the extent

and form of vertical integration that is desirable.
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Plant capacity, investment nceds, and maragerent

58. Concerning tho plant itsclf, o ¢ of the nost crucial decisiona
rclates to the determination of the rost appropriate capacity. Thi:
involvos, in addition to the carcful assessncnt of the likely supply

of raw matorials and demand for thoe processcd product, considuration
of coonomies of scalo, the influcnce of various degrees of capacity
utilization on the unit processing cost, tho relationship betwcen

sisze, transport costs and othor factors, and the effect of

fluctuations in supply and demand on th¢ unit processing costs, Tho
detormination of capacity should always be based on a dynamic view of
the situation, allowing for the future cxpansion of raw material
mapplies ard of market outlets, especially as in some cases the
establishment of processing facilities is an ossential prerequisite
for the growth both of supplies and demand, This should, however, not
be overdone, As should be particularly stressed in the case of dairy
plant, over-optimism in estimating the capacity likely to bo required
is one of the moet frequant ocauses of failuro, This is somotimes
reinforoed by a tendency of construction firms to advocate large-scale
equipment, Instoad of enjoying the oconomies of large-scale production,
such plant must oporato far below full capacity,so that unit costs are
burdened with excessively heavy oanital charges., It is much botter to
eastablish a plant whose capacity is fairly olose to present requirements,
embodying provision for future oxpansion as supply and demand inorease,

9. A further important consideration is the dotermination of the most

suitablo location for the plant. An analysis is needed of how location
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is influcnced by transport costs for tho raw matorial and finished
products, by tho availability and cost of labor, watcer supplies and
power, and by taxes and other factors, Tho oxistenco of adequatc
transport facilities is particularly important for perishable prcducts
and for products such as pulp and papcr, which involve the transport

of vory large quantities of bulky raw matcrials, Water supplice are a
major factor in the location of a numbor of industrics, including
textiles, pulp and paper, and hidos and skins,

60. Most agrioultural products either lose weight and bulk in
processing so that thoy ocan bo transported moro ohe'apiy after they have
beon procossed, or they are perishablo and ocan more e¢asily be transported
in proocessed form, GOenorally, industrios based on these products are
"raw=matorial oriented® and can bo most economically set up in the avea
where the raw material is produced, Thoy can thereofore contributo to the
relief of the mural under-employment, ocharactoristic of developing
oountries.

61, Por most graine, however, shipmont of the raw material in bulk

is froquently casior, while many bakery products arc highly perishable
and are thorefore “market-orionted®, Oilseeds (exoept for tho more
perishabdle onos liko olives and palm fruit) aro also exooption and

oan be transported oqually casily and choaply in raw form or as oil

and cake or meal, 80 thatctherc is techniocal freedom of ohoice in the
location of processing,

62. It is often advocated that a major part of tho processing of the
latter type which is not ticd on technical or economic grounds to the

fooo
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raw mterial source should alio be carried out ir rural areas, The
reasons advanced are the need to reiieve rural under-emjloyment and

to restrict tho growth of vast urlan population cer.ters, with their
attendant social evils,

63. Unfortunately, the offect on rural under=cmployment of the
industries that are tied %o the raw material source tonds to bo

limited by the fact that their demand for labor often coincidas with
the existing peak demand at the harvest period. This is obviously the
case vith perishable products, which have to be processed immediately
after harvest, but because of the high cost of storage it also applies
to many othexr products as well, Thus, if much impact is to be made on
mural under-employment, additional industries mist be located in rural
aAreas,

6h. However. thers are a number of possible disadvantages in such a
polioy. Although wage rates are generally lower in rural areas, actual
labor costs may be higher, since the labor force is less akilled than in
urbdban areas, Other oxternal coonomies enjoyed by industries in urban
areas derive from the sharing of transport, power and related infra-
struoture, Rurthermore, the relief of urban unemployment is even more
urgent in most developing countries than that of under-employment in
rural mu. for the rural under-employed generally have the possibility
of odtaining at least their own minimur needs fer subsistence,

65. The ohoioe of technology oconsitutes a difficult problem. The
selection will depend to a large extent on the raw material and the type

fooo
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o5t {finished product, The equiprmont to bo chosen is, howovor, also
influerced by tho canncits of tho plant, the costs of labor, capital,
cte. To attain the lowest urit costs, particular attention has to be
given to tio full use of the cheap laboxr aveilavle in developing
countrios,

66, A careful study should also b3 made of the inveatment required and
a budget drawn up of inoome and expendi ture, including foreign exchange
requirements, The budget should cover several years of operation, rnot
only the first, and a breakdown of the anmual budget into monthly
periods may aleso be necessary, Working capital needs iheulé be carefully
oatimated,

67. The saccess of a processing project depends very heavily on the
efficiency of its management and administration. Partioular attention
mist Yo given to training, Although in many industries using agricule
tural raw materials tho requiremont of skilled labor is small, it is
almost always a key factor,

68. The oversll evaluation of the project must be made sccording

to various criteria: not only commercial profitadility but also

meticnsl economic profitability, foreign exchange bemefits, and so

on, HNowever, the central issue is perheps that of sophisticased

machinery against what is nov ocalled “intermediatc technology®. On the
one hand, the use of the modewn technology developed in the higheinoome
countries holds out the promise of a significant reduction in the time
and saorifices neoded to achieve a high rate of growth, On tho other
hand, these production techniques appear ill-adapted to the factor
availabilities in developing ocountries, where unskilled labor is

oo
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plentiful and capital (espocially foreism exchar. < for the purchasc of
rachinery) and skillod lnbo» scarce, It is therefors frequently sucpeatel
that thoy sﬁould use a toohnolo:y botter adapted to thair own condi tiors,
69. It is only in certain circumstanccs, hovever, that there is a renl
ohoice of toohnology. For example, in oouparin: two tcchnologios from
the striotly economio point of view of resource utilization, if onc of
them uses more I'abar or more of any inputyin combination with the samo
quantities of all other inputs, but output remains the same and, if the
net foreign exchange earnings are roughly equal, that technique is
elearly inferjor, The yoal economio issuo ariscs vhen, for tho same level
of cutput, altexmative toohnologies require more of some produotive
factors and less of others, In terms coneretely applicable to developing
countries, this is when the oapitalesutput ratio oan be reduced by
inoreasing the ratio of laber to capital, Doveloping countrios can
inorease tho degres of laber intensity by choosing eithor labor-
intensive industries, or labor=intensive teohniquos within a given
industry, or a combination of the two, Regarding the firat, it is
olear there is considezablc variation in capital intonsity in the
produotion of different commodities, In general, consumer goods
indus tries, especially those suited for modiume or smallesocalo operation
and using agricultural rav mteriale, would seen to be more labore
intensive than the capital goods industries, and this is one reason
why devoloping counixies are freguently urged to givo higher priority
%o the former in their industrialisation programs, But the extont to
which it is possiblo to ohocose laboreintonsive products is obviously
1imitod by the ocomposition of depand and the dogrec of substitutability
between products.

[ooo
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70. Rezarding the socord possibility, the froedom to choose alterrative
tueknolo¢ivs 48 not preacnt in all industries, Thus, labor-intensivo
technologies would boe quite inappropriate in tho olectronics industries,
In some othcrs thoy can rosult in such an onormous difference in thu
quality of the product as to be of very limited use, for examplo, in the
Crinese attenpt to produce stoel by backyard techniques, Nevertholess,
thore are a numbor of irdustrios in which there is a rcal choice of
altornative tochnologzios. In weaving oloth, for evxample, there 1; a
wido range of officient tochniques varying from t&q handloom 0 the
automated power loom, and in oilseed orushing from hand prosses to
solvent oxtraotion plants. |

7. There are, in addition, certain phase: or proocesses in produotion
which acoord greator floxibility in the choics of tochnology. The
ohoice in the oontral produotion process may bdo restrioted, but in
subsidiary, poripheral operations, in partioular those having little
effeot on tho quality of the final product, laboreintensive techniquos
could be used, Exumplos arc in the conatruction vhase of a project

and in tho handling of raw mateorials,

8. The ohoioe of technology is aleo influonced by the objectives,
stretogy and timo horison of devolopment, lahoreintensive technigues
lay omphasis on the short=sun aspects and tho objoctive of oreating
omployment, However, if the major objeotive is the long mun
maximisation of the rato of growth, it might bo morc appropriate to
choose o capital-intensive technology because the distritution of
inoome to which it givos riso 48 more oconduoive to tho oreation of

surpluscs and thus re-investmont,

[eoo
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73. Thoro are somo othur fictors to be tulon irto accourt in decidin.-
on the choice of tochnolom-, The continuine introduction of ncw
tochnological proccsses in tho futurc may bo influonced by the teekniquea
choscn now. This has happened in laboreintonsive indurtrics whieh hove
opposed, often succeasfully, any inrovations, Therc is a danger that
tho promotion of labor-intensive technologioes in cortain industrics will
oreate a ™ual economy”™ in industry such as oxists zlready in tho
agriculturo of many developing countries and that, as tho modcrn
oapital-intensive sector expands, the laboreintensive seotor will require
largor and larger subsidies and protection to onable it to survive,
RFurthermore, considerations of quality and prioe, resulting from
differoncos in technology, becomo important ospecially on oxport markcts,
On the other hand, the expoerience of Japan shows that small-socale,
labop-intensive industrios and methods are not invariably inimical to
technological or eoonomic progross,
74. Mach more information is needod on tho range of technologioal
substitutions that arc possible, including quantitative data on tho
lovels and variability among tho difforent inputs associated with cach
technology. There should be continuing roscarch into now toohniques
espeoially suitod to the conditions in the developing countries,
Nost of the technological rescarch takes place in tho developed
oesuntries, vhoro labor is a scaroc faotor, and it is thoreforoe directed
to labor saving, With the inoroasing demand of the developing countrioes
for equipment, howover, manufacturers have already begun t0 pay more
attontion to their special noods,

fooo
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7% A relatod and highly controversial quostion i3 tho use of sccond-

hand machincry, which is somctimus advocatcd as a moans of limiting
capital expenditurc in thu industrialization of the developin.
countries, Hore thcre would appear to bo no genoral answor, btut the
rolative advantagos and disadvantages of using such machinery should
bo carefully weighod in tho circumstances of cach industry,

76. Another oonsideration which is vory relevant is that of the not
oarnings of foroign exchange. If it is decided to select an industry
solely or primrily on the basis of tho amount of omployment which it

will provide, even though it will carn leas foreign exchange than
another industry, this fact must bo clearly realised and its consequences
taken account of,

V. OQOVERIMENT MEASURES TO PROMOTE PROCESSING INIUSTRIES

71.( In som cases the governments of developing countries have theme
selves participated directly in the estadlishment and operation of
industrial entorprisocs, This applies particularly to new industries,
vhere the goverrment plant is in the naturo of a pilot project, which
it is hoped will lead lator to the ostablishment of privately-ownod
plant, More ofien, howover, govornmont activitios in this regard are
oorifined to various measurcs of assistance to the private sector, and
the provision of the necessary infrastruoture, ospecially marketing,
transport and power facilitios,

78, One of the most important areas of government responsibility is

research, This is neceded regarding not only the processing operations
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themselves but also raw matcrial production, including the dovelopr .t
of varioties more suitable Jor processing., As alrcady noted, rescarct
is partiocularly needcd for the development of industrial tuchnologicn
botter suited to tho conditions of tho dcveloping countrics, and into
appropriate proce3asing cquipmont., Investigations aro nccded into new
uses for local raw materials and for by-products and waste products,

79. The provision of industrial training is an osgential preroquisitc
for the developmont of industries in primarily acricultural countriocs
without an industrial tradition and a pool of indus trial labor, Until
a skilled labor foroe has been built up, the advantag of low wage rates
remains largely illusory., MNany of tho simplor agricultural processing
industries can serve as stepping sones to tho developmont of more complex
industrial skills., Spocial schemes can be formilated to encourage
private industry to provido the nocessary training, as for examplo in
RBrasil, vhere a small amount to be uscd spocifically for training is
added to loans made by the Banco Nacional do Dosenvolvimonto, In
addition, provision has to be made for the treining of the necessary
scientific, techmological snd engineering staff, end slso of msnagerieal
personnsl.

80, Oovernmonts may also noed to take spocial moasures to assist new
industrios with oredit and financo, Small plant, processing agrioultural
rav saterials, whose financial requirements are not oxcessively largo,
may be a suitable investment formral cooperative societios, Spocial
resorved funds may have to be madc availablo to those coopepatives

% finance small-soale to mediumesized industrios. Tho largor, morc

oomplex prooossing industries oan be financod by statc orodit agencies
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such as dovelopment banks or irdustrial banks, This type of agenoy
should not only supply finnncial assistence btut also planning,
menagerial, and toohnical assistance, as i3 boing dono, for instance,
by the Inlustrial Dovolopuont Company of Pucrto Rico. Subsidies, tax
rolisf, tariff protootion, and similar protcotion may also bo required
in tho early stagos of dovclopment of an industry, but the danger should
be avoided of sctting up industries that nood permanent assistance of
this kind,

8l. Ih some camcs, Govornments may find it advantageous o sedk
investmnt from foreign souromswhioh also bring in technical mowledge,
business nanagement, and top lovel muporvisory personnel., Generally,
specific guarantocs aro provided for foreign oapital invested in the
country, In some cases the Governments of developing countries have
themselves cntered inte partnership vith private foreign firms for the
ostablishment of industrial enterprisos,

82, Mnally, it is ossential for the Govemmmont % have a clear-out
policy regarding industr;. If tho policy for cortain industries is

to promote small-scale, laboreintensive ontorpriscs, this should be

| cloarly defined and its oconomic consoguencos roalistiocally sssessed,
A oonsistent poliay is also ae“ oconcerning state and private
participation in industry, Moliocios should be fully integreatod, ®0 as
to avoid siuations wvhereo, whilo ecacouraging the establishment of o
partioular industry, tho Governmnt continues to tax tho isport of
essential raw materials (for oxample, tinplate for canning).

VI. INSEITUTIONAL ARRANGEENTS

83, If the agriculturo-related industrios are to receive due attention
in industrial planning, oertain spocial institutional arrangements my
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te necessary in sore developin. countries, Asriculture md inlusiry
are handled in separate :ovewnment iepartnerts, nnd that corcermel uich
industry is uasally occupied chiefly witl. tLc so=called "atrate dic™
heavy industriea, Thuas the industrias processing: 2 Ticul*ural rav
mterials and to aome extent alsn thotc servir® a Ticulture tenl to 111l
between two stools, Often the best solutior will be to establish in
the agrioultural ministry a special unit to deal with the industries
related to agriculture, though clearly such a unit would ha.e to work

very closely with the department reaponsidle for industries in general,

84. As observed above, processing is only one link in the chain betweor
producer and final consumer, and the need for close oontaoct between the
agricultural producer and the processing establishment is reinforced

by oertain effects of the biological nature of agricul tural production,
This has boeen reflected in developing ocountries by plantation systems of
preduction for certain orops, where y production, processing and
mrketing are carried out by the same enterprise, and in developed
oountries in recent yoars by various asystoms of vertical integration
based on ocontrects between producers and processors, The latter’are
likely to .increase in developing countries as the demand for processcd
pro@uots expanis, and as techmological developments in industry
ocontinmue %o change raw material requirements,

83, It is especially in projects for the overall development of
particular aress within a country that it is possible to take full
soccount of these inter—relationship- ir sconomic nlanning., This is

fooo
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the casc in a number of such projects, mainl: in Mediterranean courtrics,
for which FAO is the Excouting Agency for tho United Nations Development
Pro~rar. The resources of tle areas concorncd are primarily agricultural,
and the devclopment of industries procesain: agricultural products in
these areas has not only given a start to their industrial devclopment
but has also expandod the outlets for agricultuxal produce,

86. For the country as a wholc, the olese iantegratior of acricultural
development and processing industries is vital, The implications of

any measure encouraging progress in one field should not be hampered

by deterrents ir the other, as whon a fruit oma'izig industry is stimlated
and similtaneously a heavy tax is placed on tinwplate,

Infrastmotuze, eto.

87. In the same way, the country's infrastructure - transport, housing,
power and water = should be planned by the govermment with the potential
industrial developmont in view and coordinated with it, There are

s number of other messures vhich the Govermment suthorities should

take, but in some cases they differ little, if at all, from those

measures called for in tho case of industry as a whole in developing

oountries,

Iraining apd pretectien

88, These measures include the strengtheoning of arrangemenis to train
managers and technical staff, to oreate a climate of oonfideroce which ‘
will make it possidble to obtain « at least in the initial stages -
skilled personnel, finance and equipment from abroad, Dovelopment

barks or corporations are noeded which can offexr loans and advice
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to tho entreprenours wishinec to sct up 2 factory. Ore of the fuiction
of such banks or corpor~tiong 3hould Lo to accurmlate information on
industrios suitable for establishmont ir the country in question, which
can be uscd oither by tho bank itsclf or by the entrepreneur concerncd
as a basis for carryin. out tho feasibility studiocs to which roference
vas made above, -

89. lastly, whother because of thc ohoice of a labor-intensive technique,
or the high foreign exchange oost of setting up a particular industry,
or of the time which must usually clapse before a new factory can hope
to ocompéte with powerful competition on the export market from the
dovoloped oountries, proferential torms of guarantees may bo needod to
enable the now enterprise to got over its teething troudles, Wuerc

the products are mainly for home consumption, protection should normally
be achieved through preforential terms, However, where a series of
products of a partioular tranch give the importor a strong bargaining
position over a smaller varicty of the ocorrcaponding local products,
othoy ml may be nocassary,

0. kt considerable amount of intornational assistance is now availadblo
) hﬂk up these efforts, Nany different industrial enturprises using

rew materials or producing requisitos for agricultural production havo

been estabdblished in Amloping ocountrios in reccnt years with financial
and teohniocal assistance from the various bilateral aid programs,.
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91. Among the multilateral agencies, FAO is itself providing increasing
assistance in the establishment of such industries, in particular, following

a regsolution of the Twelfth Session of the FAO Conference in 1963, which called

for the strengthening of its activities in this field. Although this is not
the plece for o detailed descriptiom of FAO's programs in this regard, it may
be useful to conclude this study with a brief sccount of the main limes of

such assistance.

2. Training and demonstretion have always been sajor elements. Permanent
training institutes have recently been set up in various countries under the
United Nations Developmsnt Program for pereennel nfkm in different
agricultural processing industries and also in agricultural enginesring, while
sany shorter ireining courses and seminare are also conducted. Research is
promoted throue' & wide renge of projects, including the esteblishment of
permanent institutes for research i{m euch sudjects as food technology and

in the technology of processing specific sgricultural , fishery anl forest preducts.
Pre-invectnent surveys, Jeasibility studies and pilot projects are carried ovt
for industries using agricultural rew materials. Under the PAO/IBAD Coeperetive
Program, countries are assisted in the preparation of such projecte for
finanoing by the World Dank. Fi0 has alse collaborated with UNICEF in the
establishment of dairy plants in many developing countries.

93. Purther details about the FAO progres, including the work under the

PFHC and the PAO/Industry Co-operative Progres, are dealt with in six other
papers spresd cver & nuaber of other sgenda items.
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