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_I_m:ﬂgotion

"Ths power of popula*tion is indefinitely
greater than the power in the earth to
produce subsistsnce for man".

Thomar Malthus, 1798

In view of ths world food shortags and the tandency for the gap between
rasds and means of production to increaes, all efforts should be made to
speed up the changes required in order to produce mnre food and reduce
#astags. In UNIDO's recsnt Second General Conference, neld in Lima, it was
stated that "in view of the baeic complementarity hetwesn industry and
ngriculture, every attempt should Le made to promote agro-based or agro-
related 1ndustriss which, besides arresting rural exodus and stimulating
food production activities, provide an incentive for the estavlishment of

furthar natural resource-basel industriss®.

Food production is a very complex and sensitive socio-economic
Activity; it drews on factors from agriculture, industry, transport and
commerce. Sincs food is a Lasic necessity, ite supply intimately affects
vhe monia) and political stability of any society. A very small indication
7f future shortage or surplus of food products greatly influsnces prices.

On the other hand, because of its basic nature, food is sub ject to govsrnment
controle reguarding quality and measurse are often taken to regulate imports,
exports, stocks and particularly, prices. If considsred neCessary,
Zovernment action is taken to remcve arsas from cultivation in order to
reduce the level of production; or, at other times measurcs are taken to
s'imulate production. Furthermore, food is eesentially a perishable product
roquiring quick action to bring it ento the market or sophisticated methods
~? processing in order to increase its shelf-life.

For all the above reasons, food production is a very complex activity;
-~ has & major influence om the economy as a whole. MNot long ago pricss for
such items as sugsr, cereals, soya, fish meal, mest, rcached highs which
could not have been forcseen. The prices of all these items have since
declined considerably on the internmational market, adversely affecting the
soonomny of developing oountries, since thsy are exportcrs of many raw materials



for food production, This fact, sombined with tigh prices for imported
items, especially o1l, created situatione whicn could not be managed,
resulting in increcasing Acficits in the trade balance of paymente of thcese

countries,

It in said that today a* lcast one third of the world's population is
undernourished and it ie predicted that in twenty-five vears it will be
impossible to supply the world's food demand with the technology available
today.

All over thc worid urgent measures arc being taken t: develop new
technologies to increasc food production. In the USA a Joint government amd
privatc enterprise effort is being mcde to change food production in all ,
aspects, from genctic to processing and distribution. 7The cffort and invest-

ment envisaged is ae large as that employed to produce the atomic bomb.

This trings us to ancther very important matter affccting food GCOonomy .

Today there arc shortages and surplures simultancously. What is more |Jprising

in such unbalanced cconamive, hizh losses occur in the fond sector. In India,
it is estimated tant only 500 of the food produced or iaported reaches the
consumer. [ven in thic USA about 100 of the soyabcan crop is lost every year,
Just inhavesting. A large, Yu® unrecorded amdunt of fugar cane is grown in
the Tndian rub-continent in tiny plots of a few hundred square metres each.

A great deal of it is processed ac a cottage industry. This cane is crudely
milled by bullock power and the juices voiled down *o a nutritious sticky
brown mass of crystals, uslng the crusied canc fibres (bagassc) as fucl,
However, th. Lagasse containe upwards of & quari.r of the sriginal sugar content
of the canc, so this extensive cottage industry is a wacteful one comparecd to
modern, larzc mills which extract over 97 pir cent of the sugar in the form

of crystallized sugar and molasmes.

Thesc are only three cxamples and many others could be mentioned,
illustrating taec losses in food which ocour due to improprer means of
processing, trangportation, storage and distribution. They all direct attention
to the focal point in tue raticnalization of food producticn, namely, the

function of the food processing industry. Traditionally this irdustry




prooessed surpluses to immediate consumptior needs, with the object of
roducing losses and increasing the shelf lifo of perishable products. In
addition to losmes arising from inadequate ethods of production, as in
the examples given above, it muet be said t at cnormous investmonts in the
establishment of procossing industries in nany dcveloping countries are
badly used, which is also a loss.

In several African countrioes, for example, meat procetsing plants are
idle due to the non-~existence of cattic to slaughter and thus of meat to
procoss. A racent survey made by UNIDO in the ¥iddle East countries showed

that most of the sugar mills and vegetable o0il, fruit and vegetable processing

plants were operating at 30 - 40 per cent of their capacities, again due to
the shortage of raw materials tc procces. 1In these cases, the inadequacy
of tho plans to costablish and run processing plants proves an additional

source of loss to the economy.

The above summary indicates that food production, particularly in
developing countries, urgently requires a plan of action hased on a more
balanced and rational integrated approach and containing meosures dealing
with all stages from rcesarch work to the distribution of food to final
consumption. Such a plan should lead to the cstablishment of & co-operative
programme of mutual assistanoe between developing countries on a regional

or international basis.




IT. Agro-indu £4ry -i_«e_\-_‘_ﬂl’)jmcnt‘

As U gencral -oncept, “rra-industrial development ontails the complete
vertical intceorat isn of fod production, from the ficld to final consumption.
Toole mre realistic and by fac the renl challenze f the world's food
requirements, *thc concept ehuld Le troadencd to inelude lahoratory research
and dsvel spment phases, since it iy said cnat there 1s no poscibility of
feediny the worid's vopulation in the year 2°0C by using the technol vy that
wxiste “oday. In countries Lite the HEA riscarch work ie tciur carried out i
to chang. the P12lege of plante wnd animal ¢, With the aim of increasing food
production and short.pin - tic Llongta of the productisn cyclees Taking iato
account the shertrge »f aravle land and the limite ui whot fertilizers can
Achieve in rel-tion is ther costy the ecionticte are trying to find wayes to
"rationalize! the wricultural preocose; to croate uew plaats, to eliminate

unneceesary functions otc.

The world's food needs present Spportunitics 2ad call for action towards
1evelopment. ™ gontion 1.1y one “pportunity, the production of white sugar
hae been incrcasing at near'y 4 per cont oo cund 2 year from 1957 - 72,
“he rro jected rate of increase is now about 2.7m tons a year,
from 40m to 7™m tons - :,'oac/ equivalent to *he output of 45 large factories,

each making 60,700 tans A yoar,

Co-ordincted action shruld Se taken to promote agro-industrial develop~
meit sn a modern hasis, 2iming at the Yeet uce of all factors involved.
Agro-industrial development depends upon a comprehensive, in-depth knowlcdge
of (1) all the factors whinh comprise the agro-industrial system(s),
including the bascin clements which FUpport production right through to
retailing of the various Kinds of finished products and by-products; and
(2) the totnl relevant cavironment int. which the system(s) is to be intro-
duced. It is only through a thorough knowledge of (1) and (2) that the
hecessary ad justmcnts can e made in the systums which will ensure an
enduring link with the total agro-industry of the region being developed,
Although basic agro-industiry models cxist, the details must be modified to
accommodate the rezlitics of cach region.  Some of these modifications are
designed to overcom- regional disadvantagee., 7o quote an example, relatively

heavier capitalization in terms of tomato harvect equipment ig neccesary in

Yugoslavia and ‘lungary than in Californin because of tnc shortur harvest




scason, Other modifications arc designed 1o take advantage of regional
advantages. [or example, beneficial rotation of vegetable crops with wheat
can nearly always be adopted in Fastern Surope, whereas in California the
producers are forced very often into monoculture, with all ita related
problems. The following ar: the basic conditions for proner agro-industry
development s~

1) Research capability, so that new situations wnich arise can be
understood and problems solved:
2) Staying power, to nurturg the developing agro-industry through
the first critical Yyears and thus ensurc that the lirks established
within its region and with the world oconomy ; with regard to both
imported material a.nd/or exported products, remain firm; and

3) The existence of an organization capabloc of bringing tcgether the
necessary material and porsonnel in the region to be developed
and of providing the contact and contimity to sneure the successful
completion of the task,

In order to plan the establishmont of modern agro-indusiry, varioug
sequential stepe are required., It is necessary to analysc thc potential
oarkots for agro-industrial products. At the same time, the most suitable
asmortment of potential producte must be determined. Fer thig analysis,
production, trade and markoet information froa intcrnational and national
organizations are used, togoether with significant cconomic data and resource
information such ag climatic chamcteristics, size of production units,
wil, water, labour and teciinologicel resources. The programme is designod
to bring to light the areas with the greatest poiential for both agro-
industrial development and salos of the products. Oacc this phase is
completed & more detailod analysie is made to deteraine the most suitable
agro-industrial system{s) for specdy and rrofitabls development. Once the
system(s) is defined studies should be made of available information about
sinilar systems already existing in the world. This gives an intimate
working knowledge of the components in the system and expected trends in itg
further evolution. Various approaches are simulated and by mecans of a




seneitivity analyris the complete agro-industry to be established is designed.
The plan for implementing the projcct should be listed according to the
chronological srdor of steps to Lo taken, such as the following:-

1. Perconnel sclection,
2. Detailed on-site data, material and labour requirements;

3. Equipment znd material purchase, packing, transport,
dclivery and assembly ;

4. Land preparation;
5. Choice of varietics for productinn and drawing up of schodule;

€. Construction of factory and installation of equipment;

i
|
<
1
;
!
;

7. Irrigation:

8. Weed control;

9. Discarc and inscot control;

10, Sowing secds/planting;

11, Pertilizer application;
12, Harveeting:

13, Bulk transport;

14. Processing ;

15. Exporimental programacs;
16, Documentation;

17, Training.

The above ligt of 17 items is given to indicate the complexity of the
operation which includes &spects from market, agriculture, industry,
Commerce and managemcnt., The list is not exhaustive and other steps could
be indicated, llowever, the most important point to note is the sequence of

steps. It starts from the markel., [t is becoming more and more sssential,
with the increasing shortage of arable land, to find out firet what are
the market's requirements. In order to meke the beet use of the soarcest




resource, it ig necegsary to
by reference to the market
assortment.

find the most suitablo aseortmont of products

and then to plan wherc and how to produce that

This approach helps to dofine the most
inputs and outputs and to select the best
sige, layout, products, packaging ctc.

suitable relation between
pProcosses, equipment, plant

There are seveoral ways of combining

the various factors in distinct types of production units. In the next

section of thigs raper, msome of

what are considered to be the most represent-
ative types are discussed,




III. Zyp2e of azro-industry orzanizations

In Ausiria there exist intc.rated atro-industrial snterprises
which are o uodel for their suitatility to both market and production
requireients., One >f tuea; whic'. heionrs th a ultinational company,
was established to produce fruit and ve-eiable produc.s, 29pecially
frozen products such as peas, zZreen peas, asnaramus, carrots etc., and
the various conbinations for goups, convenienca foods etc., The product
ranze has increased darinr the last few years, now including ice creanm
and bever-res. Althourh it ir completely interrateu, it Adoes not
conirol its supply of agricultural raw .aterials. The nlant was
establish2” near larze far.crs who produce beet s their @nain crop.
Batwaen two crops of beat thera is Just esufficient time to procfuce
the vegetables reyuired by the processiny plant. Thereforz the farmers
producz, under contract, ' : verstables needad by the factory. The
enterprise provides thew with all the asricultural inputs and technical

assistancz to producz the bast species for processinz. This ig a

very succ:ssful anterprise which produces preaiun quality products at
the most competitive prices on the Turopean market. The balance between
yricultural, industrial and commercial factors, is such that it maxi-

mig-~ the advantaces of guch a privilzzed situation.

Anothar very interectin- case of agro-industrial development is the
Yugoslavian sxperisnce. lrban concentration and a high level of economic
developient resulted in a concentration of food rroducts demand, calling
large sculs standardized procuction, which required an organization
operatin: on saveral lavals within the sa.e business complex, in other
words, vertical intsgration. An agro-industrial enterprise in
Yuzoslavia is called a combinat (combine). One of the inost important
ie the Beo. rad Combinat which was founded in 1346, Initially it
undertool: crop-farming and stock breeding; later, processing of famm
crops was introducsd and the delivery of finished products to the final

consumar was merrer .

Today Beograd Combinat is a very complex orzanization (see Table

1), comprising forty-two enmterprises ranked eleventh in 1972 among

the 200 major Yuroslavian economic enterprisea. All the means of
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production. including land belong to the combine., Its activities include
scientific rescerch work; ‘!ong and short-tcrm programming and operational
analyris; investment und its short and long-term planning; computer
proccesing of 1its financial, statireticzl and other data; marketing; and
advertising., The structure of the Svograd Tomi'inat, one of the most advanced
in Yugoelavia, is very similar to thnt of the multi-national enterprises
operating in food production. idoreover, there arc frequent contracts between
the various Yugoslav combincs and multinatinnal enterprises for technical
assictance in purely tcchnological mettcrs or ir management. The esscntial
fact is that the organizational etructurcs were dctermined by production
requiremcnts. The growing demand for food processiing wae the basic reason
for the enlargement «f the cnterprises, their increasin: complexity amd
integration, which required a more and morc complex and sophisticated

management.

Just to mention what has happened in Yugoslavia as regards the training
of professional cadres in the 2pplication of modern technology we must
indicate that, while in 1945 there werc only two agricultural facultiee and
two faculties of veterinary science, today expcrte in various specialized
branchcs are trained =t eight facvlties for agriculture and agricultural
foodstuffs and four vcterinary faculties. The expansion has made it
possible t> train about thirty thousand agronoaists, veterinarians, and agro
economists since the end of the world war. Yugoslavia has acquired partic-
ularly valuable experienc. in er<ating comprehcnsive and logical ties between
agriculture, the food proceesing industry and food distribution; all three

sectors arc encloeed witain a framcwnrk of agro-industrial complexes.

llecently, an American firm of consultants drew up at the request of
URIDO, a master plan for the agro-industrial development of a cortain
region in Aria. From Table No. 2 wec zan see tho complexity
of the system rccommended and that no basic difference exists betwecn the

inter-relationshipswhich it propomes and tnose existing in Yugoslavia.

In the scheme propoeed by the American ennsulting firm, the agro-
induetry enterprisc would poscess only a minor part of the lad required ¢o

produce its raw material. The main source would be foodstuffs to be

proluced by individual farmere.

TP 5
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A very intererting example of agro-industry is to be found in Mountain

Valley in Canada l/ which wiil be bricfly cummaerized here. Its origine date
back to 1979, when a committee of local representatives decided t» take
action "to stabilizc and improve the valley's cconomy and to remdve the
dependence upon wheat and cther graine'. The outcomc war a businees under-
taking with asscte of about »10 million, production diversification and the
establishment of a procesting plant in the cultivation area, which is about

400 miles from the consumer market.

Once it had been agrced that new activitios must bo developed, a market
survey was carried out and ~ plan for agro-industry drawn up. It wae
congidered that frozen potatoes offered market possibilities, but investigation
showed that the valley's produce would not be competitive if traditional
procerring and packaging means were used. In ordur to make the pro ject
commcrcially viable a new technology was nceded. The Dopartment of Industry,
Trode and Commerce in Ottawa, under itc Program for the Advancement of
Industrial Technology (PAIT), agreed to provide half the ostimated $300,000
with which a ncw food processing technique (thermal proceseing in film pouches)
.was developed. The rescarch project was undertaken by the University of
dritish Columbia, Department of Food Scicnce. The new tcchnology prererves
fully-cookcd food in laminated foil-plartic pouches for up to two years

without refrigeration or frecezing,

The enterprisc was formed on a co-opcrative basis to exploit this
discovery. The total capitalization amountod to about $10 million, mede up

as followss~

Dildinge ceeviececcesienses. $ 2,650,000
Land ....i000eciiecnennianee. $ 2,500,000
Buipment coeecicecenesicases $ 1,500,000
Waste Manogemont ....e..iee... $ 1,000,000
Agriculture ..ciesescescecees $ 2,350,000

.V BSee NcDonald, dugh: Thc C%ston Plan: Modern Food Pr___'ocgea;x in Mountaip Vallm
Inter-American Development .
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The first 500,000, in the form of equity, was subscribed by Creston
oitisens and private Vancouver capitzl rourcca. Approximately $ 1 million
was funded by the Federal Government and another $ 1 willion by bank
borsowings. The uec of commercial bank credit, however, was limited by the
short-term nature of Canadian bank loans, amd intorim conctruction loans
were guarantecd by State Government rources. Jdowgver, the mndn source of
Pesourcer wes tho Foderal Covernment. The Departmont of Agriculture aade
& guarantoc of a %5 million loan and the Govornment of Jritieh Columbia made
& guarantec of another $2.5 nillion,

The project duly became :perational and is o modcl of co-operation.
The wholo projoct started from a discuecion avout production divermification.
411 subroquent rteps were rationally determined, including the development
of a now technology. Included in the progremme were local producers,
consultante, rescarch centres and governmental financing authoritiee.

With the description of thin type of agro-industry, waich ig orgenised
OB & co-operativo tasie, we close thir suction. In the next and concluding

section, we proscnt a shore analysis of the main pointe which have been
made in thir paper.
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. gopclusions
In the earlicr scotions of thie paper we describved various aspects
of fasd production, particuiarly agro-industry dvvelopment and 2gro-industry
models.  There is n. doubt that agro-industry can b. ~n efficicnt acans of
incrcasine frod pryductisn and of mrtoking nproductisn more adaquately to

warket necde,

Agro-industry ir o farg ~f caterprise which can help and bo umad to !
promote teshn.lrgzirnl devel 'pment, although it ig market-oriented and
can be profit-making the risks involved are hi+h, the investment required
is lorge, and a higlily complex type of crganization ir neccssary. Consoquently
agro-industry nceds finenmial and teehnical arssistance from outeidc to be
suceereful. T™ie Canndinn example shows the difficultics but aleo the
adventages of ertabliching such enterpricec, The favournble aegpectr derived
in thic casc from the planning and cstablishaent ~f a singlc well-organized
agro-industrial cnicrprie.., "he cnterpris: owes it cxistence to an idea

Fupported by a sroup which put it into practicc.

™he project was clabspated aceording to medern techniques of projoct
formulation, with nn analysis T all the nlternatives, tneir advantages and
diradvantagies, The ertablishac at and operationr of the entorprise wag
dopendent on o technological development which was carried sut by loenl
rcsearchers in the local university laborat ry. Special governaent
financial = -~port was given for setting up the production facilities, The
scale of and the product were planned according t- market requirements,
prodact competitivencse and consumcr acceptability,

In many ways, it wae a modurt enterprice, but it was sufficiently
large to have a positive impact on the oconomic and mocial life of the
community.

We wish to strese the importance of the rationale of the whole exercise,
In looking for & new technology the only objective was to solve a technological
Problea. ™e proceme selected and developed wae a modern one, technically
and economically viable and producing a quality product as required by the
sarket. This procedure is essential with regard to food products. Many times
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for reasons that are not rational, thc selection of the pProcess is made by
reference t, other criteria, much as caployment, The result is tnc production
of products of low quality and gzroat wastage of raw materials,

Another aepect which needr to be cmphasized ig the starting point of
the projoot, which was the enalyeis of aarket requircaocnte. The me s¥ct
research not only indicated the potential viability of the preject, but also
dofined the main conditions for product acceptance on the market. Finally,
the projust showed that special finaancial and cther aid were required from
the Governmont to meke the onterprisc cconomically, technicelly and financially
viable.

The examples given indicatc that many types of organization arc
possible in agro-induetry, espocially with respect to ownership of the means
of production. liowever, from the technical and economic points of view, there
must be a suitablc supply of raw meterials; this is the main coundition for
pProper processing operations. Processiny adde t~ the requircments for
equipment, investment, training of personnel ctc. Such additional economic
and social rosources are Justifiod only if they are properly used in increasing
tho value added to tho raw products and if thcy are fully employed.

Although in Latin Amorica numerous agro-industrics alrcady exist, we
would recommond studios with a view to ostablishing a certain number of
agro-industries to be operated on a rcgional basis. The need exists to
inorease food production in Latin Amcrica 2nd 60 do the basic meens for such
a development. There are institutce which could be used to develop or adapt
technologios and consultants capable of carrying out tho studies and formul-
ating the projects; there arc also factories able to producc much of the
roquired equipment and, finally, finaacial institutionc to give support to
such entorprises, Te co-operative prograame which wo rccommend is briofly
outlinod in the noxt section of this paper.
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eCO ationse

It is rceeommonded that a co-operative programmc be initiated in latin
American countri:s with thc assistancc and participation of naticnal,
rcgionel end intornetional organizations, to study agro-industry in these
countries and to cstablish a rerice of model agro-industrial cnterpriscs.

The objeotive is to devisc models which can sorve ar rcady-madc projects

for financing by national, regionnl and intcrnational organizatione. The
models chould be the most suitable agro-industrial systca(s) for use in
relected countries; th.y sould Le bascd on facts and take into account all
the social and pnlitical factors >f the rogions in which they are planned
$0 bo omtablished., The projecte should be formulated by consultants working
ae a tean,
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