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Explanatory notes

4 full stop (.) is used to indicate decimals.
A comma (,) is used to distinguish thousands and millioms, ..

The term "billion" signifies a thousand million.

References to "tons" are to metric ions, unless otherwise specified,

Use of hyphen between dates (esge 45) indicates the full period
involved, including the beginning and end

References to dollars (8) are to United States dollars, unless otherwise
stated.

The monetary unit in Yugoslavia is the dinar (Din). During the period
covered ty the report, the value of the dinar in relation to the United States

dollar was approximately $JS 1+Din 18,20,

The designations employed and the presentation of the material in this
document do not imply the expression of any opinior whatsoever on the part
of the Secretariat of the United Nations concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the

delimitation of its frontiers or boundaries,

Mention of firm names and commercial products does not imply the
endorsement of the United Nationa Industrial Development Organization (uNIDO).,
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I, INTRODUCTION

Since a substantial part of the population in most developing countries
lives in rural areas and is employed in agriculture, which is very oficn the
most important economic sector, Govermnments pay great attention ihe development
of agroindustry. Agroindustry impliee oco-ordination of agrioultural produotion,
the proceesing of agricultural raw materials and by-prcducte, and the
marketing of final products,

Numerous types of agroindustry exist aocording to the line of production,
level of integration and applied techmology., Besides the question of whether
they are linked by contracts, oo-operative settlements or unity of ownership,
agrioultural production must be balanoced in quality and quantity with the
proceseing requiremente and the goods produced must be in accordance witk the
market needs,

The advantagee of agroindustry are numerous. It enables the ruaral
population to remain within ite environment and to enjoy steady employment,
higher inoomes, and better living oonditions eto. It ocontributee to the
higher utilisation of agricultural resourcee by produoing the products
required on the market and avoiding unneceseary losses and inorsasing the
utilisation by making better use of by-produots, Therefore, it helps to
inorease the value added of agricultural production.

Agroindustries vary in complexity, However, from the most simple to the
moet oomplex, planning ie required in order to make the best possidble use of
available resourcee. Therefore, it is important to have a clear idea of the
type of agroindustry to be established,

A study tour of agroinduetry, organized by the United Nations Industrial
Development Organigation (UNIDO) in oo-operation with the UNIDO - Yugoslav
Agroindustry Centre for participants from developing countriee, wae held
in Yugoslavia from 23 September 1977 to 6 October 1977. The purpoee of the
study tour wae to give the participante, through lectures and discussions
and visite to varioue agroinduetries and inetitutions, an insight into the
Tugoslav agroindustry and in ite different forms,such as large and complex
combines with a developed ecientific and researoh etructure,and combines
mainly oriented to a particular branch of produotion of farming, suoh as
livsstock, food and vegetable production.




II. ORZANTZATION AND PROGRAMME

The study tour was financed through the UNIDO Voluntary Contribution Find.
It was initially designed for 20 participants tut because of the response, it
was enlarged to enable 24 participants from developing countries to attend.

The participants visited integrated agroindusiry comtines, starting with
processing rlants, They visited industrial plants for milk and dairy products,

r production, bakeries, chocolate factories, wineries, and plants processing
meat and vegetable oil products, From these processing plants, they went to
vigit farms to observe the relationships between farme and industry. They also
visited supporting technological research and development institutes %o acquaint
ttecselves with the work done and the way the institutes operate, particularly
with respect to finance, The visit to the combines also gave the participants
the opportunity to study the distribution of the final products,

During most of these vigits films were presented that gave participants
3 complete view of the agroindusiry combines, Finally discussions were held

with Yugoslav policy-making authorities, Danagers, farmers, professors,
scientisis etc, to clarify the agroindustrial systen of Yugoslavia,
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III, Tee STUDY TOUR II TiE FRAMEZORKN OF TXE UNIDO ASROTNDUSTEIAL - FOEANNE

The sgroirndiscrisl programme of UNIDC comprises various supporting and
promotional activities and direct technical assistance, The &im is to present
to developing countries an integrated approach to planning, establishing and
running agroindustrial organizations. With respect to supporting activities,
UNIDO convenes seminars, publishes papers, and organizes study tours to inform
representatives of developing countries on all aspects of agroindustry. The next
phase is to assist in the establishment of an agroindustry in developing
countries to serve as a model, UNIDO is assisting 3razil, Cape Verde, Dominican
Rerutlic, Guinea-Bissau, Madagascar, Morocco, Nigeria, Sao Tome and Principe
aming others to establish an agroindustry, For Benin, Mexico, Venezuela and

Zaire technical assistance with the same aim is being formulated,

The study tours on agroindustry are important because they enable the
participants of developing countries to obtain, in a relatively short time,

an overall view of agroindustry.
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Lonex I

THE ROLE OF AGROINDUSTRIES IN THE INDUSTRIALIZATION
OF DEVELOPING COUNTRIES a/

Background

Agriculture is the predominant sector in the economy of most developing
countriee and has been regarded by many as a base from which to launch industria-
lization and rapid economic growth. It is now realized, however, that neither
industry nor agriculture can proceed very far without parallel and balanced
development of the other, Growth of agricultural output is usually 2 critical
determinant of the rate at which industrialization can proceed, Conversely,
insufficient industrial support for agriculture and lack of manufacturing
facilitiee to process agricultural output represent a major constraint on
agricultural productivity. In other words, the interdependence of industry
and agriculture is represented by the commodity flows between the two sectors,
either in the form of industrial support of agriculture (fertilizers, pesticides,
agricultural machinery, tools, implements etc, ) or industrial processing of
agricultural raw materials (food processing and non-food processing). It is
thie last aspect of industry-agriculture interdependence with which this paper

is concermed,

Industries using raw materiale in the form of renewable resources from
farms, graseland, forests, and the sea may be classified as food-processing and
non-food--processing industries, The former inolude processing of wheat, rice,
bsrley, pulses, oil-seeds, maize, sorghum, sugar, meat and dairy products, fruit

and vegetables, coffee, cocoa, tea and fish.

Food-processing industries increase the quantity and quality of food by
reduc..\g waste, preserving perishable products, and utilizing by-products for
animal husbandry and thus they satisfy a larger final demand for food from a
given unit of land and other resources. That is of particular value in the

current world food situation.

Non-food industries mainly satisfy human requirements for clothing and
shelter and produce suoh commodities as natural fibres, ootton, jute, wool,
kenaf, ooir and allied fibres for the textile industry and rubber; wood and
wood products; paper productsg; and leather and leather goods, ‘Almoet all the

a/ Previouely issued as UNIDO/I0D.1, 29 March 1976.
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ultural raw materials lend themselves to & kigher degres of

g

recresriny tnan food raw matvsrials, and thus the proportion of value aiaed in
Trnis trpe of processing tends to be higher than in food processing. Ancther
non=-food industries face competition from synthetics and f.or

rnat=mads fibres used in comtination with natural raw materials.

Processed food 2nd non-food agricultural producis exhibit lower price
elacticitises than agricultural raw materials, since quality and marketing
considerations tend to reduce the relative importance of price as a factor
alfecting demand, Processed agricultural products therefore exhibit greater
price stability than agricultural raw materials, and producing them permits
ieveloring countries to obtain greater value added than exporting the corres-
ponding raw materials. Their production also enables farmers to participate
in cormercial markets and thus helps to transform subsistence agriculture into

commnerciziized agriculture,

In spite of wide variations in the pattern of development, industries
using agricultural raw materials seewn to have characteristics that make them

especially suitable for developing countries, namely:

fligh labour intensity

Many employment linkages

Modest capital and skill requirements
Prospects for rural development

Prospects for export-led growth

Many of these resource~based industries have proved to be pioneer
industries in developing countries, as they were in industrialized countries

several generations ago.

Thus, these industries can perform an important function in stimulating
production, productivity and diversification in the primary sector ard can be
strategic elements of development in many countries if the concept of develop-
rent is defined as the graduszl increase in social welfare through a fuller
realization of the potential of the individual, social progress, technological

advance and economic betterment,

A preccrdition to fuller reelization of human rotential is an adequate
supply of food, clothing and housing., This supply is closely linked to the

industrial processing of raw meterials from agriculture,




Social progress impliesa fairer exchange between agriculture, industry
and marketing than exists at present. It also involves a more equitable
distribution of national income, better relations between individual citizens
and society and concern for future generations. All these aspects of social
progress can be influenced in most developing countries by the industrial
processing of agricultural raw materials. In addition, processing of certain
agricultural raw materials in the country of production instead of abroad in
developed countries would result in a fairer distribution of wealth on an

international scale,

Technological advance, the third major development area, is also closely
related to industrial processing of agricultural raw materials through the
application of post-harvest technology. Considerable quantitative and
qualitative losses of agricultural produce can be avoided by proper storage,
milling facilities, utilization of by-products, manufacturing, packaging and
transport services, All these activities can be undertaken on a small or
medium scale, and they tend to be capital saving and labour absorbing. They
usually have a multiplier effect.The production of necessary containers and
packages such as fibre and paper bags, wooden crates and tin and plastic
containers, in turn stimulates the engineering and construction industries

and various services,

Even simple processing involves the production of equipment such as
orishers for sugar-cane, meai- and fish-drying apparatus, rice-milling equip-
ment, grain-grading machines and various types of related implements. A long
chain of increasing complex industrial activities usually follows, which provide
backward and forward linkages with other industries and services, In this
way, new employment opportunities and sources of income are generated, and

economic betterment is achieved,

Agricultural processing industries can also serve to stimulate numerous
agricultural activities, Thus, in many countries grain production was
encouraged by the development of transport and storage terminal facilities;
fruit and vegetable farms were expanded around co-operative grading and packing
sheds and processing plants; and poultry farms multiplied around feedstock
compounding plants, hatcheries and poultry-processing plants. Such integrated
agricultural develcpment schemes linked with processing enterprises have been

the mcst important factor in promoting farmer participation in commercial

|
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marxets, Agricultural processing industries seem to help motivate farmers
+5 expand and undertaxke new activities. They provide farmers with regular
sutlets, access tO reasnonable credit, training and technical assistance.
Hence, this type of development appears to be of special importance to

countries in need of a transition from subsistence to commercial farming.

The integrated aporoach to agroindusiry

The integrated approach to agroindustry involves the vertical integrationm
of the entire production process of food, or other agriculture-based consumer
goods, from the field to the final consumer, Vertical integration means that
ail stagea of the process and their planning are managed, or perhaps owned,
by a 1ingle market-oriented authority (baving an industrial approach) pursuing \
a policy suited to market demands. Such an authority takes profitability as
the only criterion for success and endeavours to produce and process acceptiable
products using an industrial approach that would improve agricultural perfor-
mance,

Such an approach oatalyzes its own growth through the reinvestment of
profits,partly in enlarging its own capabilities and partly in direct and
indirect reconstruction of the rural area in which it is applied. It evokes
a chain reaction of socio=-economic development, including road building, im-
provement of water supplies, housing, credit facilities, as well as training,
educational and even cultural activities, Its chances for diversification of
industrial activities would be quite substantial,

An integrated agroindustrial complex will include the following groups
of activities:

(a) Production of basic crops and collection or oatch of raw materials,
This group of activitiea includes the complete range of large-scale agricultural
operations involved in the production of crops specifically grown for procsss-
ings Industrial production takes various forms, in particular where the
catching of fish or game and the picking of wild fruits, berries, and vegetabies
are concerned;

(t) Preprooessing, transport and storing of basic crops, catches and
prepro-essec products. This group of activities includes harvesting, crop-
ving operations, cold storage, sorting, grading, irying, washing, dehydrating,
chopring or other forms of preprocessing of raw materials tc put them in a
sleaner or more concentrated form for further industrial processing;




(c) A basic food-processing industry adjacent to and dependent on the
rroduction of raw materials, This group of operations comprises the basic, pri-
mary food-processing industries, including the production of sugar, andé products
based on sugar such as fruit and vegetable preserves; vegetable oil and cil

cakes; and the production of flour and producte based on flour, suoh as pasta
and biscuits;

(d) Production of animal feedstuffs for up-to-date animal husbandry of
the industrial ranching type. The producer of animal feedstuffs is the most
important entrepreneur of today as far as profitable produotion of meat, eggs,
milk and wool is conoermed;

(e) Production of animal proteins using industrial ranching methods.
This group of operations consists of industrialized animal husbandry based
on the fattening or feeding of 2 large number of animals in "animal protein
factories', which are often located near the markets or adjacent to process-
ing facilities (slaughter-houses, meat-processing plants, dairies etc,)
creating a logioal combination of the animal feedstuff factory, industrial
cattle farm, processing facilities and marketing facilities;

(£f) Food production for direct consumption. The fast-growing, secondary
food-processing industries in this group are supplied with raw materials
direct from groups (a), (b), (c) and (o). The materials are combined inio a
rich assortment of ready-made foods that can be distributed direotly to, or
consumed by, the individual purchaser. Labour-saving engineering techniquea
for mamfacturing products of high nutritional value are used;

(g) Distritution and marketing. This group of operations oconsists of
all the technical and commercial facilities (oold storage, cold transport
facilities, catering services, restaurant and food chlinls necessary for
supplying food products to the domestic and export markets.

Integration of all these groups of activities is not always necessary,
Sometimes a group can be eliminated or ocan be replaced by co-operative
operations, Sometimes it is not feasible to implement all the operations at
once but only gradually. Some lines of food products can also be developed
successfully as small-scale, individual operations. However, whenever inte-
grated food processing is feasible it should be preferred to all other produo-
tion methods, espeoially in developing countries.

Through this approach the industrialisation of rural areas can be direoted
by industry and the benefits associated with the application of industrial
technology to the agricultural seotors of developing oountries can be achieved,

An agroindustrial complex can find sources of finance that will permit
it to advance to the oollaborating farmer the inputs he will need to inorease
his production. Its impact on the upgrading of local skills at all levels
cannot ta overemphasized,

e
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Sri _anka

3r1 Lanxa seems to offer possibilities for establishing an integrated food-
indastries zomplex, Figure I gives a diagram of such a complex as informally
anvisaged oy the Ministry cf Agriculiture and Lands, It could be set up irn

sol.aboraticn with UNIDO,
_ganda

A diagram of a food-processing complex based on existing industries in
Uganiz (a least-developed and land-locked country) is shown in figure II, The
aresa factory and tannery are envisaged as future additions to the complex
and illustrate the potential multiplier effect of the approach, Other possible
future additions are cold-storage facilities, a milk-products factory, an J

animal-glue plant, a leather-goods factory, a margarine factory and a candy

factory.

The pper Volta !
. ) )
Lls0o a land-lockedyleast developed countiry, the Upper Volia would
zrea:ly benefit from the food-industries complex presented in figure I[II.

fince most of the industries to be included are not yet in existence, the

proposecd complex should be built up gradually over a period of 10 years.
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Tne first step in applying the agroind.sirial approach in developing
countries through United Hations agencies would be to hold a meeting of the
wnree organs most involved namely, UNDP, UNIDO and FAO, Joint consultation
would result in a further refinement of the approach and the identification of

a few countries at 2iffersnt stages of development in which i% could be appl:ed.

A first step in the implementation wculd be to send joint UNDR.UNID -TAZ
migsions to the couniries concerned for e period of four to 3six months to
determine the feasibility of introducing the approach., BEach mission would
be composed of an economisi, & food-processing engineer and an agronomist

end would have the following tasks:

To identify existing industries that could be incorporated in a food-
industries complex

To determine the number of farmers, area of farms and present and
potential amounts of food material to be included in the complex

To determine the capacity and condition of existirg machinery, trans-
portation facilities, water supplies etc,

To investigate the availability of technical and managerial manpower
and identify areas where training is required

To propose an wdministrative structure for the complex giving an esti-
mate of the costs

To determine the cost of necessary improvements or additions to existing
buildings and machinery
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DFVFLAPKEN™ OF AGRITNDUSTRTAL ¢IMBINFS TN YUGOSLAVIA -
{
AND "HEIR 4°"TVITIFS IN DFVELOPING COUNTRIES®:

Asgrarian development volicy

The economic system of Yugoslavia is vased on ithe principles of social
ownership of ihe means of produciion, planning of economio and nocial
developmeat and oertain elements, of the market eoonomy. Agricul’ure plays
an important role in the social and coonomio development of tha country.

It is intended gradually to sooialize agrioultural production, to further

the development of agroindustrial oombines and to promote co-onoraiion between:
private produoers and agrcindustrial combines or a voluntary and muiually
profitable basis.

The presant eoonomic situation requires greater agrioultural produwction
for several reacons:
(8) The struoture of domsstio demand for agrioultural prodvots has
ohanged and inoreased in volume;

(b) The proocesing induitry requires an increasingly large supply of
raw mater;als; ‘

(o) Demand for food in the international market i inoreasing;
(4) largor and more stable reserves of food are needsd.

. The main elements in the development of the agroindustrial production of
Yugoslavia are agroindusirial oombines, co-operativss, business assocrations
in agrioulture and soientitio and researoh institutions.

After the Second VWorld War, partioularly in the last 20 ysars, oonsiderable
progrels'was made in the production of food and in rural development.
Yugoslav agrioulture passed through three stages:

(a) The pericd 1945-1955 was oharacterized by administrative rianagement
in agrioulture and oollectivization and, later, reorgenization of co-operatives.
The growth rate of produotion was lows invesiment was insuffioient; .and
industry and the market remained underdeveloped;

(L) The period 1955-1965 was oharaoterized by inoreased production,
larger inveciments, introduotion of up-to-date maohinery and technologies,
development of agroindustrial onmbines, and the establishment of oo-operation
between private produocers, oa one side, and agroindustrial oombines and

qo’-opemtivcs or the other;
(o) In the period 1965-1975 an omphacis war plaoced on economy of
production and improvement of cupply for the domesiio and foreign marxetis.
A oomparison between the prosent stage of development of the agroindusirial
complex and the cituation in the period 1930-1939 shows thai:

a’ Previously issued as UNTD) /T7D. 178, 9 August 1977.
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V) T orreduetizn of the food=proces~ing inductry has incressed by

(1) Mo industrics of aprieultural maakinery. fertilizers, shemieals
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() The market for asriculiural products has exdanded;

() A strongz scientific boois for agriculiure and the prooesring
indnstiry hac been laid, whick ras led to original iechrical and tecanological
golations in food production.

Tatle 1 illustrates the growth of agrioulture in Yugoalavia, 1930-1976.

Table 1. Growih of agriocultivre in Yugoslavia, 1930-1976

Produotion of staple orops
Srop (+housar.d tons) Index

T930-1035  1946-1955  1930=1308 71300=1975 (basist 1910-1933)

Wheat 2 430 2 075 3 205 4 700 192
Jorn 4 300 3 268 5 2€3 7 600 1711
Sugar-beet 616 1187 2 040 3 250 527
Ree s 100 93 170 255 255
Porx 171 167 253 340 200
Poultry 41 40 65 120 255

Balance of foreign trade for food
(million dinars)

Year oxnort Import . Differenoc (-0 -
1956 4 123 7 096 S = 2973
1971 3985 2 421 1561

1975 5259 2 133 3126
1976 7 366 4 520 2 846




I+ can be 3eer ihat Yugoclavia managed to switch from being an importer

to being an important exporter of foud in a relatively chort period.

Such vigorous growth of the agroindusiricl complex resulted, ‘t.o a large
extent, from the rapid devélopment of the cysiem of education for all
ntegoriec of agrioultural and other oxperts, as well as from the research
and development work and the application of the scientific results, Today,
over 10,000 students attend the schools of agrioculture in the oocuntry, and
53 institutes are engaged in researoh on agricultural problems. These

institutcs employ 1, 150 soientists and researoh workers.,

It is agriocultural policy to stimulat food production by offering
premiums and other incentives and guaranteeing prices. The production of wheat, soyc
wheat, soys beans, milk, meat and the application of fertilizers have been
subsidized in reconti years as follows (million dinars)s

1974 1395 | s
1975 3 281 "
1976 4 394

These expenditures hive inoreased the produotion and the oonsumption of
agrioultural products.

The results obtained in agrioultural produotion demonstrate the validity
of the agroindustrial measures applied. To synchronize the overall development
of the agrioultural ccmplex, produotion has remained direoted.

Until a few years ago, plans for the developmeni of agroindustrial
combines and other agrioultural organizations were based on the planc of
the republios and provinces. Later on, the plans and measures agrecd upon
were based on tho national plan. A plan for the development of agriculiurel
was drawn up for the period 1973-1975, which increased the average annual
expansion of produotion from 1.9 per oent in the period 1970-1972 to 3 per
oent in tho pericd 19731975. Production in the later period, in oomparison
with the former, inoreased by the following percentiages: wheat, 8.43 oorn, 15.1

sugar-bect, 21.1; sunflowers, 13.2; ooya beans, 283; and tobacco, 23.2.

The increase in produotion was achieved through the introcduotion of
quality secd materials and inoreased use of fertilizers and agriculiural
machinery. TFrogress was also aohieved in animal husbandry and in the
production of meat, milk and dairy produote., Tho inoroase in produotion



v fruroemtae:) s nzely 105 poTg 33 mutton, 25 poul'ry 213 ead nilly 27,

2 aharacteristis of the mevied 12731375 was the ertavliohment of
provertive and graranteed vrices for staple agrieulivural products. bazed on
{l.e so=cilled priuninle of expenditure (produciion costz); intrecduciion of
promiums’ 1o enhunce agricultural productionj and provision of financial
resoarces, both domestic and forzign, for developing the processing industry

(suzar refinsries, oil mills etc.).

The plan for the development of the agroindusirizl oomplex for the
pariod 1976-19¢0 has the following basic objiestives:t to satisfy the
‘rereasing demand for food, to cecrease and finzlly eliminate ths import of
tnsre agrioultural and processed oommoditiee that oan be produced profitably
in the country and to increase the export of fcod. By 1980 a produntion ‘arget
¢ 45 million hectclitres of milk and 4.7 billion eggs.  Other targztsare

{(thousand tons)s

Cereals 18- 000
Sugar-bests 8130
0il orops 957
Vegetables T 100
Fruits and grapes 3 416
Raw tobaooo 101
Meat .(' 1286

An average annual growth rate of 4 per oent is planned for the agrioul-

tural production and 8 per cent for the processing industry.

The following aims of the pll_q:r;r are: intensification of agricultural
production; improvemant of arable land {rrough drainage and irrigation;
vedictribution of land through leasing; further extersion of arable land
in the cooizl seotor, including purohases fron private produceres furiher
introduction of up-to-date maohinery and technologies; dcvelopment of
ccientifio work and application of soienlific and teohnical aohievmmeniis;
irprovement of tle work crpanization; increase in invesiments; ohange to
1. cultivation of high-yielding oropsi ans irtroduction oi more produciive

rvezds of oattle.
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To provide conditicns for achicving these rather ambitious targete,
the plan regulaies wrices and premiwres, the market and financing of Froduction

and supplies etie.

Kole of 2esroindustrial combines

In e2rly 1976, there werc 868 agroindus*rial oombinec and agricultural
cstates in Yugoslavia covering an area of about 1.5 million ha end having
& cattle population of 355.000. The value of the assets is Din 35 billion
and iheir output is valued at Din 15 billiom. ‘

i

The average area of an agroindusirial combine is 5,200 ha, whereas the

largest oombines péssess more than 100,000 ha,

The agroindusfrial oombines ocan be broken down aocording to size as \
followss

Area
Number of gombines (thousand heotares)
119 1-2 !
44 2-2.5
17 2.5-5
69 over 5

The yieclds per ha at the combines are already high and are oonstantly

increasing, as table 2 shows.

Table 2. Orop ylelds on agroindusirial oombines

(t/ha)
Year Wheat Corn Sugar-beets
1971 41.3 54.7 400
1972 37.4 56.7 464
1973 43.0 YN | 419
1974 49.9 58.2 . 453
1975 40.17 60.8 421

1916 51,2 53.4 470
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Lilizoins, the average wiliing capability was lucreased at thoe cnmhines

Sran 3,777 litres im0 1571 Lo 4,128 litres in 1579,

= onumuer of grricultiurel riuchines oimed by tre cgreindusirial combines is
Tan conctantly inercaczing. Today, they own 19,000 traectors, 7,700 harvesters
end ever 2,000 irucis. There 18 192 hp per 10C ha of arable land. One

4+ragcior covers 50 ha of land, a harvester, 120 ha.

Trhe nmain cmphasis at the combines is or an increase in produotivity
ard esouony of productior through the introduction of up-~to-date technologies.
Recent zurveys have chown that the use of machinery has increased in crop
production. The hizhest use ig found in the produstien of sugar-beets
(31 h/ha), followe':’. Wy ourn precduction (18 }'/Ha) ard wheat produotion
{12 h/iz). In 'ca't:tlc. »rodustion, maohinery hzs been increasingly used for
nilking, supplying water to anircals, removing the manure, irancporting

cattle feed etc.

Tre highect productivity has been reached in the production of wheat,
thern of oorn. It takes one hour of direot m2nual lebour at the oombines to
produce the following (}:g): wheat, 170; ocorns92; alfalfae 45; arnd sunflowers,
27. It also takes 4~4.6 hours to produce 100 litres of milk and 16-18 hours
to produce 100 kg of pork. Tha productivity of the combines is approaching
the world's top performanoas; some oombines have mrpasseci productivity in

+he nost advanced ezgrioultural oountiries.

The finanoial resulis at ths oombines in 1976 vere better on the whole than
ir the previous year. At the same time, several basio indicators (volume of
production, total inoome, realized income etc.) wore tetter for ihe agroin-
dustrial oomplex than for the oiher branohes of eoonomy. In 1§76, the volume
of procustion in agrioulture was higher than the average for the entire esconomy

oy 2 per cent; total income, by 4 per cent; and realized inoome, by 7 per cent.

The first agroinductrial oombires were establiszhed in the 1950s. From
the boginning they were the mzjor means of promoting the iechnical, iechnnjo-
gical and sooial transformation of agrioulture in Yugoslavia. The work of
the combines and Lhe intencified production increased the efficiency anl
rroductivity of agriculture as a whole, facilituted the aspeoialiration of
production and contributed to an increave of marketable goodc. The combines
euccencfully managed to inoorporate into their operaticns vasio apricultwsnl

production, processing and marieting. Their suscess also recultiod from

]




co-oporction with scientifio and oilher instilutions, a2lthough the larpest

comvines have their own research departments and training services.

The ovmbines incorporate over 200 proocssing factories (oil mills,
glaughter-houses, ougar refineries, dairies, mect-processing plants, fruit
and vesrtablc canneries ete.) and a markeling notwork of over 4,700 shops.
Over 70 per oert of the total food industry of Yugoslavia is found on “he

oonmoires.

The combines faoilitate th- elfioient integration of agrioultural
produciion, prooessing industry and markeling, on a long-term vasis  They
are the meeting point of eoonomio interests of all the partioipants in the
ohain of productior‘x from the producers of raw materials, through the workers
in the processing industry, to thosc engaged in marketing. They affeot the
eoonomy,since thay take into aooount all faotors affecting agrioultural
development. Even though the oombines possess only 15 per oent of the total
arable land of the oountry, they produoe 46 per oent of the total marketable
goods. For some produots, however, the combines produoce 70 per sent or more
of the marketiable goods.

The integration of produotion with prooessing and marketing at the
oombine meles possible the planning of dewvclopmeni and production programmes,
work organization, speoialization, joint researoh work, joint purohase of
materials, joint markeiing and a more effioient utilization of agrioultural
experts and other workers. It also improves the utilization of available
land areats and prooessing ocapaoities, market oonditions and use of raw material

in processing and marketing.

Avout 85 per oent of the arable land in Yugoslavia is ovmed by private
farmers. In the srea of most intensive agriculture (north), the social

seotor (agroindusirial oombines) owns 20-50 per cent of the arable land.

The sooial seotor produces 40-70 per oent of the marketable orops of
staples (wheat, oorn, sugar-beeis, sunflowers, fruits and grapes eto.)
thanks to its high productivity, the appliocation of up-to-date maohinery and
technologies, and the effioiont organization of work. Thus, the souial seolor,
partioularly the agroindustrial oombines, is the dominaut elementi in the
agrioultural oomplex.




The agroinduzirial combines have an immedisnte =nd poritive c¢ffcet on

2

vn2 produstion of the privats [armera. In all agricultural repion:. pariicu-

larty in Ahe most developed ones, numerous forms of co-oreraiion in crop

[rouusticon betwezn private farmers and agroindicirial sosdbincz nave heen

divelored. Thic co-operation, contricicd for one or more ysars, is .
voluniory and proiects the interesis of both sides in the parinership. At

12 same time, it assists the private farmers to produce more food more
ecornrically and coniribuies to rural dsvelopment. Such co-operation is
particularly well-develcped in the production of wheai, corn, sugar-beets,
swtflowers, raiéing of hogs and poultry and breeding cattle. Thiz co=-operation
is espeoially iwportant fer those combines tnzt are unable 1o provide iheir
rroceaving plants with sufficient quantiitiss of agrioultural raw materizls.
These cormbines obiain the additional raw materials from the private farmers.
The increasing applicatior of up-to-date technclogy in the processing plants

of agroindustrial combines means ithat more raw materials are needed, which,

in turn, leads to a further enlargement of the agroindustrial combinesz. As

a result, the types and forms of co—operation with private farmeis have
clanged. In addition, many former agriocultural so-operatives have merged

with the oombines to become their units of co-operation with individual

farners.,

Certain experience was aoquired in the prooess of oc-—operation and a need
evolved to oombine the labour and assets of the social secter, in partioular
the agroindustrial oombines, with the labour and resources of private producers
to increase agricultural production. By using the experience, maoliinery and
up=to~-2ate teohnolcgies of the coxbines,private farmers have been able to

expand their Jmowledge and to increase their living slandard. ) .

Tzbles Y and 4 give some indicators of the development of co-operatien
between the sooiz2l and the private sectors in orop production.

The resultz achicved are oonsiderable, but they are only a part of tle
potential for further increases in fcod production. Only one fourth ol the
private producers in Tuzoslaviu co—operate with the oombines and co=operatives.
Ihzvetore, morc private producers could be brought inlo amsociztion wilh
the coubines, with the pgoal of increazingy agrioultural production, income,

vroductivity and the living standard in rural regionc.
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Co=one val icn vith drvelopine couniriac

Because of their achievemenls in procduction and iheir broad i{echnical
and technological exncrienoe,the combines have been able to participate in

several projects concerned with food produstion in developing oountries.

The Yugoslav model of agroindustrial oombire hac, in view of itg
aohievements in food production in Yugoolavia, aroused an understandeble
interest in the developing countries. Various countries have expressed the
wish to beoome fariliar with thic model, and Yugoslav assistance has been

requested in develioping agroindustrial oomplexes in thece countries.

As a result c;f this interest, Yugoslav organizations have been inoreasingly
engaged in projects dealing with food production, transfer of teohnioal and
teohrologioal knowledge in food produoiion, processing, transportation and
storage, training of exports, provision of water, oonstruction of agrioultural
settlements, improvement of land, protcotion of orops and livestook and,

finally, the building of ocomplex agroindustrial oombines.

The mejor initiative in t.~ oo-operation with developing countries has
been taken by the agroindustrial combines, whioh, employing Yugoslav experts
from other fields, in partioular the manufaocturere of agrioultural equipment,
pertioipate in projeots to improve land; and to plan, build and
organize agroindusirial oombines, furms for meat and milk produotion, fruit
and vegetable oanning faotories, silos, slaughter-houvses, dairies and fish-
proocseing factories. The results of these projeois are impressives 60 t/ln
of oorn and over 50 t/ha of wheatl were produoed in +he Sudan and the yields
of sunflowers were quadrupled in Iran. The Yugoslav experts apply the moct
reoent scientifio aohievements in their work, introduce new orops and develop
new varieties and high-yielding hybrids.

The agrioulturcl oombine "Belgrade” is building in Iraq, in oo-opcration
with other Yugoslav organizations (for instunoce, Dunav-Tisa-Dunav, from Nov:i
Sad, whioh is in charge of soil reolamation and ihe building of s hydro-sysiem),
a oomplex of agroindustrial oombines (Dujaila) covering 75,000 ha of arable
land. The oombine Belgrade also undertakes similar projeoic in Algeria,

Mexioo, Peru und Vencrzuela. The Agrioultural and Feod Procaecivg Syctem,
Osijek, ie enguged in researoh work and agroindustrial projeotc in Algeria,
Ethiopia.and Sudan,"Eriona", Ljubljang, is involvad in the producticn of coffee
and otliar iropioal orops in the Contral Afriecan Einpire. These and otlier

combines, oontraoting oompanies and equipment manufacturers have leen
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SRR oo und muorly of enzinecring and eguipment for
Do r=honens and meat=procecscing Dlaale, froeld avd vemiable cimnerien,
Sumar oreiuntiecs, cil mills, pastry and condtciionary Factories, relrigera~-
“imn olzuie and sworage houses in vipt, Todin, Librarr  fArab Jamahiriya, i¥a
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iuroczo, Ori Lania, Togo, Uganda, Venezuela, Zawhia aca other developine comntries,
Yugoslay maaufacturers of agricultwral machinery and irrigation eqiipment

are also invelved in projects in developing cowntries. They export dredges,

tuildosera {or clearing and levelliing, tractors, waiversal combines for vheat ,

com, zunflowers and rice, accessory macnines for oultivating soil, irrigetion

cumps, transpeort vehicles, agricultursal airsraft and feed-processing vlantu,

s well &s machines for culiivating and karv:stine fedder crops, machines for '

avplving chemicals and silos for storing cemall grains and fodder crops.

Vugoslavia also exports meat, t-r: and fish nezl plants, convenience-fnod

plants and self-service shops with all facilities,

Tugoslav companies have built water supply neiworks (dwms, irrigation
aystems, provision of water in deseri areas by 4rilling, eto.) in Iran, Ireq,
Libyan Arab Jamahiriya, Morocco, Penama, among ostherz. Yugoslav scientific
institutes are introducing verious orops and providing seeds in sevcral
developing oountries; sunflowers snd corn &re being introduced in Iran, Irag,
Libyan Arab Jumahiriya and Sudan.

The oo-operation between Yugoslavia and developing ocountries in this
field is oondusted on a commercial basis, which has included extension of
Long-tern; partial oredits and technical assistance. Reoenlly, more developed
forns of co-operation have been introduced, for example, Jjoint ventures(e.g.
oroduction of coffee in the Central African Enpire and fertilizer production

in Ghana). .

Yugoslav experts are working in various developing oountries on the
basie of bLileteral or maultilateral technionl assistance arrangements. A
nurber of toreign experts are carrying on regular studies in Ywgoslavia or
are undergoing specialized training in agrioulture and food proceazing.

‘'here are cpecialized centres in the country for the training of all

ciicearies of agricultural experts from developing oountries.
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Considerable reculis were achieved in the dovelopment of agriculture
and ithe fouvd-procecsing indusiry in Yugoclavia in the post-war period,
pariieularly in the last 20 years. The volumc of production and yields
increaced several {imes, while the quality and azsortuent of agrioultural
producis improved. The development of agrioulturs was acoeleraied by the
growth of the prooessing indusiry and other related industries (agrioultural
equiprment, fertilizers, ohemicals for plant protcotion, food-prosecsing
equipment eto.), the establishment of a strong woientific and researsh basis
and the applioz2tion of solentifis results in praotioc,and the expansion of
the domesiic food market,and exports. The economic polioy of the oountry

and the gocial and economio progreses stimulated agroindustrial development. |

Agroindustrial combines are the driving foroe in the development of
an agroindusirial oomplex. They inoorporate all techrioal, tsohnologioal
and eoonomio funotions - primary production, proceseing and mari:eting. The
combines have aohieved signifioant results in the inorease of production and
y-le.lds, organization of work, modernization of produoction processes, practioal
application of soientific achievements etoc. The basio objeotives of the
combinec are: high economy of production; the most economical

utilization of land, maohinery and workers; and high produotivity,

In addition to the positive results achieved in their own produotion,
the oombines have been suooessful in developing oo-operation with private
producers. Today 300,000 private farmers co-operate with the oombines.
Different forms of co-operation and association have inoreased the procduction
and income of private producers, whioh, in turn, has raised their living
standard, These formc of oo-operation also bind coonomioally the social and

private seotor in food produotion.

The ﬁ]an for the development of the agroindustrial complex (covering
the period 1976-1980) and the present social relailionships have orcated even
more favourable conditions for further devclopment of agrioulture, agroindusirial

combines and co-operatives, as well as for co-operation beiwcen the

so0ial secior and private producers,
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vook crpeeioation %o inerease food production in these countrics. The rezsulis
obiained o ror are enceuraging. ilowever, conditicns ars favourable for
more intencilfied and diversified co-operation in development of agroindustrial
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