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Introduction

The use of petro-proteins for animal and human consumption will
undcubtedly ercounter numerous difficulties, not the least o. which
will be the problems ot acceptability, sanitation, nutritive value and
feedstuff formulation - factors tnat have been discussed at length
elsewhere. Disregarding, for the purposes of this paper, the question
of competition, attention is drawn to the superstructure a developing
country needs for the establishment of an unbroken chain from the
refinery to the consumer's mouth, converting a sluggish economy into
a fully developed infrastructure which continously generates new

investment and employment opportunities, thus contributing steadily
to national economic growth.

The exclusion of such important issues as the acceptability of
petro-protein, its substitution for vegetable protein in feed
formulations and the competitiveness of other materials does not
minimize the difficulties to be overcome when marketing petroeproteins.
However, simplification of this kind is necessary, if one is to obtain
a clear viaw of the other problems confronting countries which produce
and process significant quantities of petroleunm procucts, but are
unable to develop independently the basic production of animal protein
(milk, meat, poultry, eggs, fish) which would otherwise permit the
revitalization of animal husbandry and pave the way for the establishmant
of a modern economic infrastructure.

Numerous countries in the “ddle East, such as Ogypt, Iran, Iraq,
Kuwait, Libya, Saudi Arabia and even Algeria, have only restricted
areas of fertile land, On ths other hand, they have abundant
petroleum industries, mimerous refineries and rapidly expanding markets
for oggs, chicken, meat and milk. Most of the lz*‘er commodities
etill have to be imported, as new land can only be reclaimed at great
expense (US % 3-8,000 per hectare) and irrigation frequently increases
agricultural production costs to an intolerable degree, Furthermore,

a significant section of “he population in these countries are nomads
who for centuries have accepted a stagnant aoonomy as a fact of life

in these desert or semi-dasert areas. Assuming that acceptability
provlems can be overcome, that potro-pritein can serve as the main
ingredient in feed formulations and that fears of competition are

shown to be groundless, the production of patro-protein as a main

animal feedstuff component and the estabiishment of & modern, integrated




animal agro-industry can but prove attractive to such countries.

Given the elimination of tno wbove protlems, the question of
exporting petro-proteine to other countriecs would nred to dbe
investigated. Without embarking ujon an in-depth analysis of
marketing problems which would nacsesitnte 1 gpecial case study, it
can be maintained that petro-protzin ca. only bs exported to countries
with similar arid or semi-arid climates, where both the social
structure and ecological conditions =re comparable and which are
equally dependent upon import:d animal productg.-The major European,
Japancse or US markets cannot be tikenm into comié\ration as the
refineries in those countries will produce their own\gaa-oil and
separate a-paraffin, consequently the sole realistic propoaition is
the domestic market.

#ost of the countries concerned, however, will have to develop
their local markets - not solely for reascns of petro-protein sales
but also to ensure the suc-~caful independcnt dovelopment of all
important branches of tas national oconomy, thue contributing to the
country's economic and political indeperdenca,

Market structure, however, cannot “o oriented towards the
requirements of thc small farmers and nomads in the peripheral,
arid areas: it must te bas.d on an animal facdstuff plant producing
feed concentrate or ready-mad: faed formulations.

Roughly speaking, formulatcd foeds could ba envisaged with a
foddor ysast content in the opder of five por cant, assunming that
acceptability problems ~n! coapetition can be ovarcome., Thus, a
plant producing 50,000 tons of petro-prot:in ycarly would provide
a basis for tho production of one million tons of animal feedstuff,
the total anmual output of at le=st twenty medium-gizod

feedstuff plants situat.d throughout the country. An anmual output
of one million tons of animal feedstuff would pormit the following
scale of production (sece table 1 below),




Feedstuffs Products

(tons) Description {(tons)

400.000 Boef carcasages 40.000
250.000 Cgas 80,000
250.000 Broilers 80.000
100.000 Fish, other animal 20,000

protein (pork etc.)

Total 1,000,000 220,000

i) 40,000 tons of carcasses entail the slaughtering of some
200,000 hend of cattle, 440 kg live weight each.

11)  8-10 million laying hens are needed throughout the year to
lay 80,000 tons of eggs (1,600 million eggs).

iii) 10 chicken farms are needed to accomodate 8-10 million
laying hens.

iv) A further 10 ohicken farme with ancillary slaughtering,
cold storage and transportation systems (for eggs and poultry)
are needed to process 250,000 tons of broilers.

v) The remaining protein production would necessitate the
erection of feed lots nnd the provision of processing and
distribution facilities.

)] i tment

l. To ebtain 220,000 cattle, 20 fully equipped feed lots each
producing 10,000 cattle yearly, are needed, these being
complemented by co-operation with private farmers to ensure
supply of young animals, as well as by veterinary and extension
services.

Total cost: 20 x US § 10,000,000 = US $ 270 million.

2. 20 ;‘ully equipped chicken farms are alsoc necessary, including
#ilos, haicheries, transportation facilities, slaughterhouses,
cold storage amenities and cold chain network.

Total cost: 20 x US$ =5,000,000 = US$ 300 million.




3. 4 slaughterhouses are needed to process the animals,
Total cost: 4 x US#15,000,000 = US$CO million.

4. 1 million tons of animal fcodstuff would be produced in 20
plants with nll auxi’ iary ficilities.
Total cost: 20 x US%7,000,000 = US3140 million.

5«  9%92,000 tons of other imgredients (drie alfalfa, hay etc.)
aré needed, which would bo produced on a* least 100,000 ha
of fertile irrigated land, reclamation and irrigavion costs
being US%1,500 per ha,

Total cost: 100,000 x US%1,500 = UST150 million.

6+  Processing and handling of thic feedstuff at the agricultural
level will involve extra costs of at leagt Us$100,000,000,

T+  Investment will algo have to be made in the retail and
distribution of the processaed animal products, involving
transportation, distribution and re.rigeration facilities (the
lattor being nomally unavailable in developing countries,)
Total cost: US} 100,000,000,

Total investments necassitated by the sale of 50,000 tons of
petro-protein would thus be of the following order of magnitude:-

Item 1 20C, 000,000
2 300,000,000
3 60,000,000
4 140,000,000
5 150,000,000
6 100,000,000
7 100,000,000

Us31,050,000,000

- -

Investments could be even higher, were one to set up
soya~extraction plant (US$20-30 million) to obtain an additional
50,000 tons of proteinaceous material, thug increasing tro added protein
content to 12-15 per cent. rloreover, further investment ¥ill be
necessary in workers' accomodation, so-ia] amenities, eto,




This impressive scale of iuvestiment heavily outweighs the capital

investment of US$30 million in a plant designed to produce 50,000 tons

of petro=protein. Output values can also be compared. Yhereas,
optimistically speaking, 50,000 tons of petro-protein (50,5 protein)
represents a value of U325 million (soy meal (425 protein) costs

US$0,30 per kg), the value of the 220,000 tons of beef, oggs, broilers,
fish and other animal protein touches upon US$320 million. The figures
are most revealing: an investment of only US3 3o million in the production
of petro-protein as against an investment of US}1,050 million in an agro-
industrial processing-cum-distribution structure - a 34~fold increase.
Alternatively, a petro-protcin output valued at US$25 million compared
with the agro-industrial products valued at US$320 million - a 13-fold
increase.

The establishment of a domestic market for protein thus costs thirty
times more than the establishment of the petro-protein plant. However,
the inorease in the value-added is a more significant factor. Wheress
a petro-protein plant can be assumed to employ no more than 280 workers,
the superstructure indicated above retailing some US$500 million would
provide employment opportunities in rural areas and communities for
some 250,000 people, ensuring a GNP per capita of US$2,000. These
figures reveal the dilemma.

Whereas it is comparatively simple to obtain the know-how
necessary for the establishment of a petro-protein plant and the time
involved is less than three years,the development of the superstruoture
described above is thirty times more expensive and would take at least
twenty years, though the retail value is twenty times as great,

From the standpoint of national economy. the investment is not
being made in the market for petro-protein alore but in reality in a
superstructure necessary for any developed economy irrespective of the
proteinacecus ingredient. In fact, not only can this superstructure be
developed independently of the production of petro-protein but it should
also be initiated some twelve to sixteen years in advance of the plant,

A more encouraging assessment of the points raised however
would reveal:



l.

2

3.

4.

Petro~protein pProduction does indicate the definite possibility

of there being assurcd chances of employment for 250,000 people,
offering them a comparatively high standard of living in a fairly
woll developed modern social structure;

The hope that one day domestic synthetic production will completely
replace the protein component, thus establishing national inde-
pendence in thig field;

The necessity of creating a superstructure for the contimed
economic development in keoping with the latest, more rational
development in thie secior;

An agro-industrial superstructure, in which modern animal
husbandry ia closely linked with Processing and distribution, can
contribute significantly to mupal devolopment through the
co=operation of agro-industrial comploxes and the ad jacent areas,
amd by virtue of the material advantages inherent in integrated
agro=industrial ¢svelopment,

Proceeding from the basis of identified markst requirements, the

benefits to be derived from Agro-industrialization ares

1) Agro-industrisl Projects can be specified more closely than the

traditional Projects in terme of investments, financing, tin-lohedulo,
production and profits;

ii) Integrated Agro-industrial projects are thus dankable and
competitive;

111) Under thg uidance of industry, 3gTo-industrial complexes
can b implemented in countrieg with different (even extreme!)
socio=political structures at very different levels of economic
developmont ;

iv) Agro-industrial complaxes create long-torm enmployment
opportunities with the Possidility of self s Ificiency and
independonce ag a rosult of their own high pProductivity;

v) Agro-industrial Projects of this typo need not be suieidiged:

on the contrary, they create profit openings and expand ag a
result of their own creativity;

vi) Integrated agro-induetrial complexes are the sole means of
rational production under world market conditions thue enabling
a country to uxport finighed products and create its own market
without taking recourse to 2xtreme Protectionist measures;




vii) Agro-industrial complexes permit a better follow-up of
i.vestments and production dcvelopment by the Governments of
devaloping countries, thc automatic exclusion of various middle-men
reducing production and investment costs;

viii) Agro-industrial complexes also have the best chance of
attracting foreign finance or bucineas partnershipes as different
social clashes of interest cah he avoided;

ix) From'the very outset, the management of agro-industrial
complexes can be exclusively based on up-to-date computerized
syctems, thus excluding the great number of unknown factors nor-
mally associatcd with traditional development scheme::; and

x) Agro-industrial projects permit the horizontal linking of
production lines of different comploxes thus snhancing research
capaciiies and improving the supply of energy, sceds and
auxiliary materials; technical sarvices can be mergod for
the import, repair and maintenance of agro-industrial equipment;
ard a unified domestic or export marketing system can be set up to
create national brands,

The productivity figures in the table below, which is based on
the production of a Yugoslav agro-industrial combine specialized in
animal husbandry, clearly show the merits of modern integrated
agro-industrial operations in comparison with traditional rural
development schemes:

Table 2 Milk production from 1947 £ 1970 in PIK -~ Bcograd Pad. Skela

L 1957 1968 1969 1970
Number ' _
of cows 123 7.703 13.146 17.384 20,000
Total milk
production 618,000 | 13,000,000 | 52,000.000 {13,000.000 | 83,000,000
(1itres) ;
Milk yieldt
per cow . 1,418 3,095 3,985 4,250 4,324
(1itres) ! :




- 8.

A developing country using traditional methods could not hope to
achieve such rosults in twenty-three years, lot alone in a much
longer poeriod of time. In 197% the PIK Beograd combine will have a
herd of 27,900 cows, the productivity of which will be increased to
4,600 litres por cow - an all-time Buropean record,

One has no reason to doubt these figures. Furthermore, careful
comparigon of thege industrial results with the various green revolution
projects and forecasts, financed by countlaess international
organizations, through bi-lateral schomeg or contributions from many

developing countrics, oonfirmms the validity of the approach expounded
in this paper.
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UNTTZD NATIWS INDUSTRIAL DEVELOPMENT ORGANIZATIC!

International Consultation on
Agro-Industrial Nevelopment

UNIDO ‘s activities include a number of supporting studies in which
optisum industrial development policies are examined and slaborsted. Attemtion
has been drawn to agro-induetry, yet despite the gi-ut interest no specific
attempt has been made to discuss or snalyre the various problems or define
the soc.o~economic concept- involved.

Por the last eight years UJINO has been accuiring experience in thise
field and the Organiszation is convinced that sgro-incustrial development
anjoys & certain inherent advantage over other economic development policies
in the less develoned countrias. The bensfitz to be derived from agro-
industrial development can be rummarized as follows:

- agro-industrial donlop;mt projecte can bec accomplished in only a
few years:

- agro~-industrial projects are bankable
= agro-industrial projects can be implemented in countries with different

(even extreme) political and eocial structures and at different stages
of development’




= 8gTo-industrial projects will raice long-term employment levels righer
than any other rural development ccheme;

— &gro-inductrial projectr need not be permanently rubecidised as they are
relf-rufficient and conducive towarde the creation of markets, domestic
and foreign,

The key to &gro-industry's success lies in the vertical integration of
production, whether this involves ownership of the means of production, common
management, or the contractine of common intereste in marketing, processing
and agricultural production.

- This definition differs widely from thove established in recent litersture
o the subject. Agro-industriss are not merely industries based on agricultural
rew materiale nor does the term refer to the suppliers of such suxiliary
materials as pesticides, fertilisers, and agricul tural machinery., Agro-
indurtry is a much wider concept involving the integration of marketing, }

'processing and agricultural production under a comprehensive management respon-
sible for the production, harvesting, procescing and marketing of the producte
by the most direct means. Thus, from its very inception, agro-industrial
production ie a highly planned streamlined process Ferving a common interest,
i.e. the productien of marketable goods from minimum inpute to obtain maximus
outputs .

Thie form of production involves either a high do‘grn of specialisation
or & wide range of products, : characteristic ﬂ;atm being the utilisation
of all by-products by other sectione in the integrated enterprise or association
of enterprises. A further advantage of an 8gro-industrisl system is the close
relationship it establishes with the various markets.

The establishment of wn agro-industry does not start with an analysir of
agricultural production nor with the examination of the unutiliged production
capacities in the relevant industrial branches. The only adwissible firet
step is an exact analysis of existing and potential markets at home and abroad,
vhereafter an industrial survey is carried out to establish the profile of
the factories needed to meet the demands of the markets analysed.




Th.s stage is tken followed by agricultural conciderations and the selection
of asricultural branches asc raw material suppliars to the planned programme.
Whereas this market-orierted apprcach would inevitably reject certain items,
new products would be introduced on *he basi:z of improved utilization of by-
products, land or human resourcee and ~apacities. A second marke! analysis
to be made would then confirm the suitability of the programme selected and

by means of regular checks, an optimum agno-Indastrialdsvviormert iy oprame-ete
be elaborated for both limited and broader aress of application.

This close correlation between mariating, induetrial processing and
agricultural production or importation of raw materials does not end with
the establishment of planning methodology. The brief rummary below indicates
other major problems which could be discussed st a meeting or interiational
consultation on the promotion of agro-industrial developmens.

1. Long-reage agro-industrial development planning

Agro-industrial development should be planned carefully in crder to
achieve:

- rapid, yet economic results;
= rapid rure]l development-
- large-scale colonization of virgin territories (including deserts);

optisum utilisation of capital-intensive irrigation facilities)
« solution of socio-economic and political preblems’
« hest export results.

Careful planning is alsc necessary to avoids
~ competition with ongoing economic or political measures;
- dissstisfrotion within existing industrial and agricultural sectors;

- geoncaic failures.




Planning could ve effected stepwise and limited to one region at a time.
Purthermore, it must be adapted to the political structure prevailing in
different countries, and a discusiion of these spec:fic problems would be moet
desirable.

2.  Agro-industrial engineering techniques

apg e oo A‘;}:&pﬁgg}m_ig"_cbgfgf*y‘erig‘ed by the very close relationships in terms
of time, distance, economic interests and management “etween marketing and
industrial Proceseing on the one hand and between processing and agricul tural
production on the other. Such relationships constitute the .08t significant
advantages of the integrated process, yet to derive maximum benefit appropriate
technicues and engineering must be applied.

It is an undisputed faot that in a fully integrated sugar-cane enter-
prise ngrioultu}a.l production, harvesting activities and processing can be
timed and co-ordinated in such & manner as to cnsure minimum ruantitative
and qualitative losmes. TIp an efficie.tly integrated agro-industry, for
example green peas can be mechanical ly harvested, immediately ohilled and
transferred to the processing line for canning or freesing within an hour
and one half.

Purthermors, a fully intesrated 8gro-indusiry closely observes market
btha?iour at all stages of the operation so as to te able to derive the
greatest long or short-term benef te, Consequently, particular importance
is attached to the discussion of appropriate techniques and the engineering
spproach to be adopted. in the dietribution, processing and production sectors
of agro-industry. '

1. industrial man ent

There are numerous management problems peculiar to agro~industrial
production. Specizl accounting systems are needed for the precise price
structures of each operation or group of operations and for each nanagement
unit in the production, processing and marketing sectors. Such systems mu-t
mest the remuirements of the various participants in the integrated process,
contributing to the effectiveness of their contribution.




In most cases, profitc are to be seen at the end of a long process, i.e. on -
the markets themselves, hence the profit redispribution systcme are very new
and hotly disputed on account of *heir importance to the individual partici-
pants. |

Other management problems should aiso be discussed, such as:

- the establishment of common eervices in asro-industrial enterprices;

the pouition'or ruality control throughout the processing line;
- upgrading of participant ekilla-
- private fammers and their co-operation with agro-induetry;

establishment of checklistm and time schedules throughout;

- the planning of balanced comprehensive investiment programmes;

the introdustion of computerised management systems into agro-industrial
enterprises,

4. ,min try and rural development

This specific issue should be discussed at such a meeting because of its
major influence upon the regional development of backward areae in need of
industrial and agricultural assistance.

Particular benefit could be carived from the ex:mination and discussion
of the conflicting opinions held on the influence the establishment of inte=
grated agro-industrial ~nterprises has upont

- the raising of regional economic standards:
= labour intensity:
the bankability of projected investments;

time needod to materialige such projects:

pre-investment and production coste:
- infrastructural requirements.

It would be interesting to compare ihs agro-industrial approsch with the
traditional rural development schemss headed by the concept of agrarian reform
and colonigation.
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5. Agro-industry and the co-nperative syrtem

The co-operative system is going from strength to strength and has already
been adopted by numercus developin- counirie= as ar org-nisational structure
for the devealopment of backward regions or new areas.

Ir. some Turopean countries and elsewhere, co-operatives were set up by
private farmers with a view to retionalizing production, providing their
menbers with low-priced inputs, and improving curremt distribution and
sarketinrg asystems. The movement developed into larger ssmociations and c¢-
operative organisations, which in turn contributed sigmificantly to the
establishment of their own independent industrial enterprises and distridutien
networks.

This stepwise integration can of ceurse be planned as & single cperation
in areas where a co-operative syniem is more dosirable than other frms of
integrated agriculture.

Planning an arro-industry on a co-operative basiz as » possible alternative

to ownership of the land by the industry or co-operation with private frrmers
has specific features which are worthy of presentation in a case study.

6. The subatantial structure as a criterion for agro-industrial plaaning

The technolorical process of an integrated agro-industry has a very
epecific struoture which is noimally subdivided into the following six
levels:
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A group of interesting problems aricing from this structure could be

discussed and studied, such as:

1. Is the stepwise development of ar. .ntegrated structure such as
this possible ?
2. At what levels should one start, 1 or 6, and under what circumstances

ie it preferable to start at level 6 7

3. How are tne different levels interrelated » Undoubiedly levels 1
and 2 have to be estalished together and it is equally clear that
capital flow oan be more easily obtained for investmentis at level 5
than level 3

4. At what level should central planning and management be introduced ?

7. Bigher forms of sgro-industrial integration

An agro-industrial system 18 often not large encugh to take over a whole
colonization programme, establish factories and national marketing networke
or to compete in foreign markets as a serious supplier and exporter,
Furthermore, the merging of agro-industr: al cnterprises with different social
structures and production programmes from different regions, raises numerous
problems which should be inveatigated and discussed.

The organization, structure and joint services are particularly interesting |
at this stage of integration. Moreaver, thic ir the most suitable stage to
assess the feasibility of estaplishing ejtension rervices for agricultural
or procers engineering; eprcial export services for finished and semi-
finished products; a joint banking system or common input production facilities
(pesticides, repair and maintenance shop for agricultural equipment, eta.).

8. GCo-operation with developed countries in the field of agro-industrisl
devel opment

Particular attention shguld be devoted to the problems of establishing
an agro-industry in a developing country with the assistance of a multi-

national company or a governmental agency in a developed country.




The developed countries are endeavouring to co-operate with developing

countries in the field of agro-industry for many reasons:
- raw materiale are produced only in the developing countries-

- production is competitive as long as the wage levels of the developing
nountriee are maintained;

- traditional tecinidues can be improved (e.g refining of brown sugar);

- certain products are ia increasingly short supply in world markets.

It is remarkable that, despite the beef deficie:cy no major developed
country, except Japan, has made any serious attempt to organise meat production
g0 88 to close this gap. Apart from the low pricee imposed upon the meat
producers on domestic markeots, the lack of sanitary conditions and many other
reusons, cne of the major o.stacles would seom to be the social and political
structure peculiar to thin branch (butchere, large ranchee, emall private farwe,
et3.) which would have to be changed, prior to agro-industrial integration.

The major multinational companies and/or importers of agro-products in
the advanced world would like to identify forms of co-operation which would
overcome all theso obstacles. Such alternative forms would be smaller mixed
companies in neutral territories or standardized agreements en financial and
tochnical co-operation on the basis »f royrlties or other quantifiable systeme,

9. Intornational agencies and agro-industrial development

The activities of international and nationsl agencies and their
assistance in the fi21d of agro-industrial development should be reviewed and
discrepancies in approach, planning an? implementation identified in order to
formulate a concise policy and define actions which Ao not overlsp or lead to
duplioation.

Such papers could be presented by agencies with the greatest interest
(UNIDO) in close co-operation with other interssted national and internatiomal
organisations.







