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N.E. flernberg*

L'auteur fait bridvement 1'historique de 1'industrialisation du traitement de la
viande, commengant par les Etats-Unis d'Amérique et ses grandes usines de oconserves et
poursuivant par le développement des abattoirs ccopératifs dane les pays scandinaves
ainsi que 1'introduction de l'abattage i la chaine dans les abattoirs munioipaux

européens.,

L'auteur parle de la tendance actuelle & optimimer la taille des abattoirs
industriels, avec implantation dans les régions d'élevage d'installations de traitement
préliminaire des sous-produite, d'équarrissage et de oconservation, les produite éamt
ensuite expédiées vers les centres de traitement et de consommation. S'agissant dee
pays en voie de dévelcppement, 1'auteur fait valoir 1'énorme poteniiel d'un bétail qui

# Ingénieur—conseil de 1'industrie de la viands, Copenhague (Danemark).

1/ les vues et opinions exprimées dans le présent document sout celles de
1'auteur ot ne reflitent pas néoessairement oelles du Seorétariat de 1'UNDI, le
présent dooument est la treduotion d'un texte anglais qui n'a pas fait 1l'edjet & k.
wise au point rédactionnelle.
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est si mal sxpiulté, et recomuunle (e les experts ageont des dtudes par pays pour
exaniner la situation e ce qui concerne la production de bétail e: les noyens et métiode
d'abatiage, de traitement e’ e coumercialisation de la viande et de ses sous—produits,
les études devraient conmprendre -ler nrojectins relatives & la production de bétail et
a la consommaticon de viande, aingi que Jles recommandations concernant 'implantation et
la capacité de traitement des abat..irs résronaux, des nsines de iraitement de la viande
et des déhouchds L créer. “es experts devrarent aussi donner des avis sur 1'implantation 4
et le~ l.stallations convenant le mieux. L'auteur inclut danu les annezes de son étude |
des slare d'inplantation trpes pour Jev urines de traitement de la viande aiisi qu'tun
extrait d'une “tude Taite sur w pars oo voie la développement. Il cite aussi deux

¢tudes de cas extrl@nes,

nfan, l'auteuwr (value l'évolution future dans diverses régions du monde sn se ,
foadant sur des données statistiques concernant la production de viande qui figurent dans §
les projections de la production agricole faites par la FAO pour 1070-1980. 11 oonclut |
cette évaluation par des prévisions dec nossibilitia de créer des industries de traitemen
de la viande dans les pays rangés dars les trois classes économiques e* des investissen

nécessaires dans ce domaive.
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1NTAODUCT ION

Meat processing comprises not only the primary operation nf slaughtering,
but all operations necessary far preparing the meats and processing the
slaughterhouse by=product s, edible as well as inedible, ready for sale on

the various markets,

Meat processing comprises in this context all rew materials originating from
the slafhtering of domestic animals as cattle, swine, sheep and goats,
poultry and rabbits. Trhe industrialization of these processes has primarily
pneen developed in the industrialized parts of the western world over the
last certury. Considering the worlit market as a whwle, one must, hawever,
admit that the preparation and processing of meets and slaughterhouse Dy=
products still to-day mcst places must be characterized as & handisiraft

serving & retail trade.

The scope for an industrialization in this trade is, therefore, enormous,
bt the realization requires a foregoing develcpment of social and economic
standards as well as a break-down of many traditions, of which the religious

tradgitions are the most difficult to bypass.

I, MEAT INQUSTRIES IN DEVELOPED COUNTRIES

The first revolutionary principle of industrialization started in the meat
trade with the introduction of line-slaughtering in American meat-packing
houses in Chicago ebout 150 years ago. Here the carceases were elevated to
suspension from ¢n overhead rail along which they were conveyed from operation
to opsration, passing a team of stationarily positioned operators. It is told
thet this principls of industrial operation was later copied by Henry Ford,
wher hs ceveloped towe automobile industry. It is e fact that this principle
in the meantime became basic in most other industries. The meat industry has
in other words besn pionesring in this respsct.

Trw originel typs of Amarican meat-packing iouses developed gradually into
very large Wn. loceted in cormume centrea, being the larger cities,

like (hicago.




T animals were browgrt to these centres from distant producer areas, to

teg il withs on tre boot, later by railways and lorries. The animals were
luwmtered 1n the Jodotrial lines, The dressed carcases were shipped

soie, In balues, G oAn gearters, or they were in some cases broken down
Lt sortal le wholesals freshemeat cuts, all for distribation by means of

refrigerated trock. or retrigerated railway wagons to cantrel markets or
other distritation centres in consum~r areas. Local butchers were the
buvers and toox care of the cutting up, the trimming and drwn=breaking of

the carcaeses asw well » the portioning for the retail trade.

The large slawghtering capacity in these centralized plants raised naturally
the prabiler of developine efficient and economical wtilization of large
auantities of by=products, such as meat trimmings, bones, fats, red and
wh.te offal, gland:, hide: ard pelts, ulood, hair, horns and hoaves,
confiscates, etc, The American packing houses bgcame, therefore, also the
first to industrialize the processing of the large guantities of such raw
materials into all sorts o' edible products, like canned meats, sausayes,
“ats, tripes, casings, pharmaceutical products, and of the inedible products
such as blood, bone~ and meatmeal for animal fodder, technical fats for soap

works, hides and skins for tanneries, etc.

The largest of the American meat-packing houses disposed of 30 great quantities

of raw materials from by-products that they found Justification for establishe
ing their owr separate departments for manufacturing the final products, such

as margarine, glycerine, gelatine, leather, medicine, etc,

The pattern of large scale meat-packing houses is, however, rio longer pursued
in modern development of meat processing industries. It is to-day considered
more economical and practical to place the slaughterhouses in or close to the
livestock producing areas in order to save increesing expenses in transporting
livestock and to avoid the detrimental effecta on the r:.-.ality due to strenuous
transport prior to slaughtering., This considsretion is naturally leadin to
certain limitations in the capecity of slaughterhouses, which not always vill
have sufficient quantity of by-products to Justify the operation of individus)
departments for processing of final products,

The advanced application of refrigeration is to-day meking it more sconomicel
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t o transfer the producte vather than the livestock from prodocers area to the

COnsUmarsy drea,

The decentralized sleughterhouses located in livestock jwoducing areas, are
consequent 1y concentrating thelr operation on prodoucing so=called primot

cuts of meat perked in pla .t le films and wept in cardboard boxes ander constant
refrigeration during the transport and <torage on the way to distribution
centregs in consumer areas. Many by-products are in a similar way pre-
conditioned and packed at the slaughterhouses for shipment to the various
industries Tor final processing in the most economical size and type of

plants, These industries can then be located where it is considered rost

practical and economical.

Such pattern in the modern development of meat processing industries is to
be found to-day not only in U.S5.A. but also in Europe and in other industria-
1ized areas of the world. The system of farmers' co-operatives developed

in the Scandinavien countries, has especially been suitable for an industrial
development along these lines., It must, however, be admitted that the
Scandinavian co-cperatives to begin with decentralized the slaughtering to
such a degree that the c pacity of the individual slaughterhouses at to-day's
stendard is no longer economical. The farmers' co-operatives in the
Scandinavian countries are, therefore, to-day in the process of merging
saveral small co-opsratives into larger units, establishing from their point
of view lurger, specialized slaughtering units, from which raw materials are
supplied to central units for meat parking, canning and sausages manufacture,
hide and pelt pregeration, cesing greding and packing, edible fat rendering,
inedible by-product rendering, stc.

The approsch to this pattern of development has been somewhat different in

other Eutropean countries., In U.K., Germany amu France, most of the slaughter-
ing has been carrisd out by reteil butochers in largs municipal sbattoirs

during centurigs, and in many cities, especially whare these municipal abattoir.
wers destroyed during the iast wer, they have been re-esvablished. Tha modern
system of processirg, distribution and marieting mest products has, however,
within the lest decade redically interfupted the treditionel system of oparation
in puslic sbattoire by individvel retail butchers. The operation of slaughter-
ing is towdey witely trermfurred ¥o large mst wholesale comperiss, who have .




reanested tne pubilic abatiodrs to bhe rmodernized with industrial slawghtering

Soand adegoate refrigeration, enabling them to compete with the privete

Tire

o co=cperat Lue meat corpacie, who tave already established industrial type
b bavaptertons €0 b ka5 odreas,

Avperdtia L ois Allomtratong a modern pubiic abattolr with indostyial L vghtere

piwg Tines and pre-chilliing tannels, Many of the runicipal abattolrs in the

Parver cities of Lorope huvave ww veen forced o modernize thelr plants io

trr o oady, 10 order to osati oy the requirements of the wholeselo Sosralors,
L olusior, it e exoected that the development uf meat processimg

ot oorries In the devel st countries will follow the above-mentioned patiern:
New slavgbterhouses of o imur capacities will primarily be established in
livestock producing areas cupplying fresn meat products to distribotion

certres in corsurer arvu., ana pre=conditioned raw materials from meat cutting
and by-products will be tiarsferred to cercrally located speciallized industries,

stieve they might e sitoated wost economirally,

Iri this context, it 1s irportant to mention that the planning of new meat
processing industrico . ~ore ami rore has to rescect the increasing demands

of oubllic healtr recolations, emvironmental and social requirements of modern
societies, as well as thre vital economical considerations in sonnection with
establishment of the piant and the cost of production for all markets to be

served.

It is obvious that the grea* variation in requirsments and local conditicns
under which a meat processing industry has to be established, leads to
essential differences in plant layouts and methods of operation. It is by
nc means possible to design a standard pattern for this kind of industry,
that will fit everywhere. Each project has ta be designed irdividually to
serve the particular combination of requirements, characteristic for the
type of project, and the special 1ncal conditions to be respected in resign
and oreration. It is e.g. not feasible to expect success from a typical
mechanized American type of meat packing plant erectad in a country, having

different categories of animals to he slaughtered, different producta to be
manufac®ured and marketed, different labour situation, different economical
and social standards, and different traditions to bs recpected,




The same appllies to the o3taklishment of Scandinavian type of co-cperative
Gaughterhouses In countrie where nelther the producer oor the Cconcumer are
sducaten far operating co—operative rganisations to mutoval beneft nf oall

Mgl

several costly fallures have unfortunatzaly been experiecced in attempts to
transfer successful pattern of meet plants from highly iroustrialized courtries
tn less developes countries. The mistakes are either due to the planrers!

lack of careful pre-studies of the local conditions and recuirements, or due

o lack of educated or trained people tc unerate, maintain end manage the new

type of plant once it is established.

The worst that can happert - and unfortunately has rapperned - is to establish
a certain type of moderr mechanized plant and then try to cperate such plant
by traditional, old-fashioned methods., Pattern of plart design and organisza-
tion of plact vperation have to fit like hand and glove. It is, therefore,
necessary either to design a new plant for a certain system of operation, or
to adjust the organi5§€§5§9§£a§égﬁacdern type of plant established,

11,
MEAT INOUSTRIES IN DEVELOPING COUNTRIES

In spite of the fact that the developing countries dispose of the greatest
sources of livestock For meat production, meat processing industries have

so far scarcaly been developed in these countriaes. Only few industrial types

of slaughterhouses ana meat processing factories have primarily been sstablished
for serving export purposes. The bulk of the meet and by-products is stlll
produced end distributed locelly in the same primitive manner by retail butchers

as it has been customary for cent.uries,

The few industrial types of slaughtertouses in the devasloping countries have
mostly besn establtished by foreign wholesals meat companies, interested in
obtairdrg inexpensive rew materislo es a basis for selling certein processed
reat products to those developed industrialized countries requiring impertation
to cover their home consumption,

This trede hes #0 far not been sble to sipend, mainly ribe to the fact that the




b lic health authorities in the importirg countries era extremely reluctant
towarde imeortation of meat products from areas of the world where the health
cordition of the arimale is doubtful, and the veterinarian inspection une
reliable. Rectrictions in this connection are so far limiting the development
nf an export=irport trade tetween the livestock producing develouping countries

anc the indoutrialized countries interested in meat import.

Trere iv no donbt that a great need for improvemonts and better utilizetion
rhe liceotoes production exists in many developing countries, first of all
Coweriong the increasing demand for protein within these ccuntries, but

diso fur covering deficits in many industrialized countrias,

Tre off-take rates in livestock for slaughter are generally very low in the
developing countries, largely because of the old=fashioned mentality of the
farmers, whu count their wealth in the number of cattle and sheep which they
own, irrespective of the quality of these animals. If they sell out for
slaughter, they feel they are reducing their private wealth, This is the

main reason why so many nld aged animals are brought to slaughter in these
countries. The religious traditions, especially the prohibition against
slavghter ing fermale animals e.g. in Indla, are of course serious obstacles

to bypass if the meat production should be increased as basis for an industrial

develooment.,

Nevertheless, it is a fact that many of the developing countries have the
greatest pntential of livestuck for mseat production, and that they could
increase their possibilities enormously through proparly organized livestock
production in connection with the development of an adequetely efficient meat
processing industry urider reliatble veterinarian supervision.

The development of such an industry should of course take advantage of the
experience galned hy the meat processing industries in the developsd parts
of the world, but it should have to adjust itself to the special conditions
and requirements prevailing in the countries where such industries should be
established,

A new meat industry in developing countrias should, therefore, be based on
careful surveys and studies on a country-wide basis. Such surveys smd studies




should be carried out Ly a team of experts on behalf of the govermment

interested in a development of this kind in thelr country. These experts
should first of all survey the existing situation regarding production and
marketing of livestock and regarding existing facilities for and methods
of slaughtering, processing and marketing meat snd by-products.

The report should include projections for the future livestock production,
and conclude in recommendations for future improvements, The report should
also include projections fur future meat consumption and recommend locations
angd capacities of regional slawghterhouses, meat processing facturies and
markets “o be maintained or established, and it uhovl2 advise on the most

suitable type of larouts and plants to be introduced.

Appendix 11 is showing a typical layout of a slaughterhouse in a developing
country, where pig slaughtering for religious reasons has to be kept separated
from slaughtering of cattle and shzep.

The main purpoce of the report is to serve as a gulde for the development
with a view eventually to obtain the most efficie~t complex of livestock
production and meat industries covering the ccuntry. The realization of
projects which do not fit into the national scheme, e.g. because of wrong
chcice of location, capacity or layout in relation to the supply of livestock
on one side and to the marketing of products on the other side, has in more
than one instance been detrimental to the success of the national development.

Furthermore the report should incl.ade recommendations regerding operation and
manegement, und in this context suggest suitable education and training
programs for personnel of all categories raquired. No instrument is of much
value if one doss not have the qualified people to play it,

Numsrous country-wide studies of this kind heve been carried out on behalf of

F.A.0O., Danida, and other aid argsnisations, e.g. in Greece, Mslaysia, Singapore,

8ri Lanka, India, Jordan, Cyprus, Zambis, Lesotho, Peru, Nigeria, Columbias,
M‘lﬂ mli : R

An extract of & recent report cf this neture to the Govervment of &ri Larka
1sgimnmmlainwém.




111, EVALLATION OF FUT BE DEVELOPMENTS

In order to evaluate the possibilities for future developments of meat
processing industries in various countries, the author refers to statistical
information concerning meat production, given in F.A,0. Agricultural

Commadity Projections 1970-1960, issued in Rome in 1971.

A, STATISTICAL INFORMATION

One hundred and thirtytwo countries of the world have here been grouped in

three economic classes:

Economic Class I (the so-called developed couniries)

including North America, Western Europe, Oceania and a few cther countries

such as Japan, Israel, and South Africa.

Economic Class II (the so-called developing countries)

including North Western Africa, Western Africa, Central Africa, Eastern
Africa, Central America, Caribean Islands, South America, Near East in Africa,
Near East in Asia, Scuth Asia and East-Southeast Asia.

Economic Class 111 (the ---alled soclalistic or centrally planned comtriac)

including U.8,5.R., Eaut. Europe, China, Mongolia, and Cuba,

The total human population, the production, and the demand of mesat in tons,
consumption in kg per capita in 1970, with projections for 1989 in the three
different groups, can be seen in Appendix IV,

This statistical information is giving the uverege meat production and
consumption within each of the three groups of countries. From the summarios
for tha individual countries one can ses, naturally, grest variations from
country to country. Some countries have a great surplus for export to other
countries within the same group. The per capita concumption per year varied
e.g. in Class I countries in 1970, from 13.8 kg in Jepan, 27.1 kg in Fortugal,
48.8 kg in Dermark, 114.6 kg in U.8.A. to 136.3 kg in Austrelias,
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Even Jreater variations are to be found within the Class I1 countries. Here
the meat consumption in 1970 per capita per year in South Asia (India) is as
low as 1.7 kg, and in Uruguay as high as 1)0.4 kg. The variations in Class III
countries, were, apart from China and Mongclia, remarkably small, U.5.5.R. had
4.4 kg per capita per year, while the 6 Eastern Europesan countries varied

from 42,4 in Rurania to 69.9 kg in the German Democratic Republic,

We may regard an annual meat consumption figure per capita of 40 kg to be a
satisfactory minimum meat content of a sound diet today, providing of course
that meat has not been substituted by other sound protein foods such as fish
and certain vegetables., This happens to be the case in Japan, where they seem
to survive in relatively gond condition, in spite of the low annual mea*
consumption of 13.8 kg per capito, This statistical information is now used
to evaluats the possibilitiss for slaughterhouse planning ard construction in
the years to come.

B, THE SITUATION IN ECONOMIC CLASS I COUNTRIES

The situation in the economic Class I countries is that the majority of the appr.,
50 million tons of meat produced in these arsas is produced in industrially or
publically operated slaughterhouses under relatively efficient meat incpection.
Tha standard of the individual plants varies from the most advancad type of meat
industries to rather inefficient and unhygienic old abattoirs of capacities rang-
ing from 1000 to sbout 75,000 tons of meat per year,

If we assume that the averege size plant would be for 10,000 tons per ysar
(corresponding to 150,000 pigs or 40,000 heeds of cattle) and that sach plant

would heve an sverege working 1ife of 25 years, theh we would have to plan and
construct 200 rnew plants or completsly renew 200 existing plants every year, just
to maintain our present capacity and standard. The expected increase in production
of about 13,000,000 tons during the 70's or 1,300,000 tons per year requires in
addition the planning and comstruction of & Purther 130 new slaughterhouses or
equivalent extsntions to axisting plants. Altogather, we would every ysar have

to plan and construct 330 new slaughterhouses with an averege annual capacity

of 10,000 turs of meat.
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Assuming that the construction of a slaughterhouse for & 10,000 tons per year
capacity would cost 2 million US$, we are faced with a total investment per

year in the Class [ countries of 660 million USS.

We are of (ourse here generalizing just in order to get a rough picture of the
magnitde of investment required in this field, and in this particular areas.
It ras to te emphasized, that this investment does not include meat processing
plants, but only ordinary slaughtering plants with the traditional departments
o byeproduct wtilization and dispetch of fresh meat. Neither does this
iovestment include site costs and working capital. The characteristics of the
development in Class 1 countries are that slaughtering is graduslly being
concentrated to industrial type of plants with optimum capacities. This is a
logical result of the investments being nade in mechanization, and other labour
saving measures, as well as the improvements in livestock transport, and
distribution of products with prolonged keeping quality by the introduction of
the cold chain,

The optimum capacity of a slaughterhouse depends naturally upon many factnrs,
which vary from place to place, such as the location of livestock production

in relation to the consumer areas,

C. THE SITWATION IN THE CLASS 11 COUNTRIES

The situation in tte Class IT countries is that relatively small quantitiss of
the eppr. 20 million tons of meat produced in these aress are passing through
industrial type of slaughterhouses or public abattoirs having reliable meat
inspection facilities. The few industriel type of sloughterhouses have as
mentioned before been established to serve export purposes, and are finenced
by meat companies who are interested in cbtaining inexpensive raw materisls as
a basis for selling processed meat products to the Class I countries,

Thare are only a few public abattoirs and meat industries which are compereble
ta Class I country plants regarding comstruction, squipment and method of
operation. These plants are to be found in soms of the larger cities, ard
efficiency of meat inspection is doubtful,
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The bulk of the meat producsd in Class II countries with exception of a few
places or a few specific plants, 1s not at all acceptable for human consumption
according to the standards of Class I countries. Most of the meat exparted
from these areas 1s, therefore, either produced in special plants licensed by
the veterinarian authorities of the importing countries, or produced as fully
sterilized canned meat (corned beef) under special inspection,

The fact that consumption of meat in these countries is not causing greater
problems is partly due to the consumer buying warm meat, tripe and other offals
and thoroughly fry or cook the product within 24 hours from slaughtering.

This naturally requires that the livestock is brought to the place of consumption,
and in many big cities this results in livestock transport of up tc 1000 kn

which ceuses great practicel difficulties and resultant losses on the hoof.

By far the majority of slaughtering is carried out in very primitive public
slaughterhouses, in villages, on open slaughtering slabs of concrete or clay,
or behind the small retail butcher shops on banana leeves., The use of
refrigeration under these circumstances, and the climatic conditions in sub—
treopical and tropical countries, is practically impossible, as the cold chain
is missing, and chilled meat spoils quicksr than warm meat in a warm atmosphere,

The only methods of conservation under such conditions are salting and/or
sundrying, which are practised in many of these arsas.

Jne will fully appreciste the in.‘ff’ic:iemy and tremendous lossas with which
the meat treds haa to operete in these countries. It is no worder, that the
aversge annual per capite meet consumption only reechee 10 to il kg, compared
to 80 kg in the Class I countrios,

Statistical informetion predicts that the Class I countriss will have e shnrtage

of 2,344,00C tons of meat in 196D, and the Class III countries will at the same
time be short of 651,000 tons, Is it at all feasible to expect the Class II
countries to let the othars have any meat, when they are so far behind in production
themesslves? and have they the potentiality in the way of pmﬂuoim the necessary
livestoek?

Many developing countriss hve reelly enciseus herds of livestock, The world
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population of beef and veal was in 1970 (F.A.U. statistics) 1,225 million head,
of which 729 millions were in the Class II countries and only 266 millions in
Class 1 rountries. India alone had 230 millions, whilst Pakistan had S0 millions,
Argentine 52 millions, Arazil 92 millions, Ethiopia 23 millions, Mexico 25
millices, jost to mention some of the countries in this group with grest live-
stock potential. In comparison the U.S.A. had 112 millions and Western Eurocpe

altogether ¥4 millions,

Out of tre world population in 1970 of 1,485 million mutton and lemb, 718 millions
were to be found in the Class II countries, of which 181 millions were in Africa,
180 millions in South America, and 357 millions in Asia. No exact statistics

on the pig ponulation are available, but such figures are hardly of interest in
this context as plg production in Class I countries is known to be as low as

10% of the world production, mainly due to the fact that ply meat is excluded

in Mohammedan ccuntries.

Now — why is the production of meat in form of beef, mutton and lamb so low in
Class 11 countries, when these countries have more than half of the livestock
population of the world? It is because of the very low off-take rate, and alsc
to some extent because of the lower carcase weight. In 1970, the yearly off=take
rate of beef and veal in Class 1I countries was only 8.0%, egeinst 36.%% in

Class I countries, and 18% in the world as a whole. The average carcase waight
was 107 kg in Class I1 countries, against 209 kg in Class I countries.

There are other reasons,some less valid than others, for these tremendous
differences, but if the off-~take rate and carcase weight in ths Class II
countries could be raised up to the world averege, it would result in more than
doubling the pressnt meat production,

It is, therefore, a fact that the Class II countries have an snormous potential

of livestock for meat production,

To illustrate the problems which we ars up against in thia connection, the
author would 1like to relate to you the story of a slaughterhouse project in
Goa, India,

F.A.0. requested in 1966 the author to organize and carry out a feasibility
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study of a slaughterhouse for utilization of the old useless cattle, which
create such a problem to the Indian farmers. Of the Indiaen cattle population
of 230 millien head, at least one third - 1,e. 80 millions - is too old to
serve any productive purpose. The Indians mostly for religious reasors in
14 of the 17 states are not supposed to slaughter these cattle. Few farmers
are interested in feeding them, when they more or less are useless, and they
let them stray to find their own rood, even into cultivated fields cr green-
grocer shops in towns., It is considered b ortodox Hindus inhuman to chase
them away.,

Goa, the former Portuguese colony, has an isolated location and a meinly
catholic population, therefore no aversiocn to slaughter. This area was chosen
by the Indian government for the erection of a test plant. One comnan:
Chicago had expressed an interest in buying the whole production of corned
beef or cooked frozen besf from such a plant, and four of their experts (a
livestock buysr, a production manager, a marketing expert and an economist)

joined our own team of two planning engineers and one veterinary in the field
study.

We visited villages and provincial towns in the neighbouring states, and found
it easy to secure cheap deliveries of useless bullocks and buffaloes through
local cattle dealers. Our veterinary investigated the health condition of the
10-14 ypars old animals and found that they were maagre, but surprisingly free
of decease, prubably due to the fact that only stronyg and healthy animals reach
such an age in these countries. ]

We plarned for a grazing ares in Goa, closs to the site selected for the plant,
so that animals arriving on the hoof, could be rested and reconstituted for a
period prior to slaughter. We test-slaughtarsd some of the animals in the
local pblic sbattoir, and found that the meat yleld per animal was low, but of
very suitable gquality for production of corned bwef. The meat from the buffalo

was generally found to be in good condition and could be used with advantage for
cooked frozen buffalo bheef.

The .Mmmﬁmwmmww, with M.xdmunq and
umm prior to cutting beef .
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i{ntended tor pasteurizatinn, freezing and packing for axport in refrigerated
containerc,  The whole project, incl. necessary working capital, was estimated

to regdre an investeoent of 4 million dollars. At the price levels valid in

1ae, *ae syearly net profit was calculated to be $ 800,000,

We were drearming about putting up a number of this kind of plants, so that we
could do away with the 80 million uselese cattle, which at an off~-take rate of
20 millicns per year would yield a net profit of 200 million § per year. The
director general of F,A,0. in Rome as well as the minister of agriculture in

the certral government in New Delhi, and many other top people in India were

very enthusiastic about the scheme. Unfortunately political intrigues started
regular riots against slaughtering of animals, and the central goverrnment was

forced to pustpone the project.

The author would alsc like to mention an experience from a F.A,0, survey (f tha
existing meat industry in Brazil, which was carried out two years ago. Here

the problers are of an entirely different nature.

The field team included one slaughterhouse technologist, one meat processing
technologist, onme hy-pmoduct technologist, one marketing expert, one local
agronomic*, and cne veterinarian. Some 50 different slaughterhouses and meat
fuctories were inspected, most of them located in consumer areas. The bulk of
the livestock comes from the distant facendas in the western and northern parts
of the country, some of which having up to 100,000 head of cattle in arsas as
big as Switzerland. The total livestock population of the country today is
supposed to be about 100 million head of cattle with a yearly off-take rate
of only 10 to 12 millions, and 55 million mutton and lamb with a yearly off-
take rate of 6 to 8 millions, and 65 million pigs with a ysarly off-tuke rete
of only 10 to 15 millions. These figures are very difficult to verify, mainly
because of the difficulties in registering homeslaughter, but it is beyond
doubt that the off-take rates are unreusonsbly low, leaving tremendous socops

for increased meat production in this country.

The present government has been in uninterrupted power for more than 10 years,
and the political stability has resulted in launching of very daring and advanoed
plans for developments in the agricultural sector as a whole, but in particular
in the meat industry. |
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Ine mgat inspectior department of the federal ministry of agriculture in
firazilia has now officially taken over the complete responsibility of livestock
arnd meat inspecttion in the whole country, overruling all former regulations in
the individual states. This departmant has issued very deteilert instroactions
for location, planning, construction and operat.on of all new slaughterhouses
in Brazil, and they are granting a very limited period of dispensation to all
existing slaughtering Yacilities, to comply with the new requlations. They are
at the same time launching extensive programs for eradicat!.n of contageous

livestock decease.

As they are short of vaeterinoriens and other competent personel to enforce such

& program on a country-wide basis, they have started the program in the state

of Rio Grande do Sul to begin with, and they have already declared this area

to be a zone free of contageous decease, About 500 slaughtering facilities in
Aio Grande do Sul = which 1is one of the most developed egricultural areas in
Brazil = have had to close down as they could not fulfil the new requirements

in time. The remaining slaughterhouses, which have baen modernized in compliance
with the new regulations, have taken over the slaughtering from the many plants
being closed. This is naturally resulting in a rationalization of the whole

meat industry in the area.

The federal meat inspection authorities in a near future plan to start the same
procedure in the neighbouring states of Santa Catharina, Parana, and Sao Paulo,
and so forth, until the whole country is under full control. In the meantime,
they naturelly have to establish strict control of the movement of livestock
and meat products between the individua! states. They also have to encourage
the education of veterinarians and lay inspectors in crder to have sufficient
staff to enforce this ambitious scheme.

The new regulations, which are detailed with planes and instructions, cater for
an efficient meat inspection, fully up to the U.8, and E.E.C, standards, and
in some respects sven more edvanced,

One th:lgv is theory, another prectics, and the big questica is of course, to
which extant snd hov soon Grexil »ill be eble to resch their goal. At pgressnt
a maximun one Pourth of slaughterdry is cerriee out in compliance with the new
federsl iowpantion regulstions; s only -orey tdrd of the federal inspected




plants nave 1.cences te export, meaning they are accepted by the importing
countries' veterinarian authorities., Today a maximum of 5% of the meal

product Lo o Hraszil is exported.

In this light = there is a long way to go before Brazil can becume the important
cupplier of rgat to the world market which the goverrment dreams of. Nevertheless,
the federal government is supposed to have obtained very considerable loans from
the world tank, putting them in a position to offer economic aid to sll new

slauarterhouse projects complying with the new regulations,

vany of the large old slaughterhouses, located in the consumer areas, are taking
advantage of this situation and are planning to establish new modern slaughter-
raunens in the producing areas, and they then either convert their old plants

ir the cities intu processing factories for home consumption, or close them down,

The government is aware that the average annual meat consumption of about 30 kg
rer capita is on tre low side, and that the demand is further increased by the
higk humar population growth rate of 3% per year in Brazil. They are, there-
fore, forcing the development of the vest Amazonian region by fantastic schemes
for agricultural development, including livestock production,with the estaplish-

mernt of several large moderrn slaughterhouses,

Providing the present political stability can be maintained during the next 10

years, it is likely that the govermnment might well succesd in developing Brazil

into one of the worlds largest producers of meat., They will probably more and

more replace their home consumption of beef by mutton and pork, so that thay

can concentrate their export on beef, for which there is the best future on the
world market.

The author has tried to illustrate two situations - in India and in Brazil -

end would say that the conditions in all other developing countries fall more

or less between these two extremes. There are vast undeveloped areas not only
in South Amezrica and Asia, but elso in Africe, offering great opportunities

for incressed meat production. Only a few of these countries today, without
help from the developed countries, are capable of establishing e production of
meat either to cover their own demand or for export. Primarily, it is a question
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slaughtering facilities which on one side are suited for the local demana and

on the other sulted for export, provided local demand permits an export surplus.

The present situetion regerding slaughtering facilities in Class Ii countries

is that a maximum of 10% of the 18 to 20 million tons of meat produced in trese
countries are produced in industrial or public slaughterhouses of such a standard
that the authorities in the developed countries would accept import from these

arseas.

If all slaughtering ir these countries were to he carried out in accordance with
the stanuard required by the developed countries, it would be necessary to build
new slaughterhouses to handle at least 15 million tons of meat annually. It
would bhardly be possible to concentrate the slaughtering in tnese countries to
plants of an average annual capacity of 10,000 tons. An average capacity of
3,000 tons would be better to cover the vast areas and scattered population in
many of these countries, This does not of course exclude the establishment in
certain areas of a few slaughterhouses with capacities up to 50,000 tonc of meat

per year or mare.

If we now assume that the average size plant would be for 3,000 tons per year,
then we would have to plan and construct 5,000 new slaughterhouses of 3,000
tons’ capacity, If we allow 10 years for the real:zation of such a program, it
would mean S00 new slaughterhouses of this size every year. Considering the
projected increase in production per year of about 2 million tons, we would need
to build & further 650 new slaughterhouses, in other words, altogether 1,150 new
elaughterhousss with an average c;apucity of 3,000 tons per year, requiring an
investment of sbout 700 million UBS per year.

The situation in the Class III countries is rot quite cleer to us. All we k.ow

is, that the centrally planned countriss apparently have besn mors or less sslf-
sufficient with regard to meat production, as there hawbsen relatively smell
quantities of mest or mt mu whlmd with the other countries.

tf

Ammm“mu. mm
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Eoropean countries has, according to F,A,0, statistics, been in ‘ne with the
consunption per capita in Western Europe, With regerd to the plaining of
slawghterhouses, we know from experience over the last 10 years, that U,5.5.R.
has bowght 25 complete new slaughterhouses in Sweden and Denmark of the most
deve aped technical stardard. How many coplas they have produced since “hen,
we do not know, but they are actually talking about buying a lot more complete
slaughterhouses and meat processing plants in a near future from the western

countries,

Poland has also recently placed orders in Western Europe and in U.S5.A, for a
few very large meat packing plan‘s. Hungary, Czechos lovakia, and Rumania have,
as far as we know, built several new industrial type <laughterhcuses, copying
the West European and American technique, and in some dectails developed their
owni techniques, It is, therefore, reasonable to accept the same critaria for
evaluation of required planning and construction of new slaughterhouses in the

Class III countries as for the Class I countries.

Most of the appr. 30 million tons of meat produced per year in these countries
is probably produced in industrial type of slaughterhouses of a reasonable

technical standard, and urder an acceptable meat inspection, The avsrage size

plant can be set for a capacity of 10,000 tons per year, with a plant life of
25 years, This would require the planning and construction of 120 new slaughter-
houses per year, The projected increase in meat production per year is stated
to be ebout 1 million tons during the 70's.

This increese will, therefore, requirs 100 new slaughterhouses, bringing the

total number of new slaughterhouses to be built per year in the Class III
countries, up to 220, requiring an investment of about 400 million USE per yeer.

IV, CONCLUSION AND RECOMMENDATION

The author has in this peper tried to give an overall picture of the sxisting
development in various countries of the world, and has upon this background,
tried to predict the future need for planning and construction of new mest
processing industries, alternatively modernization of existing plants,




The conciusion, based on certain assumptions, is that the biggest scope for
future develepm@nt of meat processing industries is to be found in the devel o
ing countries., They hsve & tremendous need and potentiality far an increassd
meat production, first of all to raise their own standard of living, Certair

ot thase countries will ~1so be able to develop a surel 5 for a profitaole

expurt to the heavily populated industrial countries, who are today facing a

derand exceeding their owr production, especially with regard to beef products,

Whether it 1s possible to speed up the development as desired, largely depenris
upan the political stability in the world, and the willingness of the rich
courtries to help the poor. So far, meat is an important product for the dJdiet
of most people, and the demand is definitely increasing with the increase in
standard of living, in spite of the fact that meat can be substituted by rmuch

rcheaper sources of protein,

Development of new meat processing industries should always be based on natioral

plans for such development, elaborated by impartial experts. These plans should

be besed on careful studies of the livestock situation and the meat {by=-products)

marketing possibilities. They should advise on the most appropriate locations,
canacities and type of layouts for the indivicual plants, with a view to
eventually obtain a country-wide industry with an overall balanced capacity for
serving the interests of the natior efficiently and economically, thus avoiding
the wasteful esteblishment of plants which are not suitable for :he local
requirements,
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APPENDIX 11T

EXTRACT OF REPORT TO THE GOVERNMENT OF SRI LANKA:

" anibility Stody of Establishment of Abattoirs in Sri Larka" = Jure, 1973

PHE SENT SET=UP

Livestock Production

The livestock production areas of Sri Lanka can be divided into 3 distinct

sones. The northern part of the island, called the dry zone, is the major

sonree of livestock supply, being a surplus area from whick livectock for slaughter
i delivered to other areas., The south—eastern part of the country is self-

ouf Ficiert 1n livestock supply for slaughter purposes, satisfying the region's

wre demands. Twe south-western part, containing the cities of Colombe and Kandy,
i the most heavily nopulated area of the country., This area is rot self-
sufficient and is supplied with livestock from the other areas, particularly

from the dry zone,

The increase of population in Sri Lanka and the change in diet halits, requiring
more beef meat, have during the last years not been met by an equivalent increase
of livestock production, It is, therefore, reasonable to assume that the national

livestock herd has probably been depleted.

fpart from the decline in the netional herd from a meat point of view, this has
also creatad a critical situation for the farmere, as cattle - particularly
buffaloes - sre extensively used for ploughing and transport purposes, etc.
Because of the nature of the farming land, where the fields are arranged on
terraces, buffaloes are the only possible means for agricultural work, Lack of
buffaloes for this purpose means that the ploughing work has to be carried out

manually.

An estimate of the total livestock population of Sri Lanka is shown in the table
below together with the average liveweight of each category (source: Five Year
Plan):

Mmber x 16°  Livewsight per Unit in Lbe

1. water buffalose %0 600 - 700
2. Sinhale cattle } 300 - 350
3. Indian cattle, bulls 700 - 9S00
4, - - oows 1850 600 - 700
5. Indisn 8inhels bulls) : 450

6. Crossbred cows a00

7. Eurcpsan bresds 900 -~ 1000
8. Goata and sheep ‘ a0s Q- 70

9., Pigs 124 u 150
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Of the livestock, Items 2, 3, 4, 5, t 67, it 1s astimated that appr. B0k are of
Sintala (oomestic) breeds, and 2% of exotic breeds, Appencix 1 shows the cattle

and buftals population of Sri Lanka divided in the zones. Appendix ¢ indicates
the twman population of Sl tarka, From these tables it will be seen that live=-
stuck has tu De moved fron the Lrseding areas {in the nortk tn the mast nopolated

areas arourd the cities of Colombo and Kandy in the southern part of the country.

The presert livestock production of Sri Lanka is estimated by the Livestock

Devel oprent Board, as follows: Avemgex) M mum
Per Annum Per Day Per Day
Meat cattle 320,000 1060 120C
Buffaloes 60,000 200 K ¢}
Sheep and goats 160, 000 530 700
Figs 88,000 290 400

x) 300 slaughter—days per year.

As there are no seasonal peaks the delivery of livestock to abattoirs is almost

constant through the year.

Livestock Marketing and Transportation

Present regulations are designed to hinder theft of cattle and to ensure that
only healthy animals lawfully acquired are being slaughtered. Branding of cattle,
certificates of ownership, etc., are control measures which were introduced under

the Animals Act of 1958,

Branding on a regular basis is not carried out and the majority of the cattle
pupulation is unbranded. Consequently, transfer of cattle from the farmer to
the abattoir is difficult, irwolving expensive procedures. Payment to the cattls
breeder for livestock is very low and unable to stimulate production.

The present deficit of cattle available for slaughter lsads to a great number

being delivered illegally to the abattoirs. Thers are currently 137 registared
abattoirs in Sri Lanka, and most of thess abattoirs are very small. There is a
much greater number of unregistered sbattoirs in operation, snd effective control
of actual slaughtaering is virtually impossible,
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All registered abattoirs are operated by local authorities, and licensed butchers
are entitled to slaughter thneir livestock using their own employees. Wholesale
butchers have agents purcnasing livestock directly from the farmers, (ivestock

is transported by rail and road, and the rail and road network is of comparatively
good guality throughout the whole Sri Lanka, and the livestock transportation is
carried out reasonably efficiently.

Present Abattoirs

Existing ahattouirs have been constructed by, and are owned by the local
autnorities, The abattoirs in Colombo and Kandy are supervised by veterinary
surgeons., Other registered abattoirs are supervised by Public Health Inspectors,
Unregistered abattoirs are not supervised in any way.

Colombo Abattoir operates 6 days per week. As butchers working in the abattoirs
usually are Muslims, the slaughtering cperations fullow ritual procedurss, involv—
ing that the slaughterings start at sunrise, and the normel working hours of the
abattoirs are from 05.00 to about 09.00-10,0C o'clock, depending on the number of
animals to be slaughtered. Livestock arriving at the abattoir is held in covered
lairages holding about one day's slaughter, where ante—mortem inspection is
carried out.

There are separate buildings for slaughtering of cattle, sheep/goats and pigs.
The cettle alaughter building has a concreted fluor and concrete walls to a
haight of app. 2 metres, Apert from a simple roof, the building is ctherwise
open, so that birds, insects, rudents, etc. have full access to the slaughter
arsa, Thare are no partition walls bstwesn the variocus sections of the abattoir
building, which in principle has an area for slaughtering, another ares for
inspection and a third area for rendering of inedible products.

Live cattle are led directly into ths slaughterhall, where they are placed on
the floor, By msans of a rope the legs are tied sc that they cannot move. The

cattls are positiorsd eo that they face the direction of Mecca, and the throat
is cut. The blaod rune antc the fivor and is collected in a pit and then pumped
to a blood rendering cooksr, Much bloud is wastsd as it is washed away in the
floor m All m ard dreesing opsrations, incl. de-hiding, take

‘ ile labour end the lack of proper tools,
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Tre carcace is then hoisted to ar overhead slide rail and pushed to the inspection

and weighing section of the abattoir., Heads are removed from the carcase and

tnllow the carcase to the retail butcher. The tead is net further treated in

tne abatteir, and the tongue is not removed. Thoracic organs are also dispatched
together with the carcase, and they are packed together with rasings in the
emptied paunchk, Abdominal intestines are emptied in the abattoir, but no further
clearing or processing takes place. Forelegs and feet are not treated at the
abattoir, but horns and hooves are collected, Only blood, some low grade hooves
and bones are returned to the abattoirs from retail butchers for processing into

feed and fertilizer stuffs,

Carcases of live.tock which have been rejected because of disease or other reason
are also rendered, All other by—products arising from slaughtsr are used for
human cunsumption, The abattoir is equipped with water pump and outlets for
clearing-down purposes, Rendering of inedible materials is carried out in
rendering cooker heated by a steam boiler. The rendering plant also includes

a centrifuge for treatment of cracklings from the cooking process and a mill.

Under these conditions it is no exaggeration to state that slaughtering takes
place in ar extremely insanitary and unhygienic way, which reduces the yield
and also the keeping quality of the meat and increases the risk of product
contamination, No facilities for chilling or freezing of meat products are
available at the abattoirs.

Pigs are being slaughtered in a separate building under similar conditions.
No scalding tank is installed so that the pigs have to be sprayed with water
during the scraping process, which is carried out manually., Sheep and goats

are slaughtered in a third building, in principle roughly the same seteup as

mentioned above for cattle.

The abattoir in Kandy is of a very simple construction, actually only consiste
ing of a concreted floor covered by & roof without any extermal walls., The
same concept of construction of sbattoirs har been used for sll other sbattoire

in the country.

fPeor quality of meat products and yields of by-products are the direct results
of inefficient slaughtering operations, Thds is particularly apparent in the
high percentage of damaged or totally lost hides and pelte resulting in e grest
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loss, not only for the abattoir trade, but also for tanners, and finally loss of

potential foreign currency sarnings.

The Ceylnn Leather Industry Corporation has found that out of the Funbbily oube
put of 25,000 hides only 5-6,000 +ides are suitable for chrome tanning.

Hwever, out of these 9~6,000 hides only 2-3,000 could be manufactured into
finished leather of export guality. Appr. 9% of all hides are damaged by cuts
during tlaying. The extent of damage varies from the loss of a small percentage
in some areas to rendering the whole hide uselass for leather manufacturing
purposes. Other usual demages seen on hides ars caused by brarding in a waste-
ful manner, thick marks, barbed wire damage, bad curing, etc.

The difference in value of low grade damaged hides and damage~-free hides based
on leather prices, is appr. 2 Rs per sq.ft. If all hides (25,00C units per
month) and not only the current 29% were available for manufacture of "upper"
leather, this would add appr. 300,000 sq.ft. to the export quality production,
This increase in the monthly production value would amount to appr. 600,000 Rs,
The economic importance of improving the quality of hides and pelts recovered
is evident, and construction of new abattoirs must take this into consideration.

Another by-product, which is at present to a certain extent wasted, is casings.
Casings are sold by the reteil butchers direct for consumption, or some butchers
Clean the casings tivemselves and fill with mincer neat. However, much is lost

on the way, and no casings are properly clesned. At the same time sausage
manufactursrs are actually importing casings, particularly sheep casing for their
production. Although it is estimated that local production of casings would not
satisfy the national demand for these products, even if all available casings
were treated properly and utilized, it would certainly irnvolve a higher degree

of self-sufficiency for the country, and therefore savings in valuable foreign
currencies,

Wholesale bitchers deliver quartared cattls, cheep and goat carcases to the
mulm-t%ﬁdkn&u%ﬂm:. No lorries are
squipped with refrigeretion. torries ars mostly operated and mainteined by
tmmm mmmwmwm1Mcm
mwi&mﬂtmmfwm '
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Only licensed persons, authorized for thg purpose, are all-wed to purchase meat
from the registered abattoirs and =ell tiis from market stalls approved for the
purpcne.  As no meat produced at the abattoirs is chilled or frozen, all meat

and other meat products such as psunches, hearts, livers, etc., are sold fresh

ard "warm" on the day of slaughter.

As the meat trade in larger municipalities is dominated by a limited number of
wholesale butchers - and in the smaller towns in the hands of a few retail
butchers - and as furthermore the price of livestock is not controlied in any
way by law, the butchers have a strong position, paying the farmers a very low
livestock price and increasing the profitability of their own businesses, Meat
prices are controlled by the government. There are two price rates. One rate
for meat on the bone and another raie for meat without bones. There is o
control at all of offal prices. The price of mutton is &bout double that of

beef meat, and is also controlied by the goverrment.,

PROJECTION OF FUTURE LIVESTOCK PRODUCTION AND MEAT CONSLMPTION

Considering the critical condition of supply to the rapidly growing pnpulation
of Sri Lanka with animal protein, the government has decided to increese the
national herd prodiction. A Livestock Development Board hes been anpointed for
the purpose of implementing detailed plans for this development. The stsps to
be taken by the Livestock Development Board would include:

Prevention of slaughtering of breeding livestock.

Purchasing livestock for slaughter from the farmer at a number

of new purchasing centres.

Paying on liveweight basis a price which would ba an incentive
for increasing production of livestock.

Implementing full control of the livestock herd and its trensport.

Establish close control of abattoir operations by concentrating
slaughtering to a limited number of abattoirs under full control.

Control of the sale of meat regarding both quality end price.

At present no national basis exists on which to bass a projection of future
livestock production development, es much depends on the success of the

R U e
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L ivestock Development Board% implementetion of their program. However, it is
expected that an incrsased production of meat would more likely arise from an
increase in the liveweight of slauvghter animals than from an increased number
of livestock delivered to th: abattoirs, An estimate of the arnual meat demand

is shown below (source: Five Year Plan):

Human Beef x )Per Mutton x )Per

Population Demand Caput Demapd Caput

x 103 x 16 1lbs 1bs x 10° 1bs 1bs
1970 12,400 62,3 5 15,33 1.23
1972 13,022 65,1 5 1€.01 1.23
197% 14,654 73.3 5 18.02 1.23

x) 6% of the populaticn of Sri Lanka are vepetarians.

RECOMMENDAT IONS FOR DEVELOPMENT

Genaral Concept

All existing abattoirs in Sri Lanka are inan unhygienic, urcanitary and in~
sfficient condition, causing great economic loss to the agricultural sector as
well as to abattolrs, tanneries, etc. In order to stop illicit slaughter of
breeding livestock and to bring slaughtering under adequate control, it is
recommended that a number of new abattoirs should be established.

The construction of the new abattoirs should be carried out to obtain the best
possible economical yield under the conditions given. The following major aspects
should be teken into consideration in detervdning the new ebattoir set-up:

1, Trensportation of livestock primerily from the dry-zone area, and also
from the ccconut triangle to the hesviest populated ereas in the Colombo-
Kandy region,

2. Distributior of meat products in a warm state to market places will prsvail
in foresspeble future, 30 that meat products must be distributed and
consumed on the day of alaughter,

3. It is of the utmost impartence for the sconomy of the country that the new
sbatteir sst-up includes for by-produtts From the slaughtering operations,
particularly hides, skins, casings, stc., to be recoverwd and treated as
‘efficiently as possibis,
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4. The increased tourism in Sri Lanka has resulted in an increased cemand for
tenderised good quality meats. Facilities for the praparation of these
product tvpes should be included in the new abattoirs best suited for the
purpese in order to save valuable foreign currency for these products, which

would utherwise have tu be imported.

The general set—up of new abattoirs in principle is a two-sided problem. The
establishment of abattoirs for the heavily populated Colombo-Kandy areas,which
can be supplied by a small number of large abattoir units,on one hand and the
supply nf smaller towns and rural areas, tor which a number of smaller sized

abattoirs located in these areas are required, on the other,

To achieve the best yield and economic feasibility from oattoir operation and
by-product treatment, large abattoir units are desirable. This type of wbattoir
can well ve located in the Colombo-Kancy area, as appr. 65-~75% cof the tctal meat
consumption of Sri Lanka is concentrated in this area. The daily meat consumption

in 1972 for Colombo-Kandy area is summarized below:

Colombo  Colombo kandy Kandy
City Suburban Area City Suburban Area
30 miles radius 30 miles radius
Units Units Units  Units
Cattle 170-20C 170200 85-100 85~100
Sheep & Goats 170-200 170-200 80~ 90 680- 90
Pigs 30- 60 30- 60 15=- 25 15=- 25

Dally slaughtering in this table accounts for appr. 5% of the total slaughtering
in Sri Lanka., Of thc remaining 50% it is estimated tha* appr. 25% is consumed in
the smaller towns and rural areas of the northern and eastern parts of the country,
further 25% in the south-west part, north and south of tha Colombo-Kany axis,

Examinations to establishment of more exact statistics for the consumer centres
and other areas are currently being prepared by the Livestock Development Board,
so that the precise location of new abattoir sites cen be determined accordingly.

Four abattolrs located in the Colombo-Kandy ersa would be able to supply appr.
75% of the consumption of meat. The distribution radius for thess sbattoirs
would vary from 30 to S50 miles. However, the bulk of meat distributed would be
delivered within a 25-00 mile redius.

Two of these plants situated 25 miles north and south of Cnlombo would swrve the
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city of Crnlombo as well as the heavily populated coastal areas up to a Jdistance

of 75 miles north and south of Colombo city. Inland distribution could be rarried
out appr. halfway to Kandy (about 30 miles). One abattoir would be situated in
Kandy, serving this town and the surrocunding areas up to a radius of S0 miles,

In the direction towards Columbo the delivery distenc: wuuld be appr. 20 miles,
The fourth esbattoir would be located in Nauo Oya, supplying towns and rural

areas in the tme triangla.

This first stage would account far the demands of Colombo-Kandy regions and
would result in 65-75% of the slaughtering being performed in modern, efficient
abattoirs, The second stage, comprising 25-35% of the slaughtering of Sri Lanka
would irvolve the construction of a number of smaller sbattoirs in the minar

populated areas of the country,

As the first stage concerns 65-75% of the slaughtering and, therefore, has a
decided influence on the feasibility of the abattoir operation and related
industries, the implementation of this stage would have pricrity. These large
abattoir units, when operating, could be utilized &s training centres for the
staff of the smaller abattoirs.

Although the smaller abattolrs constructed in stage two cannot feasibly be
provided with such efficient equipment as the larger units, if the staff operat-—
ing these smaller ebattolrs are properly trained, these plants can also be
expacted to run on a profitable tasis. However, correct management, labour
skills, etc., would play a decisive role as to the economic opecational results
of the smaller abattoirs,

Program for New Abgttoirs

The abattoire to be constructed in stage one serving the Colombo-Kandy region,
should be provided with faczilities so that slaughtering caen be carried out under
full veterinsriancontrol, and hence under hygienic and sanitary conditions.

These new abattoirs should be provided with modern equipment of simple and
robust construction which ahould be installed so as to achievs the highest
possible yield with regard to meat and by-products. Consequently, these
abattolrs should have capacitiss which ensure the economic and prectical
feeasibllity ¢ operation,
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Tre imer noements ot slaugrtering procedures should include correct de=hiding or
ottt e, woes and goats by mechanical devices, so avoiding camege to nides and

s L. tarttermore, abdominal intestinen, l.e. paunches and casings, ohuold he
orocerl. procesused Gy omodern macninery. Heads should be deboned at the abattelr,
atcd the horns collected tor sale. read bones should be rendered inti Lone meal,
Leas smould re scaidec and Jcraped, hooves remeued and cullected for sepurate
sale. Hlood stould te (ollected and dried fur piood meal. Thuracic intestines

shoold e separated at the abattuir, and tne inedible material collected “or

rendering into meat meal.

New abattolrs shocld be eguipped with sanitary installations for cleaning and
sterilizing purpuses, A. there is an increasing demand for high gquality heef
from the developing tourist industry located in hotels along the coast in the
Colombu area, facilities should be established for maturing of the best available

heef meat.

Trne bulk of meet prodicte fraw the new abattoirs is foreseen tc be distributed

to narket outlets in a warm condition, Considering the need of concentrating
slaughtering to a limited rumber of cemperatively big abattoirs, the distribution
radius fra- these abattolirs in some directions will be up to 50 to 60 miles. In
order to ensure that tne guality of the meat prodjucts is maintained during the
time of dispatch and distribution, the abattoirs snould be provided with air—
conditioned hanging hall for carcases and edible Ly-products, and lorries should

be insulated and equipped so that a low air tamperature car be maintalned.

New abattoirs constructed in stage two should also include facilities to enable
slaughtering to be carried out under health control and also under hygienic and
sanitary conditions, It is, however, readily apparent that these low capecity
abattoirs cannot economically be equipped with costly modern aquipment, and
accordingly the design of these abattoirs should be based on rather simple but
sanitary equipment,

Location and Capacitigs of New Abattoirs

From Appendix 2 - Population of 8ri Lanka = and Appendix 1 - Cattle end Buffalo
Pupulation - it can be seen that 4 abattoirs in the Colrmbo-Kandy region with a
distribution radius of from 30 miles up to & mex. of 80 milss can supply the
south-west part of the country, which wnuld comprise eppr. 7% of the populstion.
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Selection of abattolr site locations should be made, bearing the following in

mingd:

1. Heliginus objections in some ereas as to abattouir operation,

<. Distribution radius for meat and other products of 30 to 50 miles.,
3. Sufficient supply of potable water,

d, Availability of recipients for liquid effluents,

b« Reliable supply of electricity.

5, Direct railroad connection for supply of livestock,

7. Avallability of labour.

The following towns have been selected for the construction of abattoirs in

stage cne:

Kochchikade (26 miles north of Colomba)
Kalutara (22 - south - - )
Kandy

Nanu Oye

The abattcirs in Kalutara and Kochchikade will supply Colombo and towns along
the coast as well as rural areas within a 50-mile radius. The abattoir in Kandy
will serve Kandy city, town and rural areas up to the 50-mile radius. The
avattoir in Nanu Oya will serve the towns in the area as well as rural districts
up to the 50-mile radius,

Daily slaughtering in the above abattoirs are estimated to be as follows:

BEEF SHEEP & GOATS PIGS

Averags Max, Avsrege  Mex, Ave Mex .
Lowcountry; |
Kochchikade 20 280 150 200 a0 60 |
Kalutare 200 250 150 200 a0 60 |
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Tae locations of abattoirs to be constructed in stage two have not yet besn
celected., The fullowing towns and arses have been ccnsidered as probably sult-

able locations:

BEEF SHEEP & GOATS
Average _Max, Average _ WMax,
Matara 50 60 25 30
Jaffna ao 50 50 60
Marnar 20 25 20 25
Vavuni ya 20 25 20 25
Talawao 20 25 20 25
Trincoralee a0 50 50 60
Polonnarwwa 20 25 20 25
Batticaloa a0 50 50 60
Kalnrunai 20 25 20 25
Puttaiam 20 25 20 25

Slaughtering of pigs is limited to a very small number, less than 5-10 units/day.

Apattoir Specification

The abattoirs in Kalutara, Kochchikade, Kandy, and Nanu Oya, should in principle
follow the general design program given below:

Stables

Stables should be capable of holding ons day's slaughtecing of the vexious
species. Facilities for ante-mortem inspection and weighing of live animals
should be provided for. Livestock foreseen arriving both by reilway and rosd.

Cattls gaghtcrim Hall

Cattls stunning, not presently practised, should be uesd if scceptable to Muslim
Ritual Slaughtering Authorities. FRotating-type retaining slawghtering pene '
should be installed for the purpose.

Dressing of carcases should be “on the reil® utilizing working pletforms end
1ift platforms to obtain correct working heights. For nfﬂciant omt&oﬁ of
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the slaughtering line mechanical hide-puller, powered hand tools, and moving top

viscera inspsction tables should be installed.

Hanging Hall

Air-conditioned hanging hall with a holding capacity of one day's slaughtering
should be built. The carcases to be held in the hanging hall on overhead rails.
Also edible offals and tripes, head meat and feet are to be held in the hanging
hall awaiting dispatch.

Crillrooms (Only to be installed at abattoirs in Kalutara and Kochchikade ),

Chillroom should be provided for hanging of appr. 10% of the daily slaughtering
for 48 hours. The first grade deboned vacuum-packed beef meat chillrooms should
be built to hold appr. 5% of the beef slaughtering for a period of 8 to 10 days.
Chillrooms should also be provided to hold edible fat and salted casings, etc.

Sheep and Goat Slaughtering Hall

Sheap and goats slaughter should take place on & grating above the blood collect-
ing trough. After slaughter, shesp and goats should be bled off on the rail.
First operations of dressing should be performed utilizing the dressing cradle
system. Mecharical pullers should be used for removing the pelt from the carcase.
A table with trays should be inatalled for veterinarian inspection of abdominal
viscera. Thoracic viscera should be ingpected while hanging by hook on a

separats rail.

Pig Sleghtering Hall

Pigs should be slectrically stumned before killing., In order to achieve proper
screaping of the pig carcase, a scalding tank amd screping mechine should be
provided for, Remsining hair and cercass should be removed by gas fired manual
singer., Installations should be made for veterinarian inspection of esbdominal and




Appendix I11 - 14 -

tank. Sheep pelts should be cooled on racks before curing, Storege area for

tw weeks ' production should be & allable.

Abdominal Viscera Department

Paunches emptied of contents should pe properly washed, scalded, and scraped in
a machine. Macrires should also be provided for cleaning of casings. Casings
to be used for sausage manufacturing should be sorted, calibrated, bundled, and

salted.

Thoracic Viscera

Red offals should be separated and hung on hook on trucks in the hanging hell.

Cattle tead and Feet Despartment

Cattle heads should be split mechanically. Brains and meat ramoved for sdible
purposes. Headbones collected for jnedible rendering. Feet should be scalded,
hooves removed and collected. After scalding, feet should be scraped.

Edible Fat Rendering Department

Edible fat originating from separation of abdominal and thorecic intestines is
to be washed before rendering in an autoclave cooking kettls. The fat is refined
in a settling tank before being packed in cans, The finished products are kept

in chillstors.

Inedible Materials Renderi

Inedible materials are collected in closed containers. The material is cherged
into dry-melter for pressure-cooking, sterilization and dryirg. After cooking,
cracklings are strained in a percolator before belng processed in a basked
centrifuge. MWeat is milled and packed in bags. Inedible fat is refined in
settling tanks and filled into drums for dispatch,

Besf Meat Processing Dagertment

Chilled first grads besf meat im deboned and the primel cuts are vecuumpacked . .
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in plastic film. The packed meat is placed on racks in chillroom for maturing
over 6 to 10 days,

Boilerhouse, Refrigeration Compressor Room, etc.

Offices for Administration

Veterinary Offices, Laboratory, Etc,

One of the abattoirs ahould be provided with facilities for education of

veterinarians, butchers, etc.

Staff Rooms

Gareges, Portner's Lodge, Et=,
i frf

ff ter 7 t

The effluent water purificstion plant should comply with locel regulations,
and securs that the effluent water will no contaminate the recipient, or be
of darger to the public utilizing the water of the recipient.
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