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1 • 0 EXECUTIVE Sl.ll'tARY. 

1.01 A one .an aission,an agro-industrial specialist with experience of 

the cassava processing industry, visited Belize froa the 2nd June -7th July 

1987. The 6overment of Belize agreed to the •ission following discussions 

in 1985 of a paper by .ssrs 1-Urley and Usher on the use of cassavil as an 

ani•al feed or/and as an industrial fuel feedstock. The responsible 

"inist~y for the •ission is the Office of Econo1tic Develop.ent, part of the 

"inistry of Finance. 

1.02 Belize has UY' lowest conscaption of root crops in the Caribbean and 

central Alaerica. It hils been estiaated that approxi.ately 100 tons of 

cassava would be available for sale per year. The population is saall, 

165,000 people, the density of population is low - 6 persons per square 

kilometre, and therefore the internal aa1"ket is Sllilll, A cassava industry 

would hitve to be export orientated. 

1,03 The 6.0.P. of the country is based 14><>n agriculture,..ostly sugar, 

citrus, bananas, fish and forestry products. Gover1111ent policy is to 

diversify the foreign exchange earnings frOM agriculture as well as achieve 

self-sufficiency in basic staple foods where they can be grown in Belize. 

1,04 Cassava prOlilction is concentrated in the Stann Creek and Toledo 

·districts wher& the crop for.s an i11partant cultural part of the diet of 

the Garifuna peoples. Cassava is consuiaed mainly by this social group but 

is not a popular food amongst the other ethnic groups that Hice up the 

population of Belize. 

1.05 At present cassava cannot co.pete with r.aize for inclusion in aniaal 

rations because it is too e><.pensive. The count1·y is self-sufficient in 

poultry .eat and eggs but has to i•port IK>St of it's pork products, These 

ar• an i111Portant part of the diet, especi~lly lard and cheilP pork cuts, 

despite •any atte.pts, pig feeding has !:>ee11 found to be uneconc>Mic, 

cassava pric~ would need to be at least half their present level of 

BS$ 0,10 pe~ pound (US$ 0,11 per kilo> to tOMpete with aaize. 
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~ 

1.06 despite these attractive prices paid on the fresh market very liJ.t.le 

cassava is produced for sale. There is a shortage of labour in agriculture 

partly because agriculture is considered a lowly occ~at.ion a:ld because of 

the large labour market in the USA. 

1.07 cassava is not. considered a crop which Belize could exploit as a 

foreign exchange earner because of the very competitive world urket for 

naturai starches frOll other sources and the fact that st.arches can be . 
readily aodified for use. The ani.al feed i~try in Europe is ove!" 

supplied with cassava pellets from the Far East. and at present Belize 

cannot CQl!Pete on price. 

~.OS Saall scale processing of cassava into bread ?s being undertaken 

which has a good aarket. aw.I is even exported to the USA. One fa•il y 

busines~, the Sabal brothers, are producing bread on a COllllercial scale. 

A proposal is aade to .-ssist this operat.ion as a r·i lot schelle for bread 

producti~n and pig feeding. 

1.09 An agro-industrial developMent fund has been propvsed which would 

provide 110ney for technical assistance in establishing food processing 

businesses on a cottage scale in the rural areas. The fund, to be aanaged 

by a cOMMitt.ee of GovernMent, NGO and private sector personnel should 

enable the v~ry Slilall business~ to af"ord consultancy and iunagerNent 

services. It is also proposed that the fund would strengtr.en and train the 

private sector service inciJstry in iaanagetnent, accountancy, agrol"IOMy and 

process eng:neering. Tr.3re is considerable lo(~l expertise avai!able in 

the country to do this. 

l .10 A re•tiew of opportunities in agro-processing is recOllla\ended in order 

to provjlje Govern111ent with a 'Oll'lprehensive plan and be.sis on which to 

de•elop it's diversification pro~raMite. 

1,11 Costs of reca.Mended assistance aMOUnt to:-

A' Agro-industr;.al develop1111ent fund US s S<>,000 at establishment 

replenished to IJC $ 50,000 annually for five years. l'laxiMUM cost 

IJS S 250,000, 
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B> Agro-industrial review - Tea111 of six persons at a aaxi.., cos\...of 

us s 100,000. 

Total ~100 assistanc-e to Belize agro-industry US $ 350,000 over a five 

year period, 

1.12 There are sufficient funds available in the country to provide 

cOMercial loans to ssiall businesses, but assistance is required to enable 

t.he very ssiall businesses to use these funds. One of the objectives of t.he 

Agro-industrial Development fund .ould be to enable individuals and N60s to 

do this. 

1 .2 CCNlJJSION, 

1,2,1 The aission considered t.he scale of production and processing of 

cassava in Belize.It does not foresee the develop9ent of a large scale 

export orientated industry based upon the crop, Assistance is recOMended 

to privately owned factory already protfl,cing cassava bread which would act 

as a •test bench " for research into the econoroics and technology of the 

cassava industry and ani..al feeding, Additionally the aission considers 

that technical assistance should be made available to very s.-.all businesses 

engaged in agro-industry by the emplo~•ent of ~ocally based consultants 

t.hr°'41 an ago-industrial devE:-lopl'ent fund. A review of the country's 

agro-indu!:try and possible develop.ent including such aeasures as ~xport 

incentives, trade tariffs and export enterprise zones is recowee~. This 

would assist govern11ent in it's long ter• planning for agricultural 

diversification. 
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2.0. PROJECT BACY.GROUND AND HISTORY 

' 2.1. This exploratory study arose as a result of a paper p~t to Government 

by Messrs. Hurley and Usber in August 1986 entitled ''Towards an Agricultu

ral Revolution" * and which was discussed with the regional representative 

for UNIDO in 1985. The Government officers concerned, employees of the 

Ministry of Agriculture, are no longer involved with the project. The Office 

of Econoaic Development agreed with UNIDO that an exploratory study should be 

made by a general agro-industrialist with experience Qf cassava processing. 

Th• consultant T. Jarmant visited Belize from the 2nd June till 7th July 1987 

to carry out the study. 

2.2. Belize has the smallest ~er caput consumption of root crops in the 

Caribbean (Annexe 1). Cassava is not a staple food in the countxy bu~ was 

found to be an important part of the diet of one ethnic group, namely the 

Garifuna. Belize's population is COl!lpOsed of a number of different ethnic 

groupst each having their own dietary habits. The country's proximity to 

the USA has meant that the diet has been influenced by the availability of 

imported fast foods. The large US labour market as well as Belize's colonial 

past has had ~n influence on the population's attitude to agriculture and has 

caused many traditional foods and culinary practices to become only occasio

nal or ceremo;aial. The Garifuna coaaunity is centred in Stann Creek district 

and it is in this district that most cassa~a is grown and consumed. It has 

been estimated that approximately 100 tons cf cassava is available for sale 

each year and the mission would estimate that there is approximately 300 tons 

produced. 

2.3. The population of Belize is estimated at 165,000 with 33\ resi~ent in 

Belize City, the coaaercial capital. The rural population is therefore 

very small with a density of only six persons per square kilometre. An 

un~novn but very significant proportion of Belizean nationals raside 

temporarily or permanently in the USA and as a result most families have at 

least one exp~triate member. Remittances are made to relatives in Belize 

which also t~n~' to di~courage the need to work in agriculture. The more 

important factor is that the most productive age group in the population 

are overseas leaving a shortage of labour, especially in agriculture. 

Agricultural work is now ir1<.reasingly done by i11111igrant workers from 

* Copies niay be made available by the Government 
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surrounding countries. They are attracted to Belize by the higher wa~ 

levels (GNP per capita US $ 1,130 in 1985) and as a result of the 

political problems in their own countries. Despite this effect on 

agriculture the sector fs st•ll the country's major foreign exchange earner 

with sugar (54~), citrus (14,2~,, bananas (4,3~), fish (10,55~) and timber 

aaking up the aajor exports. The plantati~n crops are associated with 

multinational companies vhicb, by setting up processing operations have 

created a reitdy market for the smallholders. Belize bas in effect become 

an "orchard" for off shore companies. Nationalisation bas taken place 

within the industry but the export aarkets are still controlled by the 

parent companies. The sugar industry is dependent upon world prices and 

COllpetition frOla the rest of the Caribbean. The Government's present 

objectives are to diversify the agricultural base and encourage a larger 

number of commodities for export. Food self sufficiency is part of this 

policy but is not a major objective since cheap food can so easily be 

iaported. 

2.4. In this context cassava needs to be considered in terms of its 

opportunity to become an induscrial crop with products for export and by so 

doing supply the needs of the country's own consumers. Cassava is but one 

opportunity and it must compete economically with other crop or livestock 

comaodities. An objective must be to maximise income per labour unit to 

the rural population. Unfortunately cassava does not lend itself to this 

objective since it has a poor marketability and a high labour demand 

compared to plantation three crops. The ~~rket ~ould be improved by 

establishing a factory which processed roots but the products that can be 

made from cassava face competition on the world market from products 

derived from other carbohydrate raw materials. An 1nst~nce of this is 

starch which can be readily made from maize or potatoes and the resultant 

starch modified for any particular application. The raw material for 

starch extraction from maize is a by-product of the maize oil industry and 

is thereby procured at very low cost. The European Coanunity imports large 

quantities of dried cassava for animal fe~ding from the Far East. Imports 

are now over quota and great efforts are being made, by Thailand for 

instance, to diver&ify out of cassava production. 
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2.5. There is a deu.nd for cheap sources of carbohydrate in Belize for 

' ani.al feeding, especially pigs, but currently the •arket price for cassava 

ukes it unca.petit.ive with uize. C BS 0.10 per pound for cassava, C US s 
0, 11/Kg> 8$ 0.15- 0.20 per poun0 < USS 0.16- 22 /Kg > for Mize but. in the 

preparation of dried cassava chips a conversion factor of at least 5:1 has 

to be used in the extraction of water ..tlich would cause cassava to cost a 

•ini~ of 8$ 0,50 per pound,] The feeding value of cassava is also lower 

since cassava has a protein content of 2 percent against 7-12 percent for 

maize 

2.6. The paper refered to above by ttessrs Hurley and Usher< 1 >proposed the 

use of cas!itlva .:ts an ani.al feed but at that period suggested a price of 8$ 

0,03 per pound CUSS 0.03>. The paper, see aniexe If, shows that the cost of 

a home p~ced ration for poultry would not be dissi•ilar using •aize or 

cassava at this price and that the great advantage that cassava would 

provide the producer will be the far great.er bulk per unit area than Mize, 

ie. aaize, two crops per year yielding 2 ton carbohydrate per acre per year 

c09pared to cassava, or.e crop per year yielding 15 ton/acre/yr. Thus far 

less labour in land preparation and husbandry required for a greater yield 

of carbohydrate . On this basis the Mission would 514>?0rt the view that 

cassava could have a future in the feed5ng of livestock es;>ecially poultry 

on •on-site• produced rations. Yields of cassava of 15 ton per acre, as 

s~ested in the paper, are however not the nor• in Belize because of the 

low level of husbandry and •ixed cropping syste.s and whilst the root can 

fetch Bf 0.10 per pound CUS$ 0.11/Kg> it is too expensive as a livestock 

feed. 

2.7. Of interest is the fact that cassava, fresh, sells in the .arket for 

BS 0.50 per p.~und <US S 0.55/Kg> which if the producer only received half 

would still provide an incOAe of BS 7,500 per acre CiS short ton per acre x 

8$ 0. 25 per pound. )( IJSS 9, 990 per hectare. > 

(1) Towards an Agricult:Jral revolution R.Hurley. R.W IJsher 1985 and 1986 
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In fact. producers are accustc.ea t.c receiving only BS 0.10 per pound~nd 

with average yields of only 6 ton per acre. cassava st.ill produces an 

incm1e of BS 1.200 per 2crefyear. C.aize at BS 0.2 x 2 ton per acre/yr= 8$ 

800 per acre/yr.> cassava is therefore an att.ractive crop to promxe 

COll9ercially at the present time and yet one of the .andacture~~ of 

cassava bread offering this price cannot get ~ root. 

2.8 Hurley and Usher also propose the establistwent. of village processing 

units which convert cassav;i to ethanol and in adlli:Jtture with glycerol frOM 

vegetable oil < eg. soya > would prOO...ce a diesel substitute at a 

com9ercial price, There are as yet no examples of this in the world 

alt.holq\ the technology is proven and in Brazil •gasahol• is prOO...ced fro. 

cassava which is aixed with petrol. The plant is ~1er quite capital 

intensive in the context of Belize and as yet there is insufficient 

interest in the pr<da.tion of cassava to .arrant serious consideration. 

There is a proposal to convert an existing, but closed down factory into a 

vet ethanol plant using sugar as the feedstock. This is a joint venture 

with Pet.roJaa of Jaaaica and is situated in the northern district of 

Corazal where sugar is already grown by saallholders. Corazal is the other 

end of the country to the present cassava growing areca and in t.hi':i case 

cassava would have to coapete with sugar in the production of ferw.ent.able 

sugar per acre if far•ers were to be encouraged to change. 

2.9 Three historical projects also detract against tne likelihood of 

cassava becoming a major industrial crop in Belize. In the 1940's a 

Canadian funded project <Empire St.arch) set up a starch factory for export 

but closed down soon aft.er the second world war because the process was 

uneconoaiic and there was a shm·tfall in the supply of roots. !'tore recently 

Cassava Products Company \1975> was formed to grow and process cassava into 

products for export. Although the coripany still exists it is now defunct 

through lack of capital and unagnent. Root product.ion on the co..pany's 

own far• <20 acres) was aore costly and .ore difficu!t t.han planned, 

Cooperation from surrounding producers was also lost due to the co•pany's 

inability to pay on delivery for t.he roots, Unfortunately the proJect 

never produced enough product, 110Stly cassava bread, to be able to 

derwnstrate t.he cOMpany' s viabi li t-y. Lastly is the existence of t..~c Starch 
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Pl'omxers Association which is a long established .arket.ing cooperati'<t 

which has prcdlced starch using tradit.ional technology for export,and 

internal consu.ption. Uorld 11arkets for natural starches have declined <lie 

to the ability to llOdify starch fro1a any source for any particular use and 

therefore cassava would have to be of particularly high <Jjality, at very 

low cost, which is not !>O§Sible to 1\Chieve under traditional conditions. 

l'tewlbers of the cooperative have tended to dh-ersify their production to 

other crops which they can sell fresh on the local aarket. All three 

projects are/were siL~ in the Stann Creek district and again a.angst the 

6arifuna and Creole people. 

· 2. lO The •ission investigated the inclusion of cassava flour into the 

national bread. The bakers and bread consumers in Belize are llOSt 

discerning about the (JAality of their flour and bread that even the 

suggest.ion of an admixture to the flour would affect the current. sales of 

flour frOli the •i 11 and a swit. .. ch to imported flour; Addi t.ionall y wheat 

received 110st.ly froa Canada and the USA is subsidised by aid and is 

therefore cheap. Recent shipMents were at VS S 160 per ton C.I.F. Belize 

City (Equivalent to 8$ 0.16 per pound>. This price is likely to be even 

lower in the future because of aw.erican aid. 

2.11 Despite the above, pure cassava bread is produced in Belize on a 

cOIV!ft?rcial scale and even exported to the USA. Cassava bread is an ethnic 

product, associated with the Garifuna culture and is Made in the home or in 

s.al 1 factories in the Stann Cree~: district. The largest coa-iMercial 

producers are the Sabal family of Oangriga who currently process about two 

tons of roots per week into bread and have a ready •arket locally for their 

product. Occasional deliveries have been •ade to Belize City and even the 

USA w~iere deMand has outstripped supply. The process is simple, fast but 

fairly arduous. (see annexe 3 for description> The .ajor constraint to 

production at the tirie of the visit was the supp!y of roots even at the 

offered price of Bf 0.10 per pound. Thus, any prospects for the 

development of cassava in delize would need to concentrate on the 

production aspects of cassava as a first priority. This is suggested in a 

project prop~sal designed specifically to assist the Sabal factory in this 

repor·t. 
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2.13 The only other casuva project suggested by the aission is t.he"' 

shipaent of peeled, sliced, frozen casuva to t.he USA. CMta Rica already 

export£ frozen cassava to t.he etlvlic markets in the USA and there is a 

cte.and in other caribbean islands for t.he product. As a trial it is 

suggest.ed that shiptients be a;lde frmi the village of Hopkins -"ere there is 

a fishing cooperat.ive owni~ freezer plant for the export of fish. By 

using the sa.e ~ipaent the econmics and viabilit.y of producing cassava 

for this aarket could be investigated. An F.O.B. price Belize Cit.y of US$ 

0.20 per pound should be the ai•. There are existing organisations and 

expertise available to undertak~ the research in Belize. The establishment 

of an Agro-Industl'ial Devel~nt Fund is SU£geSted in this report, The 

fund could be administered by BIEPU and used to fund these t.1'ial export.s, 
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3.0 PROSPECTS FDR A&RO-ItlJUSTRY. 

3.1 The aission found tt-.e develapaent of a project .tlich specifically 

aiaed at nr0110ting cassava was likely t.o be too rarro. in it's objKlives. 

Uith the diversification of agriculture as the rational objective in aind 

the consult.ant considered soae of the constraints tfhich weh! liaiting the 

developaent of a food processing industry in Belize. Study of the 

country's trade statistics in food <annexe 1 > show Uat aniaal feed. 

potatoes and onions. pig products and •ilk procilcts constitute the aajor 

iaports. 

3.2 Aniaal feed iaports are shown to be the protein, vita.in and aineral 

ingredients .tlich form balanced livestock rations. The country is self

suff ic ient in aaize procilction aostly thr°'9" the mechanised faraing 

activities of the ttennonit.e ca.unity at Spanish Lookout and Shipyard. This 

cOMUnity also undertakes all the feed aillir~ for the country, The 

objective llUSt be to prociJce mt0re hi~ protein food within the ~ountry, 

C.A.R.D.I. ( Caribbean Agricultural Research and OevelopMent Institute> is 

•lrelady working on the distribution of :;uit.able varieties of soya bean to 

faraers. Other sources of protein could be: the use of fish and abattoir 

wastes into Meal or the use of oilseed cakes. At present neither industry 

is sufficiently large to ensure a constant supply at a single location to 

warrant a drying plant or crushing aill. 

3,3 Potatoes <Irish ) and onions have been shown to grow in Belize but in 

both cases storage of the crop to ensure an all year round ~ply has 

proven to be too costly at the a11bient te.peratures and l"lt.M'nidi ty conditions 

in Belize. 

3,4 Pork products are related to the price of feed. Some work is being 

done to find cheaper rations for smallholder pig production in an atte.pt 

to reduce pork iinports, Frozen pork can be iq:>ort.ed cheaper than hoMe 

grown pork on the co.aercial market and as a result very little pork is 

produced for sale in Belize. The country is now self-sufficient in poultry 
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procMcts and wort is being undert.Men t.o reduce \he cost of rations t.o 
' enable econoa1c intensive pig procllction t.o be viable. 

3.S "ilk import st.atistjcs are aislHding because Belize re-exports upto 

sewnty five per~ent of it •s cheese il!pOrts t.o ltexico and other nei91t>0ring 

countries. The Belize ltarketing Board CElllU has a aanapoly on the 

i11POr\.ation of canned •ilk. During the last five years two dairy plants 

procMcing pasteurised ailk f1"09 local dairy herds successfully d DnSt.rat.es 

the possibility of developing an agro-ilOlstry in Belize. There is now a 

growing delland for past.euri!ii!d ailk 

3.6 There are therefore no prospects for import amti\ut.ion on a large 

scale bl1t there are significant imports of processed foods that could be 

Slb.itituted. eg potato crisps by plantain and Vall crisps. Peanut butter 

and tropical fruit jams are exa11ples .-here t.his process has already begun 

in the country. Any c~rcial operation will need to consider exports as 

a aajor objective. The processing of waste bananas into puree, paste, 

dried flour, infant foods and flavourings would provick better prospects 

t.han say cassava in Belize because the raw aaterial will have dready been 

grown, assetlbled and would otherwise be wasted as a by-product of the 

export industry, 

3,7 An Agro-industrial review is reco•ended to identify opport.unities in 

Belize, and an outline of the suggested tents of reference and 

justification is given in chapter four. 

3,8 S.all scale food processing is a useful vehicle for alleviating rural 

poverty which exists in Belize. Projects are already being undertaken in 

t.he develop111ent of incOl\e generation and job creation activities. Agro

industrial processing is often the first of such projects. An objective to 

be suggested is the concept of aaldng each ~i llage or c~i ty as self 

sufficient in food as possible. In the UK fo~ instance the large flour 

Milling, baking or brewing industries grew out of ac(JJisition of the 

village Miller,baker or brewer ie, s~all cottage industries supplyind the 

local cOMMunities before the development of the national transport systeM. 

Rural developinent can, as a result take place by considering a village or a 
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c~ity as a .n:>le entity and ..ting it self sufficient. in food product.s 

' r<ilther than the develapMnt of a single irdlst.ry becAUSe it. Ytisfies a 

national cte.and or t.renca or is the i~ of a J>Art.icular entrepreneur or 

organiYt.ion working in the country. In Belize there tlppeilrs \o be no 

shortage of idetls, t.echnical expertise or finance/credit for surting saall 

scale processing. The constraint tlppeilrs \o be affording the aanagaent. 

skills and training t.o run a business on a c~'cial basis for a long 

eno.q. period to ensure that it is sustained. By observat.ion the •ission 

considered that there is a considerable ~1th of expertise in the privtlte 

and quasi-goverwnt sec\ors to 5'4Jl)ly .anage•nt and technical services. 

The businesse!a ~re unable to afford to use ~ services ~nd as a result 

the professional skills beco.e disillusioned and will aigrate or find 

per.anent. .orlc in the public sec\or W»re they aight. beco.e unavailable for 

use by these very saall businesses. 

3.9 It is reco.11ended that an Agroindustrial Develq::.ent fund be 

established to provide grant lilOney for the employment of local services, 

research and development work. marketing, feasibility studh!S and training. 

Further details of which are given in the following chapter. 
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'·o nISSIOll RECCIMEJC)ATIONS NI) PROJECT PROFILES. 

'·' The opportunities for the establishment of an export industry based on 

cassava have been discussed. The •ission considers that there are Sllilll 

projects lllhich would usist the present cassava industry and daonstrate 

the possibilities of cassava becC111ing a 90re important source of ani.al 

feed or cowrcial crop fl'r export. To do this. assistance is recossended 

to provide i\ research st.uden\.ship based-upon the Simals fara to undertake 

pig feeding trials. Additionally advice on export .arketing, training and 

Enage.ent assist.nee is recosnended to the Sabals t.o deteraine aeans of 

isproving cassava bread output. A costing has been aade t.o isprove 

pr~tion but it is rec09llended that a cOM1ercial loan be sought fro. 

existing development funds. 

-'.2 In 01-der to seet alternatives in agro-in06try and idf:-..tify areas 

lllhere agriculture could be diversified an agro-industrial review is 

reco..ended. 

4.3 One of the ..aj6r contraints to developMent was found to i>e the 

inability of very saall businesses in the rural areas to avail t.hetlselves 

of existing financial and Managerial services. It is recOIMlended that an 

Agro-industrial Devel~t Fund be established to provide grant •oney to 

finance the short ter• emplov-ent of local consult.ants or training and 

travel for personnel engaged in !illall food processing businesses in the 

rural areas. S.all scale appropriate technology equi~nt could also be 

funded which would r.ean the fund will provide assistance to local artisans 

such as blackSMiths in tt.E- aanufacture of equipMent. 

4.4 ProJect profiles of thE-se rec011Mendations are given below. This acts 

as an identification of opportunities and further work will be necessary 

before ~'"'le proJects can be funded for i1Apleaentation. 
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'· 1 TERrtS CF REFERENCE FOR AN AGRO-INDUSTRIAL REVIEW CF BELIZE. 

•.1.1. BACK&R(lJtC). 

Belize has a very small population <est 165,0C)()) and th.ls a saall local 

.arket for processed foods ~ agro-industry. Over 25 percen~ of 6.D.P. 

~ '5 percent of employment is derived fro. agriculture thrQU!ll 

traditional export industries such as sugar, citrus, bananas, tillber and 

fish. The Government has a policy to diversify the agriculural bue to 

avoid the vagraries of the world aarket. SOiie alternatives already exist 

ie. j• and sauces and cassava bread but the lllhole range of opportunities 

needs study. 

,.1.2. OBJECTIVE. 

To deteraine lllhat illlllstries would uke a viable contribution to the 

country's foreign exchange earning potential and lllhat policies and 

incentive prograws and legislation would be needed to encourage the 

growth of the agro-industry. 

'.1.3. rams CF REFERENCE. 

A tea• of s~~cialists will visit Belize and study the present agro-inOlstry 

in total, particularly: 

1. Review the present agroindustries which are successfully contributing t.o 

foreign exchange earnings or savings. Their scale, organisation, econoaics 

and constr3ints will be studied and conditions for success identified. 

2. Review the s•aller scale projects being designed to develop rural areas 

and alleviate rural poverty. Particularly incOMe generating projects, 

aploy11ent creation and wo.ens developiaent. 

3. Review the fiscal and other incentives policies of 6over1111ent designed 

to assist. the diversification progra.ae. 

'· Identify opportunities which aight best. utilize the resources that 

Belize has. 
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S. Review the present service irdlstry to agricultural production anct-.. 

processing in teras of available expertise, ~nt, accountancy, 

research and input supply of spares, and raw aaterials. 

6. Deteraine the existing sources of credit and finance available to the 

industry and suggest improvements. 

7. Identify opportunities and organisations and traiaing needs for any 

prospective industries ~ Jeteraine how bes• govenment could assist. 

Deteraine the effect on employaent and 6DP that t.."wse new industries ai~t 

have. 

8. Prepare developaent plans for future agro-irdlst.r~ and agri-business 

'· l ·'· EXPERTISE OF THE TEAl'I. 

The teaa is expected to be a •ixtul-e of local consultants and international 

experts. It will require the following skills, t1acro and "icro economics. 

international .arketing, agro process engineering, agronomy and crop and 

ani.al production. sociology, credit and project. planning. 

•.1 :s. l1AN INPUTS AND Til1E SCALE. 

A te:ua CC8prising no •ore than six consultants of --.ich half should be 

Belizean. A total lapse time of 3 months with a suggested period of five 

weeks field work and four weeks analysis and report preparation. Tot.al 

ti.e input of 330 aan days. 

4.1.6. SIA'PORT FROM GOVERNl'IENT. 

Transport and access to reports. 

4. 1 • 7. Sl..PPORT FROl'l AI 0 AGENCY • 

Finance to cover the cost of fees. daily allowances and preparation of the 

report. Budgetary cost •JS.f 100,000, 
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'. 2 1l£ AGRO- IU.'STRlAL 0EYELDPt£NT AM>. 

'.2.1. A number of projects have already been started coordinated by such 

organisat.iions as the Belize Rural Wc:mens Association. the refugee 

settle11ent progra.es, UNICEF and oth""- N60s and cultural societies in the 

country. These indust.ris need to be aonitored by central govern.ent., the 

.arketing of their products coordinated and pra.oted and the experience 

gained disSe11inated around the country. Very saall businesses cannot 

afford to Hiploy the se ... vices of .anage11ent and technical consultants. 

Specific •arketing and technical research work is also required to assist 

in the diversification of agr.cultural processing into viable alternatives 

to th!= llUlti-national businesses that exist at present. 

C.2.2. An Agro-industrial DeveloplM!nt Fund is recmaended to provide a s.. 

of grant 110ney to be used in the e.ployaent of local expertise for 

research. developlM!nt, .anage.ent and training directed at assisting the 

food and agroindustrial processing sectors of the country. 

4.2.3 The exact .et.hod of adllinist.ering the fund will need to be 

det.er•ined by Gover11111ent but a ·suggestion aig-.t be that the 90ney be placed 

with one of the credit institutions such as the DFC or NOFB. A c011Mittee 

be for.eel comprising IMtlibers of organisations working in the rural areas 

as well as individuals frOM the private sector. The coorinat.ory body for 

the fund 11ight be the Belize Export :nvestaent Pr01M>tion Unit <BEIPU> who 

would call regular .eetings, once per MOnth, to deter•ine disbursaent of 

the funds according to application. By ensuring that consultants and N60s 

are on the cownittee it is hoped tt.at they in turn will encourage and 

assist businesses and projects in the rural areas in their application for 

funds. 

4.2.4. It should be stipulated that the fund only be used for agro

industry and that the work that it is used to fund r~ults in a 

cortprehensive and regularly written report on the subject covered. These 

reports should bo centrally stored eg BEIPIJ and experience and infor111ation 

gained frOffl t.hH be frHly accessible t.o the general public and to 
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goverment. An annual report indicating the di'iitx.lrs.eni. of the fund be 
......... 

provided to the aid agency providing the capit.el for the fund .eg: l.*100 

tectvlical assistance grant • 

.t.2.S. The size of the funci -.ould be llOdest.. est.iut.ed initially at. 

US $ so.ooo -"ich is replenished each year over a five year period 

following the annual report and accounts. A portion of the hn:t. say 

no more than 5 percent. be used as traveliing. accOIKM:lat..i,")11 and 

aciainislration expenses for the adlllinistralive C0911titt.ee. It is t.oped that 

the 110nthly meetings c~ be held al convenient locations cl~ to the place 

of perunent. work of the llellbers. The ca..ittee should be comprised of no 

more than ten persons representing as wide a section of interests as 

possible • 

.t.2.6 Some of t_~.e uses of the fund which have been identified by the llNIOO 

consult.ant follow. The consult.ant was contracted to look at cassava 

processing and as a result there is sa.e extra emphasis on the list towards 

this crop. However it is illpiOrlant ~t. each crop is considered in 

relation to other opportunities and the size of the market in Belize. 

i) Design of caaals and sac.11 scale proces;ing equipaent. The heat 

produced in the local stove or ca.-.al can be used to aake a nwtber of 

proc.'t.icts -;uch as tortillas. popcorn, deep fried products ano flour or ct.ip 

drying. At present they tend to be only used for one purpose in t.'le cassava 

bread •aking factory. The SMOke should be channelled away from the 

operator. Likely assistance in design would COMe frOll the Appropriate 

Technology Unit. Pilot .odels could be paid for frOM the fund and the 

results •ade avail•ble to the public. 

ii) Banana flour and banana product developw.ent. The portion of the 

crop which does not ir.eet export specifications could be aade into products 

for local consUl"iption. Mixture with soya or sesa.P would provide a 

nutritious infant food. 

iii> Deep fry products. There are sLbstantial iMpOrts of deep fried 

prociJcts entering Belize, eg corn crisps and potato crisps, lJsing the heat 
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f roa cHaals other products could be produc~ and packaged for sale to ......._ 

retail out.lets, eg. Banana, plantain and root crop crisps and coconut 

procilcts. 

iv> &ploywient of consultants and .anage11ent advisers on a part time 

basis to assist with the technical and financial aspects of Sllall business. 

v> Trial cassava ship.ents to the USA. A trial using ~ins 

Fishing Cooperative freezers and shipping to try a shipment of peeled 

sliced frozen cassava. If successful this could become a business operated 

by the we.en's gr<q) in Hopkins. The project to be supervised by BEIP\J. 

vi> Tropical fruit juice extraction and the aanufacture of squa~, 

jaas and concentrat..es. This is already being done but these products 

provide a good basis for Sllall rural industries. ttanageP.'"-=11t. advice could 

be bought fr011 the fund. 

vii) Dried fish and protein was~ for aniaal feeding, ~n industry 

using sun drying •ethods could assist in reducing the national illpOrt bill 

for protein feeds. 

viii> Research into the econo.ics of pig feeding using cassava, a 

p.Jssible scholarship for a Be-lizean student using the Sabal"s factory and 

far~ for a COMMercial trial, in association with the ainistry of 

agriculture's pig unit at Stann Creeil:. 

ix> Provide finance for study tours by persons in the private 

sector to visit neighboring countries to study and obtain inforaation on 

process equipw.ent. 
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'. 3 PROJECT PRCFILE FOR UFROYING PRESENT CASSAVA BREm l'tAKIN6 OPERATI~ 
........ 

4.3.1. BACK~. 

The existing operation for iaaking cassava bread at the Sabal family fara is 

the largest c01111ertial factory in the Stann Creek district. The prodltt 

has a ready aarket within the district, r<Xaltry and even export for the 

USA. The bread is .ostly cooswied by the 6arif1n1 and Creole cOMUnity and 

used as an accmpanyaent for SCM4>S or eaten with spreads. The technology 

is si11Ple and proven. A short.a~ of root as raw aat.erial liaits prodlction 

to the factory could be Made 

•.3.2. T1£ PROJECT. 

The UNIDO aission which visited Belize during June 1987 could not find 

justification for the est.ablist.ent o·f a new cassava processing operation 

but considers thi&t by developing an ex-.:::;ting factory lessons will be learnt 

about cassava product.ion, bre-ad aaking and aarke-ting at reasonably low 

cost. Existing aanage.ent and knowledge can be used to the full. The 

factory will provide a ~arket for fresh roots in the vicinity of the 

factory and it is ~roposed that equipment be provided to assist in the 

preparation of faraers land which will encourage cassava production. It is 

also pliinned that tt-.e factory provide transport to collect and purchase 

ro.>ts at roadside locations. 

1.3 tons of roots per day over a 300 clay year will be required which is 

expected to be produced over an area of 56 c.cres (23 hectares> ilSSla'ling a 

ltOdest yie-ld of 6 ton per acre ( 15 tonne per hectare>. It is hoped that 

the effect of the project. wi.ll increase yields. 

The •ission found that tt-.ere is a considerable aMOUTlt of COld'tf~rcial credit 

available frOll banks or through instituticns such as the Oevelop.ent 

Finance Corpontion and the National Development Foundation Of 8elize. The 

project !l.~ould be constructed so that it can witr.stand the cost of a 

c~rcial loan. Soule esti•ates of the capital requirements have been Made 
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but it is not recOMended that purchasing of equi~t be aade.nor 

' Hploy.ent o .. extra staff be done straight away but that they should be 

acquired according to the growth of the business. The estiaated c~ital 

require.ents aaount to US S 83.600 and yet the present factory is able and 

equipped to pl"ocess one ton of roots per day so that a cautious approach to 

capital purchases should.be aade.CAnnexe 2.> 

TI-le establishaent of an agro-inciMitrial development. fund has been 

rec~nded to provide technical assistanr.e to operations such as the 

Sabal's. The 110ney should be provided as a grant so that assistance at no 

cost can be obtained in such areas as business aanage11ent and accounts; 

aarketing, packaging and advertising. technical i11Pr0Velients to process 

and in agrollOliy of cassava production. The grant should providE for 

consultancy services for the full preparation of aanagement and fina~cial 

plan for the Sabals. 

It. is suggested that the f act..ory has a saall pig enterprise so that feeding 

trials using grated cassava could be carried out. The research and 

110nit..oring for such a project could be undertaken by a post graduate 

student wh•:> would also be funded by the agro-industrial developr1ent. fund. 
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•.•.O S'.fttMY OF FINANCE REQUIRED TO utl>ERTAl<E REeoteEATI'*5. 

Rec~ndations made by the •ission are in three parts:-

i) An Agroindustrial review ca.prising a six •an •ission to identify 

industries "'1ich would assist the rural areas by the creation of jobs and 

business opportuniti~ and t.o the country by diversifying the products 

available for export. The review is estimated to cost IJS.S 100,000 and 

will provide a detailed planning doc1.11ent for the diversification 

progra..e. 

ii> Establishing an Agro-industrial Develop1aent Fund wlaich would provide 

.oney on grant to enables.all business to buy in local consultancy 

services, to fund basic development of process machinery and to provide 

training through visits to neighboring countries or research scholarships 

on particular aspects of the food industry eg. pig feeding using cassava 

by-prod.lets. 1.le inforaation result.i~ fr09 work done fro. the fund should 

be freely available to others in the agroindustrial sector. The total cost 

of the agroindustrial development fund is expected to be U.S. s 250,000 

provided as a grant to 6overn11ent over a five year period. The fund should 

be replenished to U.S.$ 50,000 each year. 

iii>Cassava is a •inor crop in Belize but an important one aw.ongst the 

GarifUTld conaunity. Assistance is rec01M1ended to an existing COlidll~rcial 

operation where advisory and training services could be funded by thE

agroindrJstr ial develop•ent fund. Developing the production of cassava and 

iruproving the process of bread ~aking should be undertaken under coma-iercial 

conditions. It is considered the project could be viable using existing 

development loan finance available in Belize. As a result no additional 

funding is proposed but regular progress reports on the business should be 

~ade through the agro-industrial deveJopll\ent fund so that additional 

assistance or finance could be obtained a~ required. 
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IMEXE 1 

TABLES OF ROOT CONSlJt".PTIClll AND TRADE STATISTICS. 



- 20 -

TABLE 

CARIClll : PRODUCTIDI I COISIMPTilll OF ROOT CROPS - MllUAl. AVERA6£S !'98H98'. ....... 

C!MmY PflOOUCm!N r~GRTS EXPORTS CCXSU:IPTiliN ?~emu m cA?m PIJi".t.41~3!t 

l~SQ-:?83 ?RGillJCT!OI caNSlll'Pii!lN ; ;~a3: 

\fonnes) Cfonnes} £iunnes) ~t(g) lKgi £Wt;1 

AITIGllA & BA.'i8UOA 597' 963 S•2 !i095 n.6 79.2 .... 
'I 

llAHAMS 25.c &26i 1) "520 I.I 19.9 227 

BARBAOOS 1'033 9066 708 22UI 57 90.9 247 

BELIZE 200 17ll 0 19li 1.3 12.1 !SI 

iJOllHICA 23861 177 506 23532 318.1 313.8 75 
6REIW)A 1218 so• 2 1720 11.• If.. I 107 

&UYAllA 20526 2 ... 20526 25.8 25.8 797 ~ 

JAllAICI 212822 333 6999 206156 101,8 '8.6 2091 

lllJITSERRAT 200 70 0 270 16.7 18,8 u 
ST. CMISTilltD I NEVIS 5°' •02 80 826 11,5 22.5 12 

~HT LUCIA 1538 "' so 2152 12.2 17.1 12' 

IllCEIT I &IEllllOillES 9821 669 8119 2371 76,7 11.S 121 

TRllillAD I TIJBA60 :~'19 55600 0 69019 11.9 61.1 112' 

ALL COUITRIES 30"20 7U27 17308 361539 58,3 '9.3 5211 

SOURCE: COURIER, JULY 1987 
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~!IP!IRTS 3EUZE 
....... 

1'82 ;~32 r~ i~3 '.'?lit :~, :~~ ::ss :~~' "Mli 
Ql.'AllTITY 'JHl.;,i ®Alff~TY V~U,'E ~<:AAHT't' 'i:.t..;E j.,'.~':':··; •4l'.ie ·fJAaTrTt ·;;!LE 

:.as .;oo as ;.SS .11JC as ~~ .. :i. ~oc ~s _;J •:1}1} 2S -~s :)~SS 

IHEAT 1'150815 35% 159&268'3 JSU ZtZ2~9 56i • ·}1} t) 2U3'750 3403 
~?CE &190 Ii ;mo !" .) !SA6~! PQ . £~·::.;5 600 30bll6 i36 
!9AIZE &3577 &l i3823' zu tGl9S32 seo ?:~·3:~ 153 lJ88SS 83 
liiiEAT FLOUR 7'6123 320 812116 m SS'86.~9 2.t73 · :·r'1~s '3602 351l5S;i 795 
MIZE FLOOR 172680 62 nm tO :22'62 65 . -~)j~.) 83 ii1!'3 '5 
;i~EP rEREAL FOOl!S 2'9030 Ul 20i006 :O& l.:."tii' 5;0 :::·21 5'7 2530St &eli 
~T ROASTED !beer) 13''973 6&7 lll8'05 iil7 93&2100 us ::.t2~! 351 816i83 lU 
llACAl!llI P4STA 52887 " 7310l il3 72013 m ...... -."'\ 87 2m• 28 -:;.:;: 
BREAD 7'9 2 !17 0 Bil 5 :to 0 588 1 
BISC"~ITS !Jl)llE£T8(D 56387 1' 8•866 80 9156' ' . 1;s.&2Z 50 80801 71 
BISCUITS S\iEETEllED 38'156 896 507722 627 680.99 903 .;;5337 9&9 738632 963 
DTID PASTRY 32037 87 l51i56 lS 195'5 &9 3'852 • 30701 75 
IllFAIT Fie> 110058 370 l.s56i0 J58 1U"2 303 i672'5 '°° 152•77 271 
FLllURllEAL STARCH llAl.T C68391 0 221"6 '73 333307 na '71090 117' 2'7807 &19 
COCllllT llESSICATED 100 0 20 0 0 0 21 0 0 0 
BRAZIL 1t CASHEW NUT 127 0 n 0 1323 3 338 2 2571 23 
DTrlER •UTS ,,, I 213' 13 1967 II U65 18 20011 91 
rRllP I CAL FRV IT DRIED 1573 Ii 1333 5 872 ' tl33 5 1071 ' JMS llARll JELLIES '°' 0 27650 SS 11060 21 751~ 9 23'6 3 
PEAWTS PREP, PRESEMD 12882 52 7308 18 2&9' 12 7866 25 zoa; 7 
POTATOES FRESH 3'73888 2857 39&3892 ll)'5 389'625 :mo '?7800, 2609 &10"36 2'35 
i!ED KIDEY BEAIS 301113 30& ISO 0 •20300 3n 6"300 568 9'5&97 ~! 
DNillllS 1899""20 1356 li80&65 i216 163123& IOU i812977 908 18'9359 12Sl 
DEHYDRATED VE& 27" 19 5326 21 '38• 

,,, 
~. l&&l 18 5773 20 

TAPIOCA 1008 3 233 I 351 " 2H l •20 I 4 

TOllATO PASTE 5'811 75 '3'31 71 7'023 79 7&3n 75 38303 'I 
GLUCOSE LACTOSE IW..TOSE U53t 31 3"60 ?l '1383 ll 3i71& 37 37957 1& ~· 
POUlTAY FUD 7376077 32&9 96837'3 3~77 '29e689 USO :1}'.jjJjl)O 3186 IU89'28 3'65 
CATTLE FEED &25108 107 U8326 176 81'i0& 273 :i&076l 28' 301393 80 
PI6 FEED 35069 II 121072 u 83687 " 212143 35 i0033& &5 
LARD 25'3298 2619 ls nu.; :977 29530'6 3052 2353&69 2210 366'130 2867 
TOftATO KETCHUP 239069 233 22703• ZiS 229801 235 359707 265 3'1792 253 
fEANUT BUTTER 370&0 107 40~~· ~5 58.00 m 1627 3 12333 15 
OILSEEDS PIOSTLY PEAIUTS 0 0 :s,g " 2550 J 7&5' 3 125 0 .. 
YEGEiAILE OILS TOTAL 121"30 &ll :&53381) ~;7 733'80 908 6t0060 720 19136 208 
rtOUSEHOLO SOAP 5'903 50 ?•I·~?"' lt)5 1'6280 Ill 150721 89 131'97 53 
TOILET :;OAP 39'5&2 957 ZS56GJ .t6o tlm& 8'7 330038 683 31U02 &85 
STARCH AAROl~OOT INULIN 21882 2~ !6:;; :1 .36100 29 15305 11 3•080 •I 
OEXTRIIS ROASTED STARCHES mi 9 :6~1 .; .. 2976 5 33'3 & 376& 7 

TRACTORS •. NUllBER> 190 1257 '. ~3 :65 &1 m :~J ;31>9 59 973 
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uvc~rncr unns BEL.lZE 
........ 

1982 l~S2 1m Im :~u :·~, !'115 19SS !!86 ;·m 

-TITY VAL\.:£ QUMT!!l :;.it_•.:£ ~J~Tr'it •,;ii_•;E 'l'MllTtTl '/Al.LE Ql.~T:?Y ·.:~;£ 

~ ooo as L3S .jOO as .. BS ooo ~s LBS 000 SS ... ss .)W 5S 

!OT !If llOVIllE ll05 373' !Q &'592 17, 2nu 96 ''" 
.... 
~ 

Sl£EP '6817 l .&7 58716 H3 ii2SOO 205 2m1 '2 20280 ~ 

SUDIE 7m5 18' 78835 !OS Hll&7 2&0 69137 209 .&Olli !2i 

CHICIBI 197'112 251 Ii?• 2 "° 1 I~ 0 508&9 n 

?Clll SILTED II •IIE i°"'51 i226 ~ 1031 1028158 1031 !12 !CS mm i006 

SAUSAGES 1389" 7.12 3'5257 76' &83513 '61 &Si7CM 891 '51160 SOl 

Ct.I& BEEF 28M!i6 713 35&232 781 157673 b3' 277"' WI 212'!0 3'I 

OTID ISTS E& PI&S FEET 7'1?t2 l~I 6'2600 
...... ,.. gaoan 162' 1'3&'27 2109 9N07' "" .:-...> 

TOTAL llEATS 613' 5'12 6"2 U73 "" 
lllU S1IETEIED a.EISED 3'DI '161 271d62 2570 21C2'15 271, 35732'1 2113 2'17'" 2728 

llIU IElatl 81 FIT 1533998 1223 i5Cm'6 12'& 1082006 853 1237"2 HM ,_, 1"7 

llIU SILID mK 81 182Dl U2' 217186 7S3 807183 17Q 1'7'515 2715 m3" 1751 

lllll PlllD BELIN n '51383 uas 676'71 1603 '57190 1581 131'157 1"1 "3l2a 1"5 

FIESH lllU 7'11'1 " 1931 ' 3'3U2 3'7 57m m 3m3! m 
BUTTO 302290 110! .. 1•2 190559 585 U7531 1171 113535 3'I 

Cl£ESE Ill OIO 3032803 68Al 18'8186 3'20 332515' 7388 '101'31 10'23· 39551 ,111 

E66S FOi EATllS OOZEI IU332 312 909IS m 630CO tlS 87'73 1'3 '"° 13' 

TOTAL DAIRY I E66S 20790 111189 :ws 22550 mu 
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Sur!llAIT Ill'ORTS All> EIPORTS FIDJ SECTllt. 

~QTAL VALUE [llPORTS 

;crM. YAl.UE EIPORTS 

'!'OTAl YAl.UE RE EXPORTS 

1982 
tvMTITY 

LIS 

1982 1!83 
YALUE QUAITITT 

000 Bl LBS 
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-~3 ::s• 
'ii1l.IJE ~Tr~ 

tJV;) SS (JS 

lSS i0000c10 
!ll ~.:.540 

~Ul7 0 
.) 0 
0 0 
0 ~ 

l2 0 
2 0 

1983 "" 
VALUE QUAllTlTY 

300 BS LBS 

n/a 

n/a 

:iii 

l~.S :!SS 
·:AL.:JE ~JMTIIT 

·~OC ill '-t~ 

;93 lilO 
73 80000 
~ G 

~ JS 
0 3U3S 
0 150 

0 27'1H 
0 0 

l~C 1385 
VALUE QUAllTlTl 

000 BS LBS 

260373 

1&571, 

A0685 

........ 

:~gs "'%' 
'J=t.!.iE ~·JUT::'! 

!)00 SS :.as 

0 0 
31 360000 

um I) 

0 13"3 
1 1'50 
0 0 

C'3 ClGOl3 
0 • 

1915 1986 
YALUE QUMTITY 

000 Bt LBS 

1:sss2 

-~~b 

Wll:.E 
'}t~ SS 

0 
337 

6"57 
13 ., .. 
0 

& 

• 

198' 
WILi.iE 

ooo as 

2UOl5 

1'8,57 
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INEXE 2 

GROSS l'IARGINS ON CASSAVA PROOUCTI~ & BREADIWCIN6. 



P/Q F~ru CAPiill COSTS- EtllPIOT. 

;; :.~,; -~ :iii!SE ;,l!tB :iAC::t 
r:: Eol(r 3flia;ie, :me ?' ...li6it 
ill :!1C.1 im:'6i~ 3mY 
?l EolCH '!iiCTllR ?llPJ!liED FDT Ela ;.QAllEI 
PS ... E.O n10 HEl.. HP!'~ ;iAilER .:. 

F/O FICTmY CAPITIL CCSTS • EtuIP!IOT 

F1 EACH CASSAVA &RITER 1 Tiii PER HM 
F2 i EACH CAS$M CiiIPPII& llACH[llE 
F3 I EACH FUIUll SIFTER 
F• 1 EiCii iilUIWl.IC PRESS 
F5 6 EACH aREAD l1VEIS C..S 
F6 2 EACH PILYTIDE BA6 SEM.ERS 
Fi ~Ail EACH HAii) TOOlS SlE"~S llRUSllS 
Fl EACH 1 0 HP HMllEI !llll 

F' EACH FEED llIIEI 
F!G EACH STARCH EITRACnCI TA8LE 
Fil 2 EACH llOTllict:D PGllER SAYS 
Fil EACH VATEI TMK AID PIJIP 
Fil VAR EACH IISTILLATIOI OF El.ECTilC i'tllEi 
FU •;AR EACH PlPll6 • VIRill& 
FIS EACH SIJILDII& COSTS dO i'1 ft EITEJIS!OI 

TOTAL 

iGTAL CAPrTAL COST Cf ~OJECi EQIJIP!OT 
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l 
l 
I 

I I 
I I 
I I 

r 
I 

r 
I 

r 
I 

I 
r 

I 
I 
I 
I 

: '."}00 : ~i)!;4 

.:<:·;~ ;Z:l)(}t) 

iac-0 :goo 
71)t)O ?tJOO 
et--00 ! 6000 

--~4 

:•X•J 
. :,; . 

'lo:" •• : 

lml£ 2 Ta£ 2 

1700 1500 211 1700 
iSOO 1300 200 ISM 
1000 1000 30I ;300 

200 2000 2000 
200 1200 1200 
lOO 800 BOO 

ESTillATE 500 500 
HOO lOOO 1000 
6000 6000 '* 1000 1000 ioot 

.tOO !JOO 800 
2000 2000 2000 
&000 IOOO '°°° ESHllAiE 1000 i004 

!2000 12000 
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WIElE 2 ';'a£ l 

tm.JI~ CISSM PIGCESSll& FACTIIY 

""'68 iiESC!lt?r;a Q~TS ?~ ?::Ai ~Si ~Ei UA! ~lftl. ::sr 
; ' :s ·.IS ' 

1 .eo ~Jll&Eii iit\li.J lfrnH!llS 3S5.00 ... -i\ 
~'-~ :;JOOO. ~G SGGG.~O 

1.00 
- KWE?. 

JOC.00 ZS.90 7500.JO liSG.CO 

i.GO WSIMI /DB..lVEll !WI 300.00 ::t.QO 6000.GO JIGCUt 

!2.eG ?IOCESS OPE!!ATillS JOO.JO !3.00 WGO.iJO J2400.00 

L.08 rt.IL • CHMCllL IJIERlilltS lff.OG li.00 %00,IO 4800.H 

zo.oo casa.~ 100,0G 16.ilO moo.oo 160M.GO 

37,00 TOTIL 129900.00 "'50.H 

mJE 2 lible • 

FACTmY PRIDICTilll C:ISTS 
DESCllPTIOI AIOUtT UIIT CDSTIWIIT TOTAL COST TOTAL 

BS I I US I 

PURCHASE CASSAVA ltllTS 7'8000.00 LIS • 10 7'800.00 37&00,00 

lA8IMI £SEE !.AilOOI COSTS ~le 3) 12"00 6.&950.00 

PAClll6 llATERllLS 80000,00 PUS ,O? 1600.00 IJ00.00 

TUISPOIT /SILES/MllETll6. 80000.00 PKTS .llS .&000.00 2000.00 

FtREVmm Pl.US FIE. 250.00 LOAOS •0.00 10000,00 S000,00 

E!.ECTllCITY <ESTIJIATE> 300.00 DAYS 11UO 3000,00 ?S00.00 

~ATER 300.00 OAYS :.oo 300.~IJ 150.00 

TIJTM. 4Zl600 lll300 
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~T~.AiEJ GROS$ .i1 Fii CASSltl FMI SMAL. 

~GSi> 

~"'ffR ~E~aq:?rr:l!I ~tAll~rrr •-vf'~ ::s; ."t!C' ·:::ll :~·:- ::.:\:.E '!'uT.il .t•a t 

• :: s !:; s .. 
' ·:s s ::t 

;JMJ PREPAMTUJI 1fJO ~~s lO ~;:.1:.: 'GOO 
., 

?'...AIHI& 'IA .lCRE'S 75 ::~;~ ;so .. _.,, 

.. 
i&Dill& '° ACRE; ~o z:oo IZGO ~ 

l ifr1RVE5TII& 20 ~CRF .. 3'5 .......... 
• j·:·.· '3650 

5 00.ICALS SPRAYS 21 ACaES ;o !200 itO 

&ILllTilli lllTERIALS i5000l1cre} ?00000 ST!O'S .02 ZiJCa} loot 

COSTS 22&00 11200 

SM.£ iF RllJTS TO FACTillY 260000 .I 26000 13000 

50 10000 

l 'SALE Of PLAITII& MTERIM. 50000 ST!tr.'i .')25 ;250 625 

20 2900 1000 

TOTAL 39250 1%25 

IW&il 

l!All611 PER ACRE 8&2.S 421.25 



!IS9IE ;G !llSII Fl9I FICTiaY 

~SCIHPTIOI 

CASSAR ilEii 

CASSAVI Al?llll. FEED 

CASSIN STlllCll 

FICTllY PllKTilll COST 
CFmTA.'UU 

1111511 Fii FIIED C8STS 
IEPllEtIITilll, IllEREST ,PlllFIT 

ll£T9 Ill CM'ITlll. 

-

!itil!SER !JlllH 

75000 iliEAOS 

100000 LBS 

2000 i.SS 

28 -
.-OE 2 

~r;·:.~:r ··~IE 

; s s s :;S s 

3.5 ~525ol0 ;~iisu • 

. !2. !ZOOO bilOO 

1,2 lAOO :zoo 

476~ 138'50 

2.23600 111800 

60.625PERCEIT 
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INEXE 3 

CASSAVA BREADMAKING IN ST'"' CREEK DISTRICT. 
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IMEXE 3. CASSAVA BREAD IWCIN6 IN STANN CREEK DISTRICT. 

A3. 1 Cassava roots are carried to the factory in sades and tipped at the 

peeling area. rtost of the root is grown on the Sabal faaily"s far• tllhere 

fields are within easy walking distance of the buildings, Solle root is 

pul'chased from surrounding far11S but insufficient quantity to supply the 

present capacity. The reasons for this could be that the Sabals do not 

supply t.ranspJrt and do not know which saallholders have root for sale on 

any day. Another reason is that producers are not generally paid on 

delivery of root but. upto one 80nth later. there is no systea of wei~ing 

or recording quantity delivered which results in loss of confidence from 

the prodxers supplying the factory. labour is a constraint and it is felt 

that Mare would be grown if land prep;lration could be done mechanically. 

A3,2 The roots are hand peeled. This can be done quite <Jjickly since a 

knife inserted under the skin and cortex will cause easy separation, The 

process is however labour intensive, the Sabals estimating one person being 

_ capable of peeling 50_ pounds of roots per hour. ( 23 Kg/Hr > 

Al.3 Washing the roots is done in an open tank to remove sand and soil. 

A3,4 Ttie rasping aachine consists of a wooden cylinder on a 11echanically 

driven she.ft ( 3 H,P petrol engine > which has been covered by perforated 

tin. As a result the surface of the cylinder is very rough, The cylinder 

rotates ii" a box which has a close clearance with the cylinder. The roots 

are oushed into the box and against the rasper, The resultant pulp is 

often passed through the •achine twice but the operation is very fast. The 

pulp is deposited onto an inclined board so sOMe draining of the starch 

water occurs. 

A3.S Straining or water extraction 1s done in long woven tubular baskets. 

Each round basket 1s about 10 feet long ( 3 Metres > with a dia•ater of 

iilbout 9 inches <23 c•>. The t.ubE- has a w.outh at one end in the side of 

the tube. At bot.h ends there are strong loops woven into the t.ube. The 

cassava pulp is loaded into the baskets by hand which take on a thicker 

configuration. The bas~et is hung fro• t.he roof structure iilnd a pole 



• 
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passed thr°'4'1 the bot.to. loop. Two people sit on the pole adding wei('t 

to the basket. The weave of the basket respon:25 to the tension on both 

ends and allellpts lo elongate ttu; squeezing the contents. The process is 

very efficient since the pulp is left for 15 11in1tes only or until the 

basket stops dripping water. The basket i!. then lifted down and emptied. 

By this li• the pulp is ca11pressed into cylindical blocks which feel quite 

dry to the touch. Four persons operate the baskets, one person stationed at 

the lop of the building to lift and guide the baskets for hanging. The 

other three fill baskets an::I sit. on the pole during squeezing. 

A3.6. A .echanical sieve has been constructed locally but is not in use 

02 to bearing failure. The aachine consists of a box with sieve bot.to. 

which is mechanically shaken by a caa- shaft which is driven by a S H.P. 

mot.or. During the •ission's visit sieving was being done by hand by 

rubbiilQ the dried pulp through a woven basket. A daap flour results and 

so.e fibre is produced. 

A3.7 Baking is done on an open hot plate which is heated by firewood. 

The operation is •ost.ly done by W011e11 who take approxiaat.ely one kilogram 

of flour and spread it evenly over tt.e- hot plate at a depth of about 10 

MMS. The hot plate known as a ca11al, consists of oil drua sides to keep 

•f'le heat in and a 10wn steel plate placed over the top. Firewood is burnt 

below the plate. The height of the working surface is at about 40cr.s which 

.-.eans the operators are stooped over the hot plate as they attend to the 

bread. 

The flour is co.pressed onto the circular plate Cdia.eter of 900..> with 

wooden trowels or with brushes. Aft.er approximately 3 •in.ites the flour has 

congealed into a biscuit and can be turned on t~.e plate. The cooking ti•e 

is about 8 11inutes and just before the end of cor.Jk ing the bread is ~cored 

into segr.ents wt1ich readily break up when the bread is re1DOved frOlrl the 

ca•al. Additional flour is added during the cor..lking and is sprinkled over 

ttie bread. This is quit.e wasteful .: SOiie flour is scraped onto the floor. 

A3.8. The breads are al lowed to cool and then transported t.o aarket in 

halves or broken into segMents and packed into polythene bags. 
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CASSAVA BREAD MAK I NG • ( SABAL Cf>ERATIC ... 

ESTIMTED l'IASS BALANCE. • 

CASSAVA ROOTS 100 Lbs 

I 
651 water= 6SLbs 

251 starch= 2Slbs 
10~ others=lO Lbs 

HAtC> PEEL peel 20 lbs --- 651 water= 13Lbs 

l 
HAND WASH 

I 
l'IECHANICAL GRATER·---

101 starch= 2 lbs 
251 others = 5 Lbs 

WET PlJLP 791 water = 59 lbs l 75 ~ 21S solids = 16. Lbs 

STRAINING BASKET - starch 

I 39 Lbs 611 water :a~rLbs 
~ 39% solids = 12 Lbs 

nECHANICAL SIEVE. 

I 36 Lbs 22S water = S Lbs 
781 solids = 28 Lbs 

------+-ibre 

HOT PLATE 

I 36 Lbs 28i water = 7.5 Lbs 
721 solids = 26 Lbs 

29 Lbs 

CASSAVA BREAO. 

i 25 Lbs. 3% water 

12 BREADS. 

= 0.5 Lbs 
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A3.9 The praises consist of an open sided shed. the caaals placed in one 
........ 

area with the SllOke rising through the working area and out thr°'9'l the 

sides of the building .• 

Il'FROVB'IENTS TO PROCESS 

Al.lo. SOMe i.-ediate i11prove11ents could be .ade to the caaals. They could 

be higher and an enclosed fire with chi1U1ey 11ade out of clay or brick, The 

top of the stove could have a hole to accept the plates for cooking or a 

dish into which deep frying operations could be done for prod.lets such as 

cassava, Yilli or plantain chips, Pop-corn could also be produced on such a 

stove. 

Raising the height of the caaal would also enable cooking to be done at a 

aore cOMfortable atti':.ude. 

Pulp pressing could be done 11echanically either by hydraulic or ~crew press 

but the present .et.hod is quick and efficient althoug-. filling the tube 

baskets is quite labour intensive. 

l"lechanical sievinJ would speed up the production of flour but this would 

only mean repairing the present •achine. 

S01"1e experiWR?nts were Made by fillin.;;i flat MOulds with fl•:>ur and placing 

these on tt1e ca~al. C A dried •ilk tin top was used >Half-way through the 

coo~~ing the lid is overturned and cooking is cor.pleted directly on the 

camal. An acceptilble bread was 11ade which required no tri111r1ing, ie less 

waste and no additional flour was added. This could be a sir.pie •eans of 

reducing waste and tiirie spent over the ca.-1al but the method requires 

~ additional research. 

The breads Mave an jndefinite shelf-life sine~ they have a very low 

moisture content. 

The starch water is drained to waste fro11 the squeezing bas!:ets but this 

could be run over a starch extraction table where starch for sale would be 
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deposited fro. suspension. This could then be collected and sun-drielil,. and 

a 11arket identified within Belize. 

' 




