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1.¢ EXECUTIVE SUMMARY,

1.0 A one wan mission,an agro—industrial specialist with experience of
the cassava processing industry, visited Belize from the 2nd June -7th July
1987, The Govermnment of Belize agreed to the mission following discussions
in 1985 of a paper by sessrs Hurley and Usher on the use of cassava as an
animal feed or/and as an industrial fuel feedstock, The responsible
Ministry for the aission is the Office of Economic Development, part of the

Ministry of Finance.

1.02 Belize has th~ lowest consumption of root crops in the Caribbean and
central America., It has been estimated that approximately 100 tons of
cassava would be available for sale per year, The population is small,
165,000 people, the density of population is low - 6 persons per square
kilometre, and therefore the internal market is small. A cassava industry

would have to be export orientated,

1,03 The 6,D.F, of the country is based upon agriculture,mostly sugar,
citrus, bananas, fish and forestry products., Government 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 production is concentrated in the Stann Creek and Toledo
districts where the crop forms an important cultwural part of the diet of
the Garifuna peoples, Cassava is consumed mainly by this social group but
is not a popular food amongst the other ethnic groups that wmake up the
population of Belize,

1.05 At present cassava cannot compete with maize for inclusion in animal
rations bLecause it is too expensive, The country is self-sufficient in
pouliry meat and eggs but has to import most of it's pork products, These
are an important part of the diet, especially iard and cheap pork cuts,
despite many attemptis, pig feeding has been found to be uneconomic,
Cassava pricgs would need to be at least half their present level of

BS $ 0,10 per pound ( US $ 0,1] per kilo ) to compete with maize,




1.06 despite these attl"active prices paid on the fresh market very little
cassava is produced for sale. There is a shortage of labour in agriculture

partly because agriculture is considered a lowly occupation and 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 market for
natural starches from other sources and the fact that starches can be
readily modified for use, The animal feed indﬁstry in Europe is over
supplied with cassava pellets from the Far East and at present Belize
cannot compete on price,

1,08 Small scale processing of cassava into bread is being undertaken
which has a good market and is even exported to the USA, One family
busines<, the Sabal brothers, are producing bread on a commercial scale,
A proposal is made to assist this operation as a pilot scheme for bread
production and pig feeding.

1.05 An agro-industrial development fund has been propused which would
provide money for technical assistance in establishing food processing
businesses on a cottage scale in the rural areas, The fund, to be managed
by a committee of Govermnment, NGO and private sector personnel should
enable the very swall businesses to af‘ord consultancy and managesent
services, It is also proposed that the fund would strengthen and train the
private sector service industry in management, accountancy, agronowmy and
process engineering, Tr2re is considerable loril expertise available in

the country to do this,

.10 A review of opportunities in agro-processing is recommended in order
to provide Government with a comprehensive plan and basis on which to

derelop it's diversification progjramme,

1.11 Costs of recommended assistance amount to :-

A} Agro-industrial development fund US $ 50,000 at establishment
replenished toc UC ¢ 50,000 arnually for five years, Maximum cost
Us s 250,000,
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B) Agro-industrial review - Team of six persons at a maximum cost of
US $ 100,000,

Total UNIDO assistance to Belize agro—industry US $ 350,000 over a five
year period,

1.12 There are sufficient funds available in the country to provide
coamercial loans to small businesses, but assistance is required to enable
the very small businesses to use these funds, One of the objectives of the
Agro—industrial Development fund would be to enable individuals and N60s to
do this,

1.2 CONCLUSION,

1.2.1 The mission considered the scale of production and processing of
cassava in Belize. It does not foresee the development of a large scale
export orientated industry based upon the crop. Assistance is recomsended
t.o!privat,ely owned factory already producing cassava bread which would act
as a "test bench " for research into the economics and technology of the
cassava industry and animal feeding., Additionally the mission considers
that technical assistance should be made available to very small businesses
engaged in agro-industry by the emplovment of iocally based consultants
through an ago-industrial development fund, A review of the country's
agro~industry and possible development including such measures as export
incentives, trade tariffs and export enterprise zones is recommended, This
would assist government in it's long' term planning for agricultural

diversification,
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2.0. PROJECT BACFGROUND AND HISTORY

~
2.1. This exploratory study arose as a result of a paper put to Govermment

by Messrs. Hurley and Usher in August 1986 entitled "Towards an Agricultu-
ral Revolution™ * and which was discussed with the regional representative
for UNIDO in 1985. The Govermment officers concerned, employees of the
Ministry of Agriculture, are no longer involved with the prcject. The Office
of Economic Development agreed with UNIDO that an exploratory study should be
made by a general agro-industrialist with experience of cassava processing.
Th: consultant T. Jarman, visited Belize from the 2nd¢ Junme till 7ch July 1987

to carry out the study.

2.2. Belize has the smallest per ciput consumption of root crops in the
Caribbean (Annexe 1). Cassava is not a staple food in the country but was
found to be an important part of the diet of one ethnic group, namely the
Garifuna. Belize's population is composed of a number of different ethnic
groups, 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 2n influence on the population’'s attitude to agricuiture and has
caused many traditional foods and culinary practices to become only occasio-
nal or ceremoaial. The Garifuna community is centred in Stann Creek district
and it is in this districc that most cassava 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% resicent in
Belize City, the commercial capital. The rural population is therefore
very small with a density of only six persons per square kilometre. An
un«nown but very significant proportion of Belizean nationals reside
temporarily or permanently in the USA and as a result most families have at
least one expatriate member. Remittances are made to relatives in Belize
which also tends to discourage the need to work in agriculture. The more
important factor is that the most productive age group in the populacion
are overseas leaving a shortage of labour, especially in agriculture.

Agricultural work is now increasingly done by immigrant workers from

* Copies may be made available by the Government




surrounding countries. They are attracted to Belize by the higher waQ:
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 is still the country's major foreign exchange earner
with sugar (54%), citrus (14,2%,, bananas (4,3%), fish (10,55%) and timber
making up the major exports. The plantaticn crops are associated with
multinational companies which, by setting up processing operations have
created a ready market for thc smallholders. Belize has in effect become
an "orchard" for off shore companies. Nationalisation has taken place
within the industry but the export markets are still controlled by the
parent companies. The sugar industry is dependent upon world prices and
competition from the rest of the Caribbean. The Govermment'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

iwmported.

2.4. In chis context cassava needs to be considered in terms of its
opportunity to become an industrial 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
commodities. 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 iabour demand
compared to plantation three crops. The market could 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 instance 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 Community imports large
quantities of dried cassava for animal feeding from the Par East. Imports
are now over quota and great efforts are being made, by Thailand for

instance, to diversify out of cassava production.




2.5. There is a demand for cheap sources of carbohydrate in Belize fQ-
animal feeding, especially pigs, but currently the market price for cassava
makes it uncompetitive with maize. [ B$ 0,10 per pound for cassava, ( US $
0.11/Kg) B$ 0.15- 0.20 per pound ¢ US$ 0,.16- 22 /Kg ) for maize 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 which would cause cassava to cost a
minimum of BS 0,50 per pound,]1 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 Messrs Hurley and Usher¢®’proposed the
use of cassava as an animal feed but at that period suggested a price of BS
0.02 per pound (US$ 0.03), The paper, see annexe 4, shows that the cost of
a home produced ration for poultry would not be dissimilar using maize or
cassava at this price and that the great advantage that cassava would
provide the producer will be the far greater bulk per unit area than maize,
ie. maize, two crops per year yielding 2 ton carbohydrate per acre per year
compared to cassava, one crop per year yielding 15 tonw/acre/yr. Thus far
less labour in land preparation and husbandry required for a greater yield
of carbohydrate . OCn this basis the mission would support the view that
cassava could have a future in the feed'ng of livestock especially poultry
on "on-site” produces rations, Yields of cassava of 15 ton per acre, as
suggested in the paper, are however not the norm in Belize because of the
low level of husbandry and mixed cropping systems and whilst the root can
fetch B$ 0,10 per pound (US$ 0,11/Kg) it is too expensive as a livestock
feed,

2,7. 0Of interest is the fact that cassava, fresh, sells in the market for
B$ 0,50 per pound (US $ 0,55/Kg) which if the producer only received half
would still provide an income of B$ 7,500 per acre (i5 short ton per acre x
e$ 0,25 per pound,)( US$ 9,990 per hectare.)

(1) Towards an Agricultural revolution R, Hurley, R,W Usher 1985 and 1986




In fact, producers are accustomed tc receiving only B$ 0.10 per pound~and
with average yields of only & ton per acre, cassava still produces an
income of B$ 1,200 per acre/year, (maize at B$ 0.2 x 2 ton per acre/yr= B$S
800 per acre/yr,) Cassava is therefore an attractive crop to produce
commercially at the present time and yet one of the manufacturers of

cassava bread offering this price cammot get enough root.

2.8 Hurley and Usher also propose the establishment of village processing
units which convert cassava to ethanol and in admixiure with glycerol from
vegetable 0il ( eg. soya ) would produce a diesel substitute at a
tommercial price, There are as yet no examples of this in the world
although the technology is proven and in Brazil "gasahol™ is produced from
tassava which is mixed with petrol, The plant is however quite capital
intensive in the context of Belize and as yet there is insufficient
interest in the production of cassava to warrant serious consideration,
There is a proposal to convert an existing, but closed down factory into a
wet ethanol plant using sugar as the feedstock, This is a joint venture
with PetroJam of Jamaica and is situated in the northern district of
Corazal where sugar is already grown by smallholders, Corazal is the other
end of the country to the present cassava growing area and in this case
cassava would have to compete with sugar in the production of fersentable
sugar per acre if farmers were to be encouraged to change.

2,9 Three historical projects also detract against the likelihood of
cassava becoming a major industrial crop in Belize, In the 1940's a
Canadian funded project (Empire Starch) set up a starch factory for export
but closed down soon after the second world war because the process was
uneconomic and there was a sheirtfall in the supply of roots, More recently
Cassava Products Company (1975) was formed %0 grow and process cassava into
products for export., ARlthough the company still exists it is now defunct
through lack of capital and management, Root production on the company's
own farm (20 acres) was more costly and more difficuit than planned,
Cooperation from surrounding producers was also lost due to the company’s
inability to pay on delivery for the roots, Unfortunately the project
never produced enough product, mostly cassava bread, to be able to
denonstrate the company's viability, Lastly is the existence of ithz Starch




Producers Association which is a long established marketing cooperative
vhich has produced starch using traditional technology for export,and
internal consumption, World markets for natural starches have declined due
to the ability to modify starch from any source for any particular use and
therefore cassava would have to be of particularly high guality, at very
low cost, which is not possible to achieve under traditional conditions,
Members of the cooperative have tended to diversify their production to
other crops which they can sell fresh on the local market, All three
projects are/were sitad in the Stann Creek district and agzin amongst the
Garifuna and Creole people,

2.10 The mission investigated the inclusion of cassava flour into the
national bread. The bakers and bread consumers in Belize are most
discerning about the quality of their flour and bread that even the
suggestion of an adaixture to the flour would affect the current sales of
flour from the mill and a switch to imported flour, Additionally wheat
received mostly from Canada and the USA is subsidised by aid and is
therefore cheap, Recent shipments were at US ¢ 160 per ton C.I.F, Belize
City (Equivalent to B$ G.16 per pound )}, This prica is likely to be even

iower in the future because of american aid.

2.1} Despite the above, pure cassava bread is produced in Belize on a
comwercial 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
small factories in the Stann Creek district, The largest commercial
producers are the Sabal family of Dangriga who currently process about two
tons of roots per week into bread and have a ready market locally for their
product, Occasional deliveries have been made to EBelize City and even the
USA where demand has outstripped supply, The process is simple, fast but
fairly arduous, (see annexe 3 for description) The major constraint to
production at the time of the visit was the supply of roots even at the
offered price of B$ 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 propasal designed specifically to assist the Sabal factory in this

report,




2.13 The only other cassava project suggested by the missiom is the\
shipment of peeled, sliced, frozen cassava to the USA, Cocta Rica already
exports frozen cassava to the ethnic markets in the USA and there is a
demand in other caribbean islands for the product. As a trial it is
suggected that shipsents be made from the village of Hopkins where there is
a fishing cooperative owniny freezer plant for the export of fish, By
using the same equipment the economics and viability of producing cassava
for this market could be investigated, An F.0.B, price Belize City of US $
0.20 per pound should be the aim, There are existing organisations and
expertise available to undertake the research in Belize. The establishment
of an Agro-Industrial Development Fund is sucgested in this report, The
fund couid be administered by BIEPU and used to fund these trial exports.




3.0 PROSPECTS FOR AGRO-INDUSTRY,

3.1 The mission found the development of a project which specifically
aimed at nromoting cassava was likely to be too narrow in it's cbjectives,
Vith the diversification of agriculture as the national objective in mind
the consultant considered some of the constraints which were limiting the
development of a food processing industry in Belize, Study of the
country's trade statistics in food (annexe 1 ) show that animal feed,
potatoes and onions, pig products and milk products constitute the major
imports,

3.2 Animal feed imports are shown to be the protein, vitamin and mineral
ingredients which form balanced livestock rations, The country is self-
sufficient in maize production mostly through the mechanised faraing
activities of the Mennonite community at Spanish Lookout and Shipyard. This
community also undertakes all the feed millirg for the country, The
objective must be to produce more high protein food within the tountry,
C.A.R.D,I, ( Caribbean Agricultural Research and Development Institute) is
already working on the distribution of suitable varieties of soya bean to
farmers, 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 mill.

3.2 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 supply has
proven to be too costly at the ambient temperatures and humidity 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 attempt
to reduce pork imports, Frozen pork can be imported cheaper than home
grown pork on the commercial market and as a result very little pork is

produced for sale in Belize, The country is now self-sufficient in poultry




products and work is being undertaken to reduce the cost of rations to\
enable economic intensive pig production to be viable,

3.5 MNMilk import statistics are misleading because Belize re-exports upto
seventy five perzent of it's cheese imports to Mexico and other neighboring
countries. The Belize Marketing Board (BMB) has a wonopoly om the
isportation of camned milk, During the last five years two dairy plants
producing pasteurised msilk fros local dairy herds successfully demonstrates
the possibility of developing an agro—-industry in Belize. There is now a
growing desand for pasteurisad mi ik

3.6 There are therefore no prospects for import substitution on a large
scale but there are significant imports of processed foods that could be
substituted., eg potato crisps by plantain and yam crisps, Peanut butter
and tropical fruit jams are examples where this process has already begun
in the country. Any commercial operation will need to consider exports as
a major objective. The processing of waste bananas into puree, paste,
dried flour, infant foods and flavourings would provide better prospects
than say cassava in Belize because the raw material will have z2lready been
grown, assesbled and would otherwise be wasted as a by-product of the
export industry,

3.7 #An Agro-industrial review is recommended to identify opportunities in
Belize, and an outline of the suggested terms of reference and

justification is given in chapter four,

3.8 Small scale food processing is a useful vehicle for alleviating rural
poverty which exists in Belize, Projects are already being undertaken in
the development of income generation and job creation activities, Agro—
industrial processing is often the first of such projects, An objective to
be suggested is the concept of making each village or community as self
sufficient in food as possible. In the UK for instance the large flour
milling, baking or brewing industries grew out of acquisition of the
village miller baker or brewer ie, small cottage industries supplying the
local comunities before the development of the national transport system,

Rural development can, as a result take place by considering a village or a
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commmity as a whole entity and making it self sufficient in food products
rather than the development of a single industry because it satisfies\a
national demand or trenc or is the idea of a particular entrepreneur or
organisation working in the country, In Belize there appears to be no
shortage of ideas, technical expertise or finance/credit for starting saall
scale processing. The constraint appears to be affording the msanagement
skills and training to run a business on a comme~cial basis for a long
enough period to ensure that it is sustained. By observation the mission
considered that there is a considerable wealth of expertise in the private
and quasi-government sectors to supply management and technical services,
The businesses .re unable to afford to use these services and as a result
the professional skills become disillusioned and will emigrate or find
persanent work in the public sector where they might becose unavailable for
use by these very small businesses,

3.9 It is recommended that an Agroindustrial Development fund be
established to provide grant money for the employment of local services,
research and development work, marketing, feasibility studies and training,
Further details of which are given in the following chapter,




4.0 NMISSION RECOMMENDATIONS AND PROJECT PROFILES, ~

4.1 The opportunities for the establisheent of an export industry based on
cassava have been discussed, The mission considers that there are saall
projects which would assist the present cassava industry and desonstrate
the possibilities of cassava becoming a more important source of animal
feed or commercial crop for export, To do this, assistance is recommended
to provide o research studentship based upon the Sabals fara to undertake
pig feeding trials., Additionally advice on export marketing, training and
sanagesent assistance is recommended to the Sabals to determine means of
improving cassava bread output, A costing has been made to improve
production but it is recomsended that a2 commercial loan be sought from
existing developsent funds,

4.2 In order to seek alternatives in agro—industry and idewtify areas
where agriculture could be diversified an agro-industrial review is

recommended,

4.3 One of the major contraints to development was found to oe the
inability of very small businesses in the rural areas to avail themselves
of existing financial and managerial services, It is recommended that an
Agro—industrial Development Fund be established to provide grant money to
finance the short term employment of local consultants or training and
travel for personnel engaged in small food processing businesses in the
rural areas, Small scale appropriate technology equipment could also be
funded which would mean the fund will provide assistance to local artisans

such as blacksmiths in the manufacture of equipment,

4.4 Project profiles of these recommendations are given below, This acis
as an identification of opportunities and further work will be necessary
before the projects can be funded for implementation,




4.1 TERMS OF REFERENCE FOR AN AGRO-INDUSTRIAL REVIEW OF BELIZE, ~

4.1.1, BACKGROUND .

Belize has a very small population (est 165,000) and thus a small local
market for processed foods and agro-industry. Over 25 percent of 6.D.P.
and 45 percent of employment is derived from agriculture through
traditional export industries such as sugar, citrus, bananas, timber and
fish, The Govermment has a policy to diversify the agriculural base to
avoid the vagraries of the world market, Some alternatives already exist
ie, jam and sauces and cassava bread but the whole range of opportunities
needs study.

4.1.2, OBJECTIVE,

To determine what industries would make a viable contribution to the
country's foreign exchange earning potential and what policies and
incentive prograsses and legislation would be needed to encourage the
growth of the agro-industry,

4,1,3, TERMS OF REFERENCE.

A team of specialists will visit Belize and study the present agro-industry
in total, particularly:

1. Review the present agroindustries which are successfully contributing to
foreign exchange earnings or savings, Their scale, organisation, economics
and constraints will be studied and conditions for success identified,

2, Review the smaller scale projects being designed to develop rural areas
and alleviate rural poverty, Particularly income generating projects,
employment creation and womens developaent,

3. Review the fiscal and other incentives policies of Government designed
to assist the diversificatlion programme,

4, Identify opportunities which might best utilize the resources that
Belize has,
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5. Review the present service industry to ag;icultural production and\
processing in terms of available expertise, managesent, accountancy,
research and input supply of spares, and raw materials,

6. Deteraine the existing sources of credit and finance available to the
industry and suggest isprovesents,

7. Identify opportunities and organisations and traiming needs for any
prospective industries and Jetermnine how bes* government could assist,
Deteraine the effect on employment and GDP that tiwse new industries might
have,

8. Prepare development plans for future agro-industrv and agri-business

4.1 .4, EXPERTISE OF THE TEAM,

The team is expected to be a mixture of local consultants and international
experts, It will require the following skills, Macro and Micro economics,
international marketing, agro process engineering, agronomy and crop and
animal production, sociology, credit and project plamning.

4,15, MAN INFUTS AND TIME SCALE.

A team comprising no more than six consultants of which 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, Total
time input of 330 man days.

4,1,6, SUPPORT FROM GOVERNMENT,

Transport and access to reports,

4.1,7, SUPPORT FROM AID AGENCY,

Finance to cover the cost of fees, daily allowances and preparation of the
report, Budgetary cost US.$ 100,000,
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4.2 THE AGRO- INDUSTRIAL DEVELOPMENT FUND,

4.2.1. A number of projects have already been started coordinated by such
organisatiions as the Belize Rural Womens Association, the refugee
settlement programses, UNICEF and othc~ N6Ds and cultural societies in the
country. These industriss need to be monitored by central govermnment, the
marketing of their products coordinated and promoted and the experience
gained disseminated around the country, Very small businesses cannot
afford to employ the se~vices of management and technical consultants,
Specific marketing and technical research work is also required to assist
in the diversification of agr.cultural processing into viable alternatives

to the multi-national businesses that exist at present.

4.2.2. An Agro—industrial Development Fund is recomsended to provide a sus
of grant money to be used in the employment of local expertise for
research, development, management and training directed at assisting the
food and agroindustrial processing sectors of the country.

4.2.2 . The exact method of administering the fund will need to be
determined by Government but a suggestion might be that the money be placed
with one of the credit institutions such as the DFC or NDFB. A committee
be formed comprising mewbers of organisations working in the rural areas
as well as individuals from the private sector, The coorinatory body for
the func might be the Belize Export Investment Promotion Unit (BEIPU) who
would call regular weetings, once per month, to determine disbursment of
the funds according to application, By ensuring that consultants and NGOs
are on the committee it is hoped that they in turn will encourage and
assist businesses and projects in the rural areas in their application for
funds,

4.2.4. 1t should be stipulated that the fund only be used for agro-
industry and that the work that it is used to fund results in a
comprehensive and regularly written report on the subject covered, These
reports should be centrally stored eg BEIPU and experience and information
gained from them be freely accessible to the general public and to




government, An annual report indicating the disbursment of the fund Q
provided to the aid agency providing the capital for the fund .eq: UNIDO
technical assistance grant,

4.2,5., The size of the fund would be modest, estimated initially at

US ¢ 50,000 which is replenished each year over a five year period
following the annual report and accounts, A portion of the fund, say

no more than 5 percent be used as traveliing, accomodation and
administration expenses for the adainistrative committee, It is hoped that
the monthly meetings can be held at convenient locations claose to the place
of permanent work of the members. The committee should be comprised of no
more than ten persons representing as vwide a section of interests as

possible,

4,2.6 Some of tre uses of the fund which have been identified by the \WIDO
consultant follow, The comsultant was contracted to look at cassava
processing and as a result there is some extra emphasis on the list towards
this crop. However it is important that each crop is considered in
relation to other opportunities and the size of the market in Belize.

i} Design of camals and saall scale processing equipmsent, The bheat
produced in the local stove or camal can be used to make a number of
procsxts such as tortillas, popcorn, deep fried products and flour or chip
drying. At present they tend to be only used for one purpose in the cassava
bread making factory, The smoke should be channelled away from the
operator, Likely assistance in design would come from the Appropriate
Technology Unit. Pilot models could be paid for from the fund and the
results made available to the public,

ii) Banana flour and banana product development, The portiion of the
crop which does not meet export specifications could be made into products
for local consumption, Mixture with soya or sesame would provide a

nutritious infant food,

i1i) Deep fry products, There are substantial imports of deep fried
products entering Belize, eg corn crisps and potato crisps, Using the heat
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from camals other products could be produce¢ and packaged for sale to ~
retail outlets, eg. Banana, plantain and root crop crisps and coconut
products,

iv) Employwent of consultants and management advisers on a part time
basis to assist with the technical and financial aspects of small business,

v) Trial cassava shipments to the USA, A trial using Hook ins
Fishing Cooperative freezers and shipping to try a shipment of peeled
sliced frozen cassava. If successful this could become 2 business operated
by the women's group in Hopkins, The project to be supervised by BEIPU,

vi) Tropical fruit juice extraction and the manufacture of squashes,
jams and concentrates, This is already being done but these products
provide a good basis for small rural industries., Managesent advice could
be bought from the fund,

vii) Dried fish and protein wastes for animal feeding, an industry
using sun drying sethods could assist in reducing the national import bill

for protein feeds,

viiil) Research into the economics of pig feeding using cassava, a
possible scholarship for a Belizean student using the Sabal's factory and
farm for a commercial trial, in association with the ministry of
agriculture’'s pig unit at Stann Creek .

ix) Frovide finance for study tours by persons in the private
sector to visit neighboring countries to study and obtain inforsation on

process equipment,
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4.3 PROJECT PROFILE FOR IMPROVING PRESENT CASSAVA BREAD MAKING OPERQIIDN

4.2.1, BACKGROUND,

The existing operation for making cassava bread at the Sabal family fara is
the largest commercial factory in the Stann Creek district, The product
has a ready market within the district, rountry and even export for the
USA., The bread is mostly consumed by the Garifuna and Creole community and
used as an accompanyment for soups or eaten with spreads, The technology
is simple and proven, A shortage of root as raw material limits production

and some improvements to the factory could be made
4.3.2, THE PROJECT,

The UNIDO mission which visited Belize during June 1987 could not find
justification for the establistment of a new cassava processing operation
but considers that by developing an ex.sting factory lessons will be learnt
about cassava production, bread making and marketing at reasonably low
tost, Existing management and knowledge can be used to the full, The
factory will provide a market for fresh roois in the vicinity of the
factory and it is proposed that equipment be provided to assist in the
preparation of farmers land which will encourage cassava production, It is
also planned that the factory provide transport to collect and purchase

roots ai roadside locations,

1.3 tons of roots per day over a 300 day year will be required which is
expected to be produced over an area of 56 acres (23 hectares) assuming a
nodest yield of € ton per acre (15 tonne per hectare), It is hoped that
the effect of the project will increase yields,

The mission found that there is a considerable amount of commercial credit
available from banks or through instituticns such as the Developmwent
Finance Corporation and the National Developwent Foundation Of Belize, The
project should be constructed so that it can withstand the cost of a

commercial loan, Some estimates of the capital requirementis have been made




but it is not recommended that purchasing of equipsent be made, nor ~
employment o’ extra staff be done straight away but that they should be
acquired according to the growth of the business, The estimated capital
requirements amount to US ¢ 83,600 and yet the present factory is able and
equipped to process one ton of roots per day so that a cautious approach to
capital purchases should be made, (Annexe 2,)

The establishment of an agro—industrial development fund has been
recommended to provide technical assistanre to operations such as the
Sabal's, The money should be provided as a grant so that assistance at no
cost can be obtained in such areas as business managesent and accounts,
marketing, packaging and advertising, technical improvesents to process
and in agronomy of cassava production, The grant should provide for
ctonsultancy services for the full preparation of managesent and financial
plan for the Sabals.

It is suggested that the factory has a small pig enterprise so that feeding
trials using grated cassava could be carried out, The research and
wonitoring for such a project couid be undertaken by a post graduate
student who would also be funded by the agro—industrial developsent fund,
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4.4.0 SUMMARY OF FINANCE REQUIRED TO UNDERTAKE RECOMMENDATIONS,

Recommendations made by the mission are in three parts:-

i) An Agroindustrial review comprising a six man mission to identify
industries which would assist the rural areas by the creation of jobs and
business opportunities and to the country by diversifying the products
available for export, The review is estimated to cost US.$ 100,000 and
will provide a detailed planning document for the diversification
programes,

ii) Establishing an Agro-industrial Development Fund wl.ich would provide
woney on grant to enable small 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-products. 1.ve information resulting from work done from 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, $ 250,000
provided as a grant to Government over a five year pericd, The fund should
be replenished to U, S % 50,000 each year,

iii)Cassava is a wminor crop in Belize but an important one amongst the
Garifuna community, Assistance is recommended to an existing commercial
operation where advisory and training services could be funded by the
agroindustrial developwent fund, Developing the production of cassava and
isproving the process of bread making should be undertaken under commercial
conditions, It is considered the project coulid be viable using existing
development loan finance available in Belize, As a result no additional
funding is proposed but reqular progress reports on the business should be
nade through the agro-industrial developmwent fund so that additional

assistance or finance could be obtained as required,
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. ANNEXE 1

TABLES OF ROOT CONSUMPTION AND TRADE STATISTICS,
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TABLE
CARICOM : PRODUCTION & CONSURPTION OF ROOT CROPS - ANNUAL AVERAGES !381-i384, ~
COUNTRY  PRODUCTION IMPERTS TYPORTS  CONSUNPTIGN  PER ZaPITR PER CAPIT PIPLATION -

1330-1383 PROIUCTION  CONSUMPTION L3R

iTonnes) {Tonnes} fTannas) kgl 1Kg} {01
ANTIGUA & BARBUDA 5974 %3 342 5035 .6 19.2 "
BAHAMAS 24 1266 ) 1520 i1 19.9 m
BARBADUS 14083 9066 18 2441 57 %.9 247
BELIZE 200 (H 9 191 1.3 12,1 158
JOMINICA 23861 14 506 23532 LR 313.8 7
GRENADA 1218 504 2 1720 na 16.1 107
GUYANA 20626 2 2 20526 5.8 5.8 197
JARAICA 282 3B 6999 206156 101.8 0.6 N
HONTSERRAT 200 0 0 7 16.7 18.8 u
ST. CHRISTOPHER § NEVIS S04 402 20 826 i1.5 7R 12
SAINT LA 1538 664 50 2152 12,2 7.1 126
¢ INCENT & GRENADINES 9821 669 BIg nn 16,7 8.5 i
TRINIDAD & TOBAGD 319 55600 0 69019 1.9 61.1 na

ALL COUNTRIES 304420 27 17308 361539 58.3 69.3 s

i SOURCE: COURIER, JULY 1987
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TABLE 2

LIVESTOCK [NPORTS BELIZE

1982

FUARTTTY

]

WEAT OF BOVINE 110§
SHEEP 46817

VI 14325
CHICKEN 197982

PORK SALTED [N BRIME 1099481
SAUSAGES 338%6
EORNED BEEF 20845

OTHER MEATS EG PI6S FEET Thi2ez
TOTAL MEATS

RILK SVEETENED CONDENSED 3436341

NILK BELOW 8T FAT 15339%
RILK SOLID ABOVE 8t 1829363
MILK POUOER BELOV 8% 651383
FRESH BILK 19868
BWITER - N2%
CHEESE NI 3032803
EGES FOR EATING DOZEN 144332

TOTAL DAIRY & EG6S

1332
VALuE
00 39

7
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&
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i}
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QUANTLTY
L35
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90985
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TABLE 3
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0 12%
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>
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]
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0
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GROSS MARGINSG ON CASSAVA PRODUCTION & EREADMAKING,
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LABCUR C3STS CASSAVA PROCESSING FACTORY

WEER JESCRIPTION

HE RANAGER TMILY OPERRIIONS

.90 800K KEEPER

i, SALESHAN /OELIVERY WN
1256 FROCESS JPERATORS

'R FUEL ANO CHARCOAL OPERATORS
2000 CASUAL LABOWR
31.00 TOTAL

FACTORY PRODUCTION C3STS

DESCRIPTION

PURCHASE CASSAVA ROOTS

LABOUR (SEE LABOUR COSTS iable 3)
PACKING MATERIALS
TRANSPORT /SALES/MARKETING,
FIREVOOD PLUS FUEL
ELECTRICITY (ESTIMATE)
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3875 29 TzAR

363,90
R
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100,00
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AMEXE 2 TAME 3

SIST PER GAV SMAUAL Io3T
3% £ B
- 000,38 8066 16
A ] 1500. 1% 3759.30
0.9 £000_30 3006, 3¢
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Us s

37400.00
6435000
300.90
2000,00
5000, 00
1500.00

156,90

111300



ZSTIMATED SROSS MARGIN FUR CASSAVA FARN SABK.,
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REVEWUE ~ND MARGIN FROM FACTORY
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ANNEXE 2
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ANNEXE 3

CASSAVA BREADMAKING IN STANN CREEK DISTRICT,




ANNEXE 3, CASSAVA BREAD MAKING IN STANN CREEK DISTRICT, ~

A3.1 Cassava roots are carried to the factory in sacks and tipped at the
peeling area, Most of the root is grown on the Sabal family's farm where
fields are within easy walking distance of the buildings., Some root is
purchased from surrounding faras but insufficient quantity to supply the
present capacity, The reasons for this could be that the Sabals do not
supply transport and do not know which ssallholders have root for sale on
any day, Another reason is that producers are not generally paid on
delivery of root but upto one month later, there is no system of weighing
or recording quantity delivered which results in loss of confidence from
the producers supplying the factory, Labour is a constraint and it is felt
that more would be grown if land preparation could be done mechanically,

A3.2 The roots are hand peeled, This can be done quite quickly 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
tapable of peeling 50 pounds of roots per hour, ( 23 Kg/Hr )

A3 .32 Washing the roots is done in an open tank to remove sand and soil,

3.4 The rasping machine consists of a wooden cylinder on a mechanically
driven shaft ( 3 H P petrol engine ) which has been covered by perforatec
tin, As a result the surface of the cylinder is very rough, The cylinder
rotates in a box which has a close clearance with the cylinder, The roots
are pushed into the box and against the rasper, The resultant pulp is

of ten passed through the machine twice but the operation is very fast, The
pulp is deposited onto an inclined board so some draining of the starch

water occurs,

AZ,5 Straining or water extraction 1s done in long woven tubular baskets,
Each round basket 1s about 10 feet long ( 3 metres ) with a diamater of
about 9 inches (23 c¢m), The tube has a mouth at one end in the side of
the tube, At both ends there are strong loops woven 1nto the tube, The
cassava pulp is loaded into the baskets by hand which take on a thicker

configuration, The basket is hung from the roof structure and a pole
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passed through the bottom loop., Two people sit on the pole adding veiQt
to the basket. The weave of the basket responds to the tension on both
ends and attempts to elongate thus squeezing the contents, The process is
very efficient since the pulp is left for 15 minutes only or until the
basket stops dripping wvater, The basket is then lifted down and emptied.

By this time the pulp is compressed into cylindical blocks which feel quite
dry to the touch. Four persons operate the baskets, one person stationed at
the top of the building to 1lift and guide the baskets for hanging, The
other three fill baskets and sit on the pole during squeezing.

A3.€6. A mechanical sieve has been constructed locally but is not in use
due to bearing failure, The machine consists of a box with sieve bottom
wvhich is mechanically shaken by a cam— shaft which is driven by a 5 H.P,
motor, During the mission’s visit sieving was being done by hand by
rubbing the dried pulp through a woven basket, A damp flour results and
some fibre is produced,

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

The operation is mostly done by women who take approximately one kilogram
of flour and spread it evenly over the hot plate at a depth of about 10
ss, The hot plate known as a camal, consists of 6il drum sides to keep
*he heat in and a 10mm steel plate placed over the top, Firewood is burnt
below the plate, The height of the working surface is at about 40cms which
weans the operators are stooped over the hot plate as they attend to the

bread.

The flour is compressed onto the circular plate (diameter of 900mm) with
wooden trowels or with brushes, After approximately 3 minutes the flour has
congealed into a biscuit and can be turned on the plate, The cooking tiwe
is about 3 minutes and just before the end of cocking the bread is scored
into segments which readily break up when the bread is removed from the
camal. Additional flour is added during the cooking and is sprinkled over

the bread, This is quite wasteful a- some flour is scraped onto the floor,

A3.2, The breads are allowed to cool and then transported to market in
halves or broken into segments and packed into polythene bags.
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CASSAVA BREAD MAKING.

ESTIMATED MASS BALANCE,

CASSAVA ROOTS 100 Lbs

C SABAL OPERATION,

~

65% water= 650Lbs

25% starch= 250Lbs
105 others=10 Lbs
HAND PEEL peel 20 Lbs —____a_ 65X water= 13ilbs
10% starch= 2 Lbs
’ 25% others = 5 Lbs
HAND WASH
MECHANICAL GRATER=———==e WYET PULP 79% water = 59 Lbs

75 Lbs 21%

solids = 16 Lbs

STRAINING BASKET——=starch

39 Lbs 612
39%

f

MECHANICAL SIEVE,

36 Lbs 22%
' 78%

vater
water = 24 Lbs
solids = 12 Lbs

water = 5§ Lbs
snlids = 28 Lbs

HOT PLATE

36 Lbs 268%
72%

29 Lbs

CASZAVA BREAD,

25 Lbs,

74

-~ fFibre

water = 7.5 Lbs
solids 26 Lbs

water = 0.5 Lbs
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A3.9 The premises consist of an open sided shed, the camals placed in\?ne
area with the smoke rising through the working area and out through the
sides of the building..

IMFROVEMENTS TO PROCESS

A3.10, Some immediate improvements could be made to the camals. They could
be higher and an enclosed fire with chimney made 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 products such as
cassava, yam or plantain chips, Pop-torn could also be produced on such a
stove,

Raising the height of the camal would also enable cooking to be done at a
wore comfortable attitude,

Pulp pressing could be done mechanically either by hydraulic or screw press
but the present method is quick and efficient although filling the tube
baskets is quite labour intensive, ) '

Mechanical sieving would speed up the production of flour but this would

only mean repairing the present machine.

Some experiments were made by filling flat moulds with flour and placing
these on the camal, ( A dried milk tin top was used ) Half-way through the
cooing the lid is overturned and cooking is completed directly on the
camal, An acceptable bread was made which required no trimming, ie less
waste and no additional flour was added, This could be a simple means of
reducing waste and time spent over the camal but the method requires

additional research,

The breads have an indefinite shelf-life since they have a very low

moisture content,

The starch water is drained to waste from 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 from suspension. This could then be collected and sun—dried and
a market identified within Belize,






