e

e O %
\

w

sosae
te e e
*eeece
s so e
cscs
®e 00 a0
se asce
“ce e
. s e
¢s seca
°

......

KENYA INSTITUTE OF FOOD 5CIENCE & TECHNOLOGY
f\

WORKSHOP ON RESEARCH MEEDS AWD

RIORITIES IN

RESEARCH NEEDS AND PRIORITIES IN FOOD
SCIENCE AND TECHNOLOGY 1I¥ GHANA

BY

J. MAUD KORDYLAS(MRS)

Food Research
P. 0. Box
Aic e ¢

January .

Institute
M.20
a

1280




Iy

e

4]

RESEARCH N
SCIENCE

FOOD

EEDS AND PRIORITIES IH FOOD
AND TECHNOLOGY IN GHANA

MAUD KORDYLAS(MRS)
DIRECTOR

RESEARCH INSTITUTE
ACCRA

Januarvy,

1580




">

RESEARCH NEEDS AND PRIORITIES IN FOOD
SCIENCE AND TECHNOLOGY IN GHANA

¥
P}

Staple Foods of Ghana and their Production

Staple Foods

The major staple foods of Ghana may be classified under cereals,
rootcrops and tubers, legumes, oil seeds and fish. Under the
cereals, maize sorghum and millet may be considered as the major
staple cereals. Cassava, yam, cocoyam and plantain may be named
the major rootcrops, tubers and starchy vegetables. Mention would
bte made of cowpea, groundnuts and bambara groundnuts as .the major
staples crops under grain legumes. The oil palms and sheanuts

can be considered the major oil producing crops.

While looking at methods used in the processing and preservation
of the named major staples, some of the minor fruits and vegeta-
bles such as oranges, pineapples, tomatoes, onions and peppers

would be looked at in relation to their processing and preserva-

tion.

Production and Consumption

In Ghana, 60% of the population is engaged in agriculture. The
sector contributes 35.7% to the Gross Domestic Product, 19% of
which is attributed to food and agricultural products apart from
cocoa and forestry. According to the food production figures
released for 1974 by the Ministry of Agriculture, the following
quantities of crops were produced during that year. Animal

census figures were also as indicated:

Table 1a
Commodity Tons Commodi}y Estimated Nos.
Mai tle 80
R?é;e 43?,888; 539,000 Cattle 0,000

’ Sheep 900,000
Cassava 3,483,000) "
Yam 701,000)6,305,000 AT e
Piantain 2,121,000) Pigs 125,000
Groundnuts 104,000 Poultry 4,200,000
Fish 180,000 N
The population of Ghana was estimated to be about 8 million in

1975, Taking into account the dietary habits of the Ghanaian

people and the required dietary allowances for effective nutri-

tlon, the following quantities of food crops were estimated as
& T
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production needs that would enable the population of 8 million

people to be fed effectively (Kordy las et al, 1974):

Table 1b

Crops Tons
Cereals - .t 5 908,000
Tubers . ‘e 1,375,000
Fruits and Vegetables . % 1,300,000
Legumes . . 521,000
Vegetable Oils il ¢ s 176,000
Fish and Meat 5 o 306,000
Egg .k v k 2.8 billion

Comparing tables 1a and 1b, it can be seen from the 1974 food
production figures that apart from tubers, rootcrop and starchy
vegetable that had a figure of over 6 million tons, the produc-
tion figures for the other food crops could be considered to be
somewhat below the expected needs. It was therefore not surpris-
ing that by 1979, when the population of Ghana had increased
beyond 10 million, Ghana was unable to feed her population and
had to depend on importation of foods which by the end of the

year had increased fto over 150 million cedis per annum.

Processing Methods and Infrastructure

Cereals

Maize

The bulk of the maize produced locally in Ghana is processed by
milling. This is usually done by small artisanal mills in the
towns and villages. Before milling, the maize .is soaked for 2 to

3 days for the grains to soften and start fermenting. This is
followed by wet milling and the dough produced is further fermented
by natural fermentation. The fermented dough is then utilized iﬁ
traditional food preparation. Maize is not extracted in Ghana for

the production of maize meal or maize flour and there are no

industrial facilities yet available for the processing of maize
in Ghana.
Both sorghum and millet are processed by traditional artisanal

methods by grinding to produce 100% extraction flour. Tradi-
tionally produced millet flour is obtained by pounding humidified
3/..‘0
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millet grains in a mortar. The process is quite tedious and time-
consuming. In arcas where there are small artisanal mills, mill-
ing is done by the mills (FAQ, 1977).

Wheat and Rice

Although wheat and rice are not included in the staple cereals
of Ghana, industrial milling of cereal grains cannot be discussed
without mention being made of the increasing demand bLeing made

on rice and wheat flour in Ghana.

Rice

Rice in some quantity and of excellent quality is traditionally
grown in almost all regions of Ghana on small holdings: The rice
produced is par-boiled and milled at the farm and village level.
There has been a general ftrend of rising consumer demand for rice
in the fast-growing urban population centres and also a rapid
increase in institutional consumption (i.e. colleges, hospitals,
workers' canteens, etc.). By 1966/67, annual rice imports in
Ghana_was over 6 million cedis. This constituted about 16% of

Ghana's food imports at the time.

The Government tried to boost rice production by establishing
rice mills with large amounts of foreign exchange and added
purchasing funds to buy and process individual farmer's and
co-operative farmers' crops, thereby serving as guaranteed out-
lets in the areas with the establishcd mills. These led to

high financial losses without any significant effect on naTjona!

rice production (Reusse 1968).

Although past establishment of rice mills did not prove successful,
the government still invested in 15 more rice mills fully equipped
with par-boiling facilities. Of the 15 mills, only 1 mill instal-
led in the northern region operated for a while. These government
mills did not show ability to compete with the traditional rice '
processing trade at farm and village level in respect to either

milling costs or economy.

The great care applied by the village processor at low opportu-
nity cost and the high utilization of the small universally used
village mills, which ingeniously operated by one man and adjusted
from case to case, mill rice as well as maize, millet, guinea-
corn, cassava chips, groundnut, copra and palm kernel, had for

L 7 S



many years now put any industrial competitor at a competitive
disadvantage. At the same time, the lack of farmers' response
to the establishment of outlets for their paddy at guaranteed
price proved the comparative efficiency of the traditional

marketing structure (Reusse 1968),

With Ghana's present economic crisis, and high cost of foed in
the country, proper rehabilitation of these mills as part of an
agricultural production and food processing plan will greatly

enhance the rice industry in the country.

Curing the past 20 years the Ghana Government established a wheat
mill project as the central part of an Indus frial Food Complex

at the harbour town of Tema. The milling section of the complex
provides a capeacity for an annual through-put of 63,000 tons
flour (72% Extraction) (Reusse 1968). A private foreign invest-
ment in a similar milling capacity of about 40,000 tons flour was

alsc conczssioned in 13967.

Large amcunts of foreign exchange are now spant for the importa-
tion of whzat to fsed the flour mills., This has been mainly to
the detriment of the indigenous staple cereals, the development
of which is thus neglected. it is important to note also that
in comparison tc the indigenous staple cereals, sorghum, millet
and maize, wheet four and bread can be bought by the poorer
sections of the population only occasionally . The bulk of the
wheat flour products (bread, biscuits, rollis, eftc.) is thus
bought by workers who desire o convenicnt meal which requires

noc cooling. Bread is also mainly consumecd byéfhe foreign sector
of the population (Arabs and Europeans) and a considerable part
also goes into institutional ccnsumption, such as the army,
hospitals, educational institutions and other government and

private catering responsibiltities.

Rooct Crops and Tubers

Cassava
Among the root crops and tubers grown in Ghana, the most import
ant one which is proccssed into various traditional products is

cassava. The others are usually consumed without mucnh processing.

34 < an
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Cassava possessas a certain amount of toxicity which is caused by
the presence of cyanogenic glycoside - linamarin, together with
smaller amounts of the closely related lotaus fralin., These subs-
tances hydrolyse under the influence of the endogenous enzyme
linamarase to liberate HCM (Coursey 1973). Cassava deteriorates
znd discolours rapidl, and it must therefore be processed within
24 hours. Gari which is a pre-cooked cassava meal is produced
mainly in the cassava growing areas. Gari processing is almost
entirely carriad out under rural ccnditions. Some mecnanized
processing has been started on a modest scazle. For the produc-
tion of about 1 ton of gari a day, about 3 tons of freshly

rooted cassava are needed to be assembled.

Traditional Processing

in the traditional method of processing gari, peeled cassava is
washed and grated to give a fine mash which is put into hessian
bags and tightly closed. ‘Weights in the form of stones are

ed on e baos to eliminate excess meoisturs and a W S -
laced the bags + | i st d allo on

O

tanecus fermantation during 3 to 4 days. ‘Yost of the hydrocyani
acid present in cassava is usually eliminated with the excess
water during the first 2 days. After the fermentation period,
the formented douch is broken up and sifted fto remove fibrous
matter. The courss meal produced is dried and fried in shallow
metal pans at a2bout 80° to 85°C +to give untainted gari. Yellow-
ish tinged gari is produced by fry ing in a pan greased with a
little oil. During the frying, there is constant stiring to
give crisp, free flowing granular gari. The'produce may be
passed through different mesh size sifts fto produce gari grades
of different particle sizes. The finished product has a swel-

ling capacity of about 3 tim2s its weight when hydrated.

Mechanized Processing

According fto FIlIR report (1962) on mechanization of gari proces-
sing, cassava roots, not more than 12 hours old are chopped and
loaded into a rotating vessel with an abrasive Ilining filled
with water. On rotating, the vessel peels the roots by its

abrasive lining as well as by the rubbing action of the roots

against each other. Incempleted peeled pieces are removed bty hani.

Peeled roots are fed into a grater- consisting of a set of
revolving blades which chop the cassava inftfo a fine pulp.
e Bl n
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Dewatering of the cassava mash is done by pressing on a sieve
with a mesh of 0.234" +o bring the moisture content to 47 to 50%.
This usually retains about 70% of the cassava mash. The mash is
received info aluminium ftanks mounted on wheeled carriages for
fermentation. Thzse have spouts at the bottom for degassing and
further dewatering during the fermentation process. The fermen-
tation is accelerated by "priming”™ the mash by inoculating with
liquor expressed from a 3-day old naturally fermented cassava
mash 2t the rate of litre liquor to lcwt mash. The fermentation
is usually completed within 48 to 72 hours when the pH of
4.0 + 0.15 (0.85% lactic acid) is attained. Supplementation

oy b

with soy bean may bz added at this stage,

The fermented pulp is empgtied into a continuous centrifuge which
produces a filter cake of 507 moisture content. This is dis-
infegrated in a mitl with no additional milling effect, and
passed through a continuous sicve type aranulator to remove

fibres and other foreign matter.

The granulated pulp is discharged inftfo a2 rotary kiln which is
externally heated by a baffled jacket of hot air (inlet 3009 -
320°C) and cutlet (200° - 2809C) for the "garification process".
Heat is transferred across a 3/16" thick stainless steel tube
where the gelatinizing mash is moving parallel to the hot air.
The extent of gelatinization usually determines the quality of
the final product. To achieve maximum gelafinizafi o, it is
essential that mass transfer is reduced to a minimum, so that

the core of’each gari granule attains the gelatinization tempera-
ture before the onset of surface drying. A rotary rake dislodges
the gelatinizing bed of cassava mash granules before it has
travelled 45° of surface. This prevents The'gela+inized granules
from sticking to the garifer wall. Under normal operational
conditions, the fermented cassava mash is gslatinized for 15 fto
20 minutes when its moisture content reduces from 45 - 50% to
about 40%.

The gelatinized gari granules are conveyed via a vibratiny
conveyor directly inte 2 fired rotary louvre dryer. The bulk

of the mass transfer takes place in the fluidized bed of this
dryer (air inlet temp. 200°C znd outlet - 145°C). The gelatinized

gari granules are dried from 40% moisture content to about 8%

Tt e o




within 15 to 20 minutes. The product thet is discharged from

ggromerated.

IS

the dryer is hot, hardened and

o)

This het product is bulk collected into a storage bunker and

allowed to cool. The cooled gari is then transferrcd through
the bottom of the bunker into a disc mill where it is milled.,.
The milled gari is sifted through various mesh sizes and the

resulting final products are packaged separately as tfop and

lower graded gari. Hessian sacks are usually uscd for the bagging.

Cassava Flour

Cassava flour is prepared in Ghana by allowing freshly chipped
cassava to dry either in the sun or over a s low fira. During

the drying period, some fermentation ftakes place. Thas dried chips
are stored in this form and are milled and sifted into fine flour
called "konkonte". During the drying period under traditional
conditions, the chips are easily contaminated with moulds and
aflatoxin has been isolated from cassave flour samples obtainad
from markets (Lokko 1979)., Research has indicated that bread of
acceptable aquality can be made by diluting hard wheat flour with
30 to 50% starch. Scft wheat flour cen take up to 30% dilution
with cassava starch. The nutritional marits of this practice

are, however, qucstionable (Kordylas 1978).

Legumes and Cilseeds

Cowpeas, groundnuts and bambara greoundnuts are the thrce mostly
considerced common lasgumes, Cowpeas are not processed into
commercial products at the present. The Food Research Institute
of Ghana in collaboration with IDRC, Canada, has been carrying
out some preliminary studies intc the possibilities of proces-
sing the cowpea into flour which could be stored and utilized

in the preparation of other traditional products. One of the
major probliems encountered with cowpee is the high degree of
insect infestetion and the high amounts of losses occuring

through insect damage to the crain during storage.

Groundnuts are rcasted, skinned, pounded or ground into smooth

paste by small traditional processors. The product is used in

the preparation of scups in Ghana. Recently, there has been

attempts to produce groundnut paste and groundnut butter on

industrial basis. Groundnuts are also roasted and scld as snacks,
8/ xs 5 »
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The processing of groundnuts for oil would be discussed with

the processing of other oilseeds.

Qi lseed Processing

The major oilseeds - the palm=-nut, the coconut and groundnuts
are cultivated in Ghana. in addition fo these, the sheanut,
ccllected from wild-growing frees in the northern savannah zone,
is an important source of fat supply. Apart from utilizing both
the palm-nuts and groundnuts as raw matcrials for oil exfraction
they are both also utilized as ingredients in tradi tional soups.
C

rude oil produced traditionally is preferred by the population

cy

hecause of its comparatively low ffa content and its freshness
and particular taste. Industrially produced oil is generally
sold at prices ecual to those prevailing for traditional oil,
because of the preference. With the exception of groundnut oil,
where the mills a2t the beginning wszre unable to reduce moisture
to a satisfactery extent, the factory-made oils could compete
effectively with respect to quality and ffa content. Howcver
long stcrage of oil s2eds and/cor oil in drums due to inadequate
marketing outlets from thz start, frecuently caused degradation
in the guality of the c¢il and this endancered the wmills reputa-

tion in the markats,

At industrial oil milling is done by government mills, inclusivs
cf one small joint governmant/foreign enTerphise. Most of thesec
mills with estimatad ftotal production capaity of between 5,000

and 15,000 fons annually utilize between about 4 to 53% of the

fotal annual capacity. The low output of the mills is due to

the inability to attract sufficient supp lies from the surrounding
areas, though crops in these areas could well ka2ep these mills
running at full capacity. However, in the beginning tThe mills

discouraged farmers and supplying traders by delays of several
months in the payment for supplies, due to hevy financial

losses in competition with traditional procsssing trade.

In the case of groundnuts, it was realizad that the mill can
cnly compete in the domestic oil market, when s ypp ated by ground-
nut supplies at prices well below market level., However, at such

prices, unfortunately fixed by the Cocoa Marketing Board (Ghana)

o]

(CMB) =2s sole-buyer of the traditional tropical export crops and
agsnt for the mills, supplies of good quality groundnut hardly
found their way to the mills (Reusse 1968).

n/
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!t can be seen that the cverall shares of industrial processing
(only 10.3%) in the country's cil production is low, and this is
nct due to lack of industrial capacities but rather tc the fact
that the traditional processing trade is deeply rooted and a
hard competitor tc factory operation due to the generally lower

cost of operation.

Fish

Traditicnally, fish is processed by sun- drying , smoke-drying,
salting and salt-drying. The fish is eithsr dried in the sun

or by artificial means. Traditicnal fish fprocessing has been
estabtlished and practised in Chana since a long time., This is
done by a large number cf women operating thous ands of ovens
(Kagan 1970). Sun-drying of fish is «carried on at the teach.
Some fish is salted bafore sun-drying and this helps to well
preserve the fish and to retain fresh silver colour. Dry-smoking

is by far the most popular method usad in the processing of fish,

With regard to industria! processing of fish the Ghana Covernment
constructed two canneries a2t very hich invaestment costs. One of
the tweo nrcjects is the "Tema Fish Complex™, which is designed

to incorporate a variety of fish processing activities, including
fish meal production and a smoke=-curing saecti on, around canning
as the mein function, It has a moderate capzrify of 4,000 tons
canned fish per annum. The other project is a 15,000 ton (canned
output) fish cannary, incocrporated in the so-called "interlock-
ing Food Complex . As in most other secfionsl of this Complex,

production capacity of the cannery is over sized.

Fruit and Vegetable Processing

Apart from traditional dehydraticon of pepper Sy sun-drying and
grinding into pepper powder, fruits and vegetables are not proces-
sed traditionally., Canning and bottling plants established by the
government of Ghana during the 1960s utilized only about 20% of
the producticon capacity. At the inception of these plants although
the plants were producing under capacity, still stocks of finished
preducts at the larger ones were mounting because of the smallness
of the inland market, because of hiagh production costs, sub-
standard quality products, etc. The crops mostly processed
industrially are pineapple, tomate and citrus.

10/...,
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While in view of the sizeable inltand markst, tomato products
cffer themselves for a2 large~scale canning project, technolo-
gical difficulties were experienced in cbtaining good quality
products bty canning indigenous tomato verieties. High acidity,
resulting in bittern.ss of the canned products, and disceoloura-
tion in preocessing were ths mein disadvantages observed and it
was also further resalised that there was higher waste compared
with conventional standard, in the processing of local varieties.
The latter factor thus increassd the price for the net can input
which was already high, due tc strong competition for the consumg-
tion of fresh tomatoes and high cost of long haulags distanceas.
Iin view of the high cost ¢f raw material intale, purchase can
only be afforded during the peak period of the tomato season

when prices are lowest.

The citrus and pineapple products from the beginning of the
industry had a small domestic market, since Ghanaian consumers
prefer fresh fruit. The covernment helped the promotion of
these products by orotecting the processcors with a complete

ban on importation.

In spite of the difficulties and limitations experienced by ths
operating plants, 3 large new canning projects were alsc put up
by the GChana Government at very high investment costs with high
foreicn exchange component. These projects were stationed at
Nsawam, Wenchi and Pwalugu to process pineapple slices and juice;

mangc jam, mango cream and tomato puree respectively .

Revievwing these projects in 192€8, Reusse gava the following as

some of the problems facing the projects:

1. All projects were facing grave shortcomings in raw material
resources

2. A1l projects, run at economical scale, would produce far in
excess of the inland market

3, All the proiects’ products wculd be unable to compete in
the export market

4, All the projects were tying up considerable amounts of
foreign exchange in unscld stocks

5. If the investment had not yet been made, the projects
would all have to be condemned.

Evaluation of the Gencral Performance of the Established Food
Industries in Shana

In General, the initia! investment value for established focd
1]/‘."




industries in Ghana ranged from 55.5 million cedis in 1966/67

to a total potential investment of about 120 million cedis by
1970. The investmant cest involved in the establishmants
includaed a high foreign exchange comgonent, due fto the fact

that most of the machinery, eguipment, building materials, etc..
had tc be imported. In addition to these costs, packaging and
raw materials in most cases had also to he imported to support
these industries. Thaere was at the beginning, a general lack

of qualified competent managerial staff to adminis fer the indus-
tries and since most of the industries were wholly or dominantly
government owned, the capital inves ted in the estatblishments and
the use of the facilitiss were net liabla *o interest payments,
and this thus conftributed to wasteful us azzs and the slowness of
some of the industries in establishing satisfactory levels of
operation. Therz were frequent ftransfers =2nd other changes of
both manacerijal and other staff members, and a lack of training
schemes especially for thecse employes on the job., There was
also a tendency for over-staffing due to the employment of poorly

qualified appliicants under the influence of nepotism and tribalism.

After commissioning of the plants, none of them ever operated at

full capacity, with an overall average productivity of about
35% of the full capacity. The lower utilization of these indus-
fries thus resulted in hicher foreign exchange component in the

cost price of the product, since net saving to the benefit of
trade balance would only accrue if reasonab!é utitization of
production capacitias could ba achievaed. In calculating the
foreign exchange component in the production of one cedi work
of leccally produced import substitute, it was realized that in
some cases it took about ¢3.00 of forcign exchange component tc
produce ¢1,00 worth of the product locally, énd the product
obtained also did not meet accseptable standard of quality
(Reusse 1968).

Establishment of Appropriate Food Manufacturing Industries

Consideration must be given to the establishment of appropriate
food processing and manufacturing industries based on traditional
staple foods and food crocessing methods. Traditional methods

of food preservation and processing involving sun drying and
fermentation must be given sericus consideration. Since drying

]2/0..‘
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does not involve costly presarvation additives and a well dried
product can be packed in relativaly inexpensive containers,
efforts for tachnical impreovement of tradiftional methods and

the developmaent of new dehydrated p roducts for domes tic consump-
tion or for export, such as the dehy dratad palm-pulp developed

by the Food Reszarch Institute, must be encouraged.

While dryina is generally considered as a costly process with
regard to fual input, the situation in Ghana with fusl wood and
solar energy potential in most parts of the country favours this

kind of heat processing.

There should be a careful rethinking and reviewing of government
investment in large scale industries which must depend on in-
creasing importation of raw materials frcom outside. Unless such
industries are indispensable with recard to the importance of
their products such as milk; or render such important supporting
service *to other industries, such as production of packaging
materieals, all existing large scale industries must be re-
evaluated and proner plans made for the effective rehabilitation
of these that can be preperly integrated intfo a oriority national
plan for a2ffective food manufacturing industries or those that

cannot be rehatilitated effectively must be eliminated outright.

National or Sub-Regional Ressarch and Training Institutions
in Food Science and Technoloay

Training lInstitutions in food Science and Tecchnology

Training of students in Food Science and Tachho|ogy is usually
done at the University of Ghana in the Department of Nutrition
and Food Science which was established in 1962 as a composite
department of Biochemistry, Nutrition and Food Science, in the
Faculty of Science and Agriculture. The present department is
now wholly in the Faculty of Science, but provides courses in

Human Nutrition for Agriculture, Home Science and Nursing students.

It offers two year courses in the three year Bachelor degree in
either Nutrition or Food Science, and also in Nutrition and Food
Sciencs. Since 1963, the department has been training students
in Nutrition and Food Science. For a period of 10 years a one-
year B.Sc. Hons. degree has also been provided in either Nutri-
tion or Food Science for those who obtained B.Sc. Gen. degree
with a good class. The department also provides courses for a
13w s
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one~year graduate digicma in Food Science for graduates from
Agriculture and other relevant fields. It has also been made

possible for graduate degress cf Master of Science (M,.Sc.) and

Ccctor of Philosophy (#h.D.) to be obtained from the department
by research in Nutrition and Food Science.

Recsearch at the University Level

In additicn to the Training of students, various research acti-
vities are also carried out by staff members and also by students
as part of their training. The research subjects handled are
geared toward nroblems in Foods and Wuftrition in Ghana. Investi-
getions have been carried out on the starchy raw materials and
their industrial utilization. Work has alsoc been carried out on
the extent of storage lcsses of starchy tubers and their proces-

sing and preservation.

Fermentation studies havs also been carried out on local products
such as palm wine and the changes that occur during its produc-
ticn. Fish preservaticn, sclar dryinag of vegetables and meat
processing have also been looked at, nutritional studies and
dietary habits projects hava also been carried out on various
groups of people in Ghana. Most of the research results from
these activities have been produced in repcrts and in publica-
tions both internally and externally (Publication of the Depart-

ment of Nutrition and Food Science, Legon).

Research at the National Research Institutional Level

The Fcod Research Institute of Ghana

Research in Focod Science and Technology on the national level

is carried out by the Food Research Institute. which was esta-
blished in October, 1963, and incorporated by.an Executive Instru-
ment in March, 1965, There was a 5-year period, from 1965-1970,;
when the Institute received UNDP assistance through the FAO. The
Food Research Institute is one of the institutes of the Council
for Scientific and Industrial Rescarch (CSIR) which is the

central research organization for the nation.

The Food Research Institute was established to assist the local
food industry at alil levels of organization, fTo improve and
diversify their operations. It was axpected that with the requi-
site impact on the food industry , agricultural productivity
V475 vy



would also be promotad. To achieve these cbjectives, The Insti-
tute undertock research on problems of food processing, preser-
vation, storage, marketing and distribution and provided services
and advice to industry and the public concerning food analysis,
gquality contrc!l, product improvement and develcopment, and the

marketing and distribution of food,.

Five divisions wero established as fcllows:

1. Procaessing

2. Analysis

3. Engineering

4, Economics and Consumpticn

5. Information.

Under these divisions, various research projects with becarings
on the broad objectives of the Institute were tackled by indi-
vidual scientists accerding to their disciplines, and although
most of these projects were completed, they could nct be imple-
mented bascause of their narrow scepe A number of products
developed at the laberatory stage needed further trials at a
pilet plant stage to provide feasibility and viebility data to
induce interested entrepreneurs fto undartake and transfcorm them
into effecctive large scale production. Unfortunately the cons-
truction of the Institute's multi-purpose pilet plant had been

under construction for mcre than 10 vyears (Kordylas 1979).

From its inception, the Institute suffered frOm lack of effective
direction. For the first 13 vears of its existence, it never had
a substantive Director. The first head was an Acting Director,

since his resignation in 1970, two officers-in~charge tcok charge

and it was only in April, 1978, that a Director was appointed.

Research Programmes and Preojects in the Institute

In 1977, the research programmes of the Focd Research Institute

were revised and emphasis l2id on mission-oriented Food Science
and Technelogy programmes aimed at solving national sconomic and
development problems through multidisciplinary approach and

co-~ordination.

Four main programmes were initiated and rasearch projects were
drawn up under these programmes (Kordylas 1577). Multidiscipli-
nary teams were formed to tackle p rojects under the programmes

15 v e
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with cleerly defined goals and objectives. The programmes
drawn up were as follcws:
A i) The Stcrage Programme

ii) The Processing and Preservation Programme

iii) The Lebour-Saving and Rural Technology Programme, and

iv) The Economics, Marketing and Consumption Prcocaramme.

B. In addition to thz 4 main Institute programmss, provision
was made for Collaborative Frogrammes tihat can be undertaken
with other Institutes in the country, or with outside agencies.
At the time of the drawing up of the programmes the following

projects werae being undertaken under this bprocramme:

i) The #Winged=-Bean Project ~ being underftaken with the
Univarsity of Ghana and the Crops Research Institfute
ii) The Cowpea Froject - an FRI/IDRC project
iii) Rura! Fisheries Davelopmaent Project -~ an FRI/

Ministry of Agriculture, Fisheries Division/University
of Ghana/IDRC project.

C. Nutritionai Projects.

D. Consultancy.

Aims and Chijectives of the Programmes
The Stora

Programme

ae
The Storage Programme asims at looking at the storage facilities
existing at the rural levaels with the hope of introducing proper
sterage facilities and storage methods that can be utilized to
help minimize food wastage and sp clage at the farm and village
levels and also at the market levels. The crops selected are

cereals, root crops and grain legumes.

The Frocessing and Preservation Programme

The Processing and Preservation Programme is divided into 2 parts.
Part one aims at evaluating and assessing ftraditional methods
utitized in the processing and preservation of cereals, tubers,
fruits, vegetables, oil-bearing crops, fish and meats. Processes
and products found to be of particular interest for economic
development are fto be further studied for adaptation to small
scale appropriate industri=ss or put through a pilot programme
to assess the possibilitiaes of upscaling tc indus trial status,
The Food Research Institute's Pilet Plant, is therefore, an
integral part of this programme.
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Part two of the programme =zims at investigating the application
of conventional zs well as new methods in the processing of
cereals, starchy rcots, tubers, fruits, vecetables, fish, meat,
oil bearing crops, intfc the folloving categories of foods:

i) convenient or labour-saving foods

ii) import substiftfution or exportatle foods
iii) processed food as a means of preservation of

perishable secasonal foods.

Any processes or products devaloped are to be put through pitot
stages for feasibility and viahility assessment for the prospect

of large or small scale industrial production.

Labour-Saving and Rural Technology Programme

This programme has been planned as a support to the processing
and preservation proaramme and it aims at contributing towards
the development of appropriate technoclogy within the small scale
food industries. PFrojects are drawn under the programme to
design and construct small scale latour-saving devices or equip-
ment that could be utilized or atsorted at the village level
into small scale traditional processes for maximum improvement

and efficiency without undue disturbhance.

i) Surveys have been planned to identify rural workshops
in Ghana with respect to the types of machinery
available +to them and the types of work they have

capabilities for;

ii) Specific workshops identified are to be assisted to
construct parts of prototypes for assembling at the
FRI workshcp for trial festing and introduction to

appropriate processors;

st ) fdentified workshops may then take up production,
distribution, repair and maintenance of designed

devices and/or eauipment.

Economics, Marketing and Consumption Proaramme

The programme aims at investigating some of the economic diffi-
culties and methods involved in distribution and marketing of
selected commodities being studied under the storage, processing

and preservation programmes, Projects are planned to investigate:
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i) agencies involved and facilitizs available in the
distribution of the commodities from the production
To the consumer leval;
ii) factors affecting availability and pricing of the

commodities, etc.

Difficulties and/cr problems identified could then be tackled
with the aim of finding solutions fto them to help improve dis-

tribution and marketing of agricultural procduce in the country.

The Choice for Industrial Cevelopment

Importation of Foreign Technoloay

Importation of foreign techniques into a dsveloping country |ike
Ghana hes becn found as discussed above to be very costly,
because the rate of return was severely limited. Most of the
technology imnorted was not adapted fo the geological, climato-
logical and above all socio-economic conditions of Ghana. This
led to a stats of chronic zconomic dependance on the exporting
countries because of the terms of maintenance, running and

servicing a

(o]

rsement for the imocorted machinery. The plants

were often mad

)

Y

& up of highly automated elements which eliminated
a good narcentage of the labour force required. There has been
very little dissemination of fthe productive process and innova-
tive techniques involved. Thus the possibilities of using
local unskillad labour has becoma extremely l'imited. To meet
plant agriculfural raw-material demands, Iarge plantation type
farms wer=s established with the use of intensive capital tech-
nigues which entailed a limitaed use of the labour market. Most
of these large production farms did not survive and since with
the establishmant of the food industries fhe:governmenf levied
high duty and other taxation on impcrted items, raw material
importation to feed the factories were alsc affected and thus
these factories are now under productive or unproductive,

deganerated, broken dewn or rejected.

Neglect of the Agricultural Sector

The Small-Scale Farmer

While fantastically huge sums of money were being invested in
ventures which were failing to yield anticipated economic growth

and desired industrialization, the nation continued to be fed by
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the peasant farmer who lives in the rural areas and endures a
life of absclute povarty and destituticn (Kordylas 1979).
Accordinag tc the 5-Year Develonment Plan (1977) oroduced by the
Ministry of Economic Flanning, in 1974, agriculture contributad
about 35.7% of the gross domestic product and employed about
65% of the labour force of the nation. |Its contribution to the
foreign exchange earnings of the country was about 62% and
produced also about 60% of the industrial raw materials for the
country's agro-based industriss. The sector is dominated by
small~-scale farmers vho constitute about 95¢ of +he farming
population., Thec holdings of these farmers scatter all over any
given agricultural arsz and do not often exceced two hectarss ner

farm family.

The technology emnployed in many processes, especially by the
average farmer and the small-scale pnrocessor at the village
level within the rural areas or the fringes of the urban centres
is usually obsolete and hence is reflected in very low producti-
vity per capita. The tedium invelved in the use of this type

of fechnology is worsened by the relatively low returns in

rclation to efforts made.

. ‘
Farm level storage facilities are often non-existent or at best
have been inadequate. At the selling point especially in the
market places. The facilities are vary scarce and offen not

available. Goods conveyed to the markets are either stored in
the open or in private homes of friends and traders waiting for
the market days. Only a few facilities for mechanical proces-
sing of preoduce is available at the site of production, so most
of the processing and preservation of the produce are done by
hand.

Local markets feature prominently in the marketing of foodstuffs
in Ghana., The marketing system has not improved in any way and

is less equipped to compete with the demands on it. There are nc
platforms to facilitate loading and unlcading of foocdstuffs and

no pipe-borne water or electricity in any of the markets in the
rural areas according fto Nyanteng (137Z) who surveyed and reported

ocn markets in some rural azreas in Ghana.

Traditional agriculfurz, by its fediousness and lov productivity
worsened by the general environmental hardship and under-develop-

ment of the rural areas, has failed to attract the youth
19/




especially those with some sort of education who are constantly
rushing intc the urban areas in search of employment. As a
result of this exodus, the Ghanaian farmecr is becoming progres-
sively aged and if this +trend is not reversed, aventually the
ratio of the farming populztion to the entire population is
likely to fall.

National Rescarch Need and Priorities

Recognition of the Role of Agriculture in Industrialization

Large scale maechanized farming had not succeeded in tne past in

Ghana. Industrialization based on indiscriminate importation
of foreign large scale technology had also illuded us. There
can be no progress without axpansion of agricultural production.

The role that agriculture plays in our economy is so significant,
in that it has the highest potential of all other sectors for
simultancous achievement of sevaral goals. HMajority of those
involved in agriculture comprise small~-scale farmers and it is
obvious that any slightaest casily disseminated typz of innovation
will register tremendous increases in the prcduction of this
sector, bzcause of the multiplying effcct of their numbers, |If
is tTherefors, only wis2 that a2ttention sheoculd be directed to the
development of the rescurces which the nation has in relative

abundance, that is the devclopment of the small-scale farmer.

Promoting agricultural growth and cncouraging the efficisnt use
of rural labour =2re the most i mportant mecans ¢f creating produc-
tive jobs and increasing food production. Particular attention
must, therefore, be given to support the small farmer sector,
since agriculture still remains the single most important source
of employment. Increases in agricultural productivity and there-
fore incomes are important not only on their own account, but
also because they make it possible to improve the purchasing
power for the majority cf the necople which also makes it possibie
for the creaticn of domestic demand for industrial products. This
in turn also helps to provide much of the fiscal resources neceded

to support industrializaticon.

Supporting Systems for the Small Farmer

It is important, therefore, that the complex intricacies of

agricultural development must be given @ multi-disciplinary
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approach. Farmers must change producticon technclogy in order

to increase yields for feading the population and feeding any
established industrial ocutfit depending on agricultural raw
materials., Supporting system for increased farm output is very
important and must be providad, To b2 able to purchase new and
improved input, the farmer needs access to cheap sources of
credit. He will alsc want assurance that these inputs are¢
conveniently lccated and ars available at reascnable prices.

The farmer will not use fertilizer if it involves him in travel-
ling long distances .o supply depct and paying prices which are

beyond his means.

tf he has no facility for storing the bumper harvest or a ready
market for the produce of the new technclogy, the farmer will
prefer tfo stick tc his traditional subsistence crops instead of

taking what appears to him fto be avoidable risks (Kordyias 1576).

Thers must, therefore, be a comprehensive agricultural planning
which should be concerned not only with aggregate increased food
production, but also with issues such as how a nutritionally

adequate diet for low income consumers can be ensured. Because
serious commitment and meaningful programmes cannot be accompli-
shed, until the malnutrition problem is placed on The agenda of
the planning body alongside problems such as housing, education,
tfrade and transportation. For, without the purchasing power tfc¢
convaert food need inte effective demand, the poor are outbid by
the affluent for the food they so urgently need during times of

critical food shortage.

Research Priorities

Research priorities therefore must be geared‘foward projects

that would yield innovations that could be easily adapted and
adopted by the rural sector for affective utilization not only-
in the food production sector but also in the storage, processing

and preservation of the traditiona! focds procduced. Processes

that can be utilized for thz effective improvemant of The rural
environment at a relatively low investment costs must also be
looked for throuch resecarch, utilizing the available resources

inherent in the environment.

There must be a strategy based on local production of small farm
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equipment that can be highly successful if applied in the mecha-
nization of the naticnal agriculture. To mechanize small farnms,
the dasign of appronriate machines develcoped, through research,
must be provided to small manufacturers, entrepreneurs, and metal

workshops in tha country.

Further study is needed to clarify women's role and their contri-
bution tc economic devaelopment as well as to family and naticnal
well-becing. Changes in land tenure systems and their effect on
women, the relationships between development and population
factors, the attitudes of men and women in exercising the right
to control fertility and the availability of food supplies in
relation to women's role in production, distribution and storage

of focd and to nutritional status must be actively looked at.
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