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PREFACE

This paper attempts to highlight the need for
research and development in large established
food companies and focusses attention on the

problems in the indigenous sector of the food

industry.

It is hoped that this short review would stimu-
late a meaningful co-operation between research
and. industrial establishments for the overall
developnental growth of the food industry in

Ghana,
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INTRODUCTION

Many of us are witnesses to the rapid growth of food industries in Ghana
in recent times. The problems which these industries.face or have been facing
are not entirely different from those of other industries. The main differeqce
of importance is tha@éindustries deal mostly with waterials of & biologica;éfood
nature, the supply of which is dependent upon natural environmental conditionse
Moreover, these materizls are subjected to rapid quality deterioration under
adverse conditions.

Thus, in the industrial production, preparation, processing, handling and
distribution of these materials, methods should be employed to safeguard their
quality.

- Procurement of good cuality raw materials and their careful and Jjudicious
preparation; the employment of proven processing techniques during processing;
the effective distribution of the products and above all the quality control
of the foods so produced sihiould be practised within the confines of & good
f'ood processing plant. Not only should goods produced for local consumption
be of high quality but also those for overseas warkets must meet the standards
required by those markets. It is only in this way that confidence in the
products of a particular industry can be gained and be maintained.

THE ESTABLISEED COMPANIES

To be able to achieve tlhese aims the (food) industries need intensive and
extensive research and development programmes to improve upon, and to inject
new ideas and techniques into, their operations.

Research and development can be advantageously reléted to mony aspeéts of
food processing, from production and delivery of raw materials to the utili-
zatlon and disposal of wastes and residues, and from preparation, processing
and packaging of products tc storing, selling and delivering to consumers,

The objectives of ap.lied food processing Research ‘and Development inclu=-
de:

1s¢ The production, maintenance and increase of s:zles, by
improving processes, products, and packages; by developing
new uses for products; and by developing new products,
processes and packages and by testing the acceptability of

N

these products.
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2, the elimination of losses and hazards of losses by means of
trobleshooting and the developmert of profitable utilization

of surpluses, resicues and wastes,

3. the minimization of devendence on raw material which is of
inadequate or undependable supply.

L, the increase in Hrofit on invested capital and on unit szales
volume by icsuring better, more uniform products at lowest

possible cost,

5. acting as vechnicel consultants to top management in evaluating
proposed new ecuinment and processes and keeping management

informed of developments of potential interest and importance.

6. dealing with governmental agencies, in relation to technical
matters including labellng, standards of identity and quality,

waste dlS ')Ouul Ce

The necessity, therefore, of Research and Development in a food industry

cannot be over-emphasiscd,

Organization

Many food processors in Ghana, particularly smaller ones, have been

depending entirely on governmen

t institutions and organizations or "sunsnliers"
for technical informatiocn and helon,, It is no reflection uobn valuable ser-
vices avallable from these courses, 1o say that no 1ﬂs1v1quul processor, with
extensive investments in facilities and markets can now afford to depend
entirely upon such ouisite help, Competition in the industry is becoming
keener everyday., Complex tecihnical advances are following one another in
rapid succession, &ach n»rcecossor must posses his own Research and Develop -
ment facility to gather and evaluate pertinent informatipn and apply it
advantageously to his shecific needs and interests. Each company exists as
a result of an idea, and therefore its continued and profitable existence
depends upon a continuivg flow of constructive ideas,

A Research and Development facility is a planned organisation to keepn
ideas coming, for having trem tested and evaluated, and, if advantageocus,

put to work in the interest of the processor, Size, type of operation and
many other factors will deterrine what is good for each processor, Variations

will therefore result from iniiviiucl gituations, Even the smallest process-



or can enjoy the advantages of research., If sales volumes are unable to sup-
port an in-company research staff, there are competent research individuals
able to give consulting services. Specialists with long experience may be
retained as counsellors or for active research, by companies to secure the
benefits of their experience, plus continuing study of current problems and
possibilities. OSuitable consultants may perform the impprtant insurance
function of a research department and save a company from missing the boat

on developments involving competitive advantages., Such individuals can

serve effectively at nominal cost,

Consultants may also Lelp in organising and staffing an in-company
Research and Development department and in evaluating the services of the
new department during the early stages of operation.

Companies may also {find research and development programmes on their
behalf in Research institutions, Since such programmes may involve materials,
men and machines, funds allocaved shkould be enough toc cover even incidental
expensesd

Research and Development Munaiernen

The first and most important step in initiating a new Research and
Development unit is the selection of an individual to manage it.

4 good research manjger must possess several gqualifications. He must
have bold imagination and enthusiasm balanced by canny skepticism and
Judgment, His imagination must be fertile and inventive with ability to
abadon conventional problem - solving methods and think of orginal solutions.

The sccond consideration of importance is a camyy profit-sense which
scrutinises and studies each new idea until it is validateﬁ or exposed as
visionary, In selecting a research manager or director it is wise to
examine a candidate's past, If his projects have failed to produce profits,
it suggests inquiring to determine the cause and whether the fault of
omssion or commission was his own., Regardless of other qualifications, if
improfitable failures mar a candidate's record, it is doubtful if he is
best qualified for a key position in Research and Development.

The third essential of important qualification is experience, For
major responsibility in direction and interpretation of food processing

research, there is no substitute f£or experiencey Until a man has observed
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and compensated for cultural variaticns in raw materials to produce
uniform, high quality products, e cannot dependably evaluate the signi-
ficance of necessarily limived tests on new processes,

hnother qualification oif importance for the direction of technical
research on food products manufacture is education., Important as this is,
it 1s secondary to qualitics discussed above, because a manager or director
can hire or retain, a qualificd expert in a specialized Tield to full gaps
in his own skillg,

Mnother qualification of velve is ahility to work co-overatively with

others, Not only must members of the Research staff work well together, but

often in co-operation with of the establishment, For this
reason a co—-cperative s»Hirit is essential in every member of a Research staff,

The size and character of t7e Research staff will vary with the size
and charac er of the oreralion, ‘en it consists of one man, he should be
somewhat of a Jjack of &all tra’ce, L8 the size increascs other speclalists
are added,

In order to attract Research and Development employees of a desirable

caliner, companies with sizable orranisations should undertake to effectively

as a srorressive-mindsd orgunl””tlon by providing
their technical emnloyeess with access to publications, meetings and organi-
zations reporting technicel deveclonments,

e aublication of material which does not

They should encouras

P

injure ~~=rany's interests., They should reward their employees on the

bais of ability and accomplisbment rather than on any other basis, They
should be competitive in salary =2nd fringe benefits and incentive rewards,
They should strive to culture and environment favourable to stimulating crea-
tiveness and promote a comnelbitive spirit inside their own organization and
also with other companies, :

In order to keep abreast of current development in physical and biogi-
cal sciences that are lively Wo be applied to produce and process develop-
ment, management should encovrure stalf scientists and technologists to keep

- S

informed on new discoveiies and developrents in besic scientific knowledge

by attending scientic meetin:g, Ly checking cscientific journals and by reading
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pertinent monographs and reviews,

& realistic allocation of Research aud Development staff coverage of
technical meetings provides a low cost means for keeping abreast of technical
advances in fields which affect each processor, In addition, attendance at
meetings stimulates individuals to renewed enthusiasm for competing with fel-
low scientists.

New Product Development

A major function of Research and Development in food processing copera-
tions is the development of new products which can contribute to the over-all
profitability of an operation.

Facteors to be considered in evaluating ideas for new projects should
include:

1. feasibility;

2. approach;

3. cost of project;

L4, timing;

5. compatibility with company's objectives;

6o facilities required;

7. market potential;

8. estimeted investment to capitalise and estimated return;

9. sales promotion required to introduce the new product;

10s effect on balance of the established line and distribution channels;

11. operational hazards involved;

g 12. waste disposal problems; etce

Criteria should be set by management in assigning priority to such new

ideas and these should be based on

1. urgency;

2. potential tangible benefits;
3« prospects for success; and
L. coste

Industrial Engineering

The large food processing concerns need the services of industrial
engineers, Industrial engineers can provide deta and advice to aid in deci-

si. . . making and can undertake planning and ccnirol studies for each of mana-
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gement's functions, namely planning, organizing, staffing, directing and

controlling an enterprise,

Integrated management systems are those in which all functions of' the
enterprise are identified as to their relative importance, the critical
activities dn each function are made readily available to management control
and plans for the accomplishment of the organization's objective of providing
products or services are rationally developed by means of optimizing choices
from suitable alternatives.

An essential element of such systems is the provision of communication link-
ages vwhich provide instantaneous feedback of performance results to manage-
ment so that control can take place. This requires that performance results
which are critical to the enterprise be identified. Integrated mnanagement
systems therefore require not only reationally designed wplans, predictlons

)

of performence, controls, but also information or data processing systems
which provide needed feedback rapidly and economically,

To improve operations or increase productivity, industrial engineers
can aszist managenent with diagnostic methods and productivity improvement
programies.,

Such engineers should be menbers of the Research and Developnent depart-
ment of the company.

THE INDIGENOUS INDUSTRIES

Staple foods in Ghana are processed by traditional techniques. Records
of how these techniques have been acquired may bhe difficult to obtain. Never=-
theless, the techniques point to definite systems by which agricultural
materials are turned into various consumable products. Veriations in the
techniques might have occured with the passage of time, although the end
products are essentially the same.

A number of problems are encountered in the techniques in use. These
includes

1« the time~cansuming nature of the processes;

2. tihc lock of proper hygienic and sanitary practices in their opperat-

ions;

3+ the contamination of the _roducts through unsanitary hLandling and

adverse influences;
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4+ the low production effieiency generated by uneconomic utilisation

of energy sources;

the unorganized and scattered nature of the areas of manufacture;

the very small-scale of operation;

~N o W\
-

the ineffective utilization of investment capital and lack of
profits plough - back systems;
8. improper and ineffective organisation of production schedules;
9. lack of troper recruitment and training of personnel;
10. lack of proper specifications for raw materials and the currect
scheduling of their delivery;
11, “the rudimentary packaging of products;
12. the lack of suitable machines for processing and for quality control.
In fact thece indigenous processing industries need the injection of
suitable scientific know-how in every facet of their operations.

Quality control and operations rationalization: In traditional processing

there are no specif'ic procedures by which the quality of the product is
controlled. Often, processors hope that the way the manipulate foods in
individual operations during their processing would help achieve the desired
characteristics acceptable to consumers., In many instances, therefore, abso-
lute reliance is placed on subjective evaluation as a means of assessing
quality. However, there is the need for objective appraisal,
For example, quicker and more objective controls are needed to provide
checks on incoming agricultural raw ucterials to free them of such
contaminants as pleces of wood, metal or stone chips which arc likely
to cause damege to machine parts anu interfere with efficient operations.
Limitations in machiine or equipment design may also make it imperative that
specifications are set for in-coming raw materials, In both cases, therefore,
subjective and objective assessments are needed.

Objective evaluation is dependent on sensory equipisent. To be
able to waintain quality levels at all times, rationalization of
processing procedures may be necessary. ouch rationalization may lead
to partial or completion mechanization of operations im & process or
of a whole process. Iliechanization of operations or of processes can

meke them more efiective, or more efficient, or more economical.
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However, it may not imorove tie guality of the end-product. To te able
to achieve this, sampling and testing procedures for measuring quality
levels may have to be sel up.

The principles involved in mechnaization 2re engineering ones;
however, because of the peculiar structure and properties of food
metericls as well as their biological and microbilogical characteristics,
there is the need £o consider biophysical principles in order to relate
them to foods. For instance, in the mechanization of fufu production,
an operation is = required by which the carbohydrate cells of the parti-
cular foodstuff can be ruptured to liberate starch. Such an operation
mey require the serviees of a machine able to impact sufficient energy
to the starch cells to cause their rupture. The way 2nd manner in
which this energy is utilized determines to o lerge extent the charac-—
teristics of the smd=groduct.

Generally, it is better Lo find solutions for totel production
problems. There is at present the need to provide more effective
solutions to such complex interaction systems os are encountered in some
of the fermentation processes in the traditionzl processing of foods.

For this, it is necess.ry that the problems are studied at the interdisci=-
plinary level by teams of speciclists whose combined efforts are apt to
produce more spectacular recsults tnan approaching the same problems

from narrow, restricted and individualistic points of view.

More important, is the need to solve specific problems through g
modification or improvement of systems and processes to provide primarily
for a more economic and efficient operation and hence, eventually,
provide a rationalized rather than & mechanized systemn. indeed, such
rationalization will, in the long run, pay richer dividends than
complete mechanization. A programme envisioning ultimete sophistication
in traditional processing of food is reasonable if considered on & long- ’ |
term basis. Thus gradual improvement in processes stands a better
chance of endurance than lerge-scal revolutional changes which are

likely to be premature and _erhaps witaout consequei.ce in the long run,.
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Food Machinery: The multifarious nature of Ghana's indigenous food industry

is a good basis upon which to conduct research and develorment into its machi~-
nery needs. The areas of activity of prime importance in machinery needs are:

1e drying and dehydration processes;

2. heat - transfer operations;

3. storage facilities;

L+ 5ize - reduction operations

In addition, there is the need Lo set up an equipment performance evaluation
centre for the assessment of locally-designed and constructed equipment and fPr
the testing of imported ones. 5

Although Ghana is a tropical country with a lot of sunshine, yet absolute
reliance camnot be placed on the use cof the sun for drying all foodstuffs to
attain moisture levels suitable for storage without deterioration. Iurthermore,
the heat from the sun, and the enviromental conditions cannot be controlled.
Different dehydrations units may therefore be required to supplement wun-
drying or to substitute. Dehydration is obviously a more expensive process
than sun-drying yet the dried foods may lxve more menetary value from dehydra-—
tion due to improved quality,

Heat-transfer operations such as tlie boiling of kenkey, the roasting and
the frying of plantain, the roast=frying of gari, ete. all need i ferent
types of equipment for effective utilization of heat—encrgy. Simple equipment
designs may be needed initially for efiective utilization of heat. Improvements
in designs may be undertaken as rescarch and development progresses,

Many tropical fruits and vegetables abound in Ghana, 3ut the amount of
these food crops and their processed products, in wholesome form which is
distributed and marketed is so small because of poor methods of storaze and
improperly controlled processing technicues.

Proper storage of fruits and vegetables begine at the point ol harvest or
concentration. In Ghana, the menual harvesting of over-ripe fruits and
vegetables, their packaging in traditional basket containers, and their sub-
seguent transportation to distribution centres are so inefTicient that a high
percentage of these produce crack, arec {ractured, bruised or crushed, There

are no definite and proper storagc centres at points of harvest of fruits and

vegetables at the mement in Ghana, except open sheds and houschold kitchens.



-10 -

Most harvested fruits and vegetables are therefore quickly distributed to
semi=-rural and urban centres where markets exist but where suitable storage
fecilities are adso absent, With the prevalence of high humidity and high
temperatures coupled witl: poor handling, these foods start to deteriorate
rapidly.

Studies are needed in the storage charecteristics of these fruits and
vegetables with the prime aim of developing suitable, simple but effective
storage systems at points of production and of consumption,

Raw meterials often occur in sizes that are too large to be used and, there=~
fore, they must be reduced in size. The reduction in size is broughtabout
by mechanical means without change in chemical properties of the material, and
uniformity in size and shape of +the individual particles of the end products
are usually desired but seldom attained,

Such operations ae& cutting fruits and vegetobles, for canning for drying,
grating of cassava for storch or tapioca, milling of maize for dough, are all
size~reduction. There cre size-reduction equipment for maize and o few for
cessav@ tuber, but none for other crops. Reseinrch and development in this

direction are therefore neceded,

GHANA'S FOOD RESEARCH INSTITUTE

In the realization of the tremendous research and development needs of the

budding food industry in Ghono that the government established the Food
Research Institute in 19€3, with the cim of conducting applied research in
the storage, processing, »reservation and mérketing of foods and to contribute
towards the development of the food industries in Ghana. The institute
acquired a legal stotus in 19654
Since its inception, the Iood Research Institute has:
1, carried out economic appraisals of existing food industires,
2. advised on costings, profitability and problems of marketing and
distribution;
3+ developed new products and improved upon old processes and equipment;
Le carried out services for the industry ond the public on food analysis
and quality control;
5. compiled end stcundordized local food recipes;
6. collected cad anclysed moterial on local food production and food

consumption partterns;
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7+ produced a food composition table for use in nutrition extension,

catering and in planning food policies.

Unlike Food Resecrch Instvitutes in other parits of the world, which con=
cern theuselves with & few food items or specific subject matter areas in
food science and technology, the Ghana Food Research Institute was conceived
as o comprehensive food research organisation to cover in its research pro-
grammes, the entire food field, This was and is still inevitable due to the
fact that lack of resources and the desire to cater for everyone's needs put
on & pressure from which few research institutes in Ghana can escape thus
making them multiple research orgonizations in which limited resources are
eventually spread thin, In this context, therefore, the Institute carries out
research and development programmes in

| 1« fruits, vegetablez, cerecals and cerecl products, oil and oil seeds
roots and tubeps;

2. Meat, fish, sea foods, milk and dairy products;

3. ©Spieces, salt, condiments, sugar, confectionary;

L. DBeverages, distillery and brewery products;

CONCLUSION

The short analysis of Research and development needs in Ghana shows clear=—
ly the tremendous work entdiled therein.

The Ghana government, the Food Resecrch Institute, and the food industries
must make concerted efforts to bring z2bout fruitful Research and Development
to 2id im the industrializaotion progreme. of the country,.

It is only in this way thet 4the many types of agricultural and fish pro=-
duce from the Operction Feed Yourself programme can be préserved, processed,

stored €nd distributed and morketed for the benefit of all and sundry.
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