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ffiEl!'ACE

This paper attempts to highlight the need for

research and development in large established

food co ruparri.e s and f'o ous s e s attention on the

problems in '(;he indigenous sector of the food

Lnduscry •

It is hoped that this short review would stimu-

late a rneam.ngf'u L co-operation be tne en research

and. Lndust.r-La.L establishments for the overall

deveLopraerrta L grouth of the food Lndustry in

Ghana.
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.L1L..'LR 0 D U C T I O~
Many of us are witnesses to the rapid growth of food industries in Ghana

in recent times. The problems wh i ch these industries.face or have been facing
are not entirely different from those of other industries. 'l'hema i.n differe~ce
of importance is thaJ~industries deal mostly with materials of a biologicalLfood
nature, the supply of which is dependent upon natural environmental conditions.
liioreover,these materials are subjected to rapid quality deterioration under
adverse conditions.

Thus, in the Lndus tri.a L production, prepara tion, processing, handling and
distribution of these Ill&terials,methods should be employed. to safeguard their
quality 0

Procurement of good oua Li.ty raw materials and their careful and judicious
preparation; the employment of p.coven processing techniques durin€:,processing;
the effective distribution of the products and above all tile quality control
of the foods so produced shou Ld be pr-acti.sed within the confines of a good
food processing plant. Not only should goods produced for local consumption
be of high quality but also those for- overseas hlD.rketsmust meet the standards
required by those mar'kets, It is only in this Hay that confidence in the
products of a particular Lndu st.ry can be gained and be maintained.

THE ESTABLISHED COMPA \fIES

To be able to achieve 'I:;::eseaims the (food) Lndus tr-Les need intensive and
extensive research and development programmes to improve upon, and to inject
new ideas and techniques into~ their operations.

Research and develop~ent can be advantageously related to nG~-' aopects of
food. processing, from production and delivery of ran materials to the utili-
zation and disposal of vra st.es and residues, and from preparation, processing
and packaging of products tv storing, selling and deliv~rlllg to consuwers.

The objectives of ap~lied food processing Research:and Development inclu-
de:

1. The production, maintenance and. increase of saLos , by
improving processes, products, and packa.ges; by developing
new uses for IJroducts; and by developing neH products,
processes and packages and by testing the acceptability of
these products.

• •••• eo ./2
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2. the elimination of losses and hazards of losses by means of

t.r-ob'Ieshoo't Inr, and the deveLopme r.t of profitable utilization

of surpluses, residues and wastes.

3. the mi.n Lrm zzrc.i on of dependence on r-ew material which is of

.i.nadequate or undependabLe supply.

4-. the Lnc re asc ii' )I'ofit on invested capital and on unit sales

volume 1)·:r L··st.'xL!,c he:~ter, nore uni.f'o rrn products at lowest

possible cost.

5. acting as tec~nical consultants to top manaGement in evaluating

proposed 118n 8(~uiXlei1t and processes and keeping mana=emerrt

informed of G.evelopl1]ents of potential Lnbor-est and importance.

waste disposal etc.

6. dealing '.!ith governmental agencies, in relation to technical

matters including labeling, standards of identity and quaIi.Ly ,

The nec es s it ..y, :;>·ej~efore, of Research and Development in a food indus tr.

cannot be over=erephas i scd.•

Org~zation .

Many food pr-oceaaor s in G}·;ana,particularly smaller ones, have been

depending entirely on r:-ove:,~~;~cl:tinstitutions and organizations or n suooLi.er-s"

for technical Lnf'o r=rrt i on and 'If·1) ••< It is no reflection unon valuable ser-

vices avar.Lab l.e from these cour-so s , to say tha't noinf~lvidm::.l processor" with. .
extensive investments i.l C2.cilities and markets can now afford to depend

entirely upon such 0'.; :"si e ~:;elp. Competition in the Lndus t.r T is boco+Lng

keener everyday. CompLox tec~··(',icc,l advances are follov.ring one another in

rapid succession. be.cil ..r-oc- aso.r 11]'st posses his own Research and DeveLop -

ment facility to p'ather hnu evaluate pertinent information and apply it

advantageously to 'ois sie c i.t'Lc needs and intere sts. Each company exists as

A Research and Development facility is a planned orc:anisation to kee:;)

a result of an idea, and t'~erefore its continued and profitable existence

depends upon a corrt inu.in-; flow of constructi e rde as ,

ideas co+i.ng , for he..vine t;'·en· cested and evaluated, and, if advant.age ous ,

put to work in the interc>st of the processor. Size, type of operation and
many other factors will oeLe rr-Lne what is good for each processor. Variations
will therefore re su.lt fror L~:;'i·;L3.u['..l situations, Even the smallest process-
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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 sive consulting services. Specialists with Lcng experience may be

retained as counsellors or for &ctive research, by companies to secure the

benefi ts of their experience, p.lus continuing study of current problems and

possibili ties. Suitable consultants Day perform the important insurance

function of a research department and save a companyfrom missing the boat
on developments .i.nvoLvi.ng cOLl.;.Je·citiveadvantages. Such individuals can

serve effective~ at nominal cost.

Consultants may also heLp in orGanising and staffing an in-company

Research and Development depar-tn.errt and in evaIua tine, the services of the

new department dur Lng the ear-Ly staGes of operation.

Companies may also find research and development programmes on their

behalf in Research institutions. Since such prograrMilcsmay involve materials,

men and mach.i.nes , funds allocated should be enough to cover even incidental

expenses!

Research and Development MQml.{;~~

The first and most iLlportemt step in initiatinG a nevr Research and

Development unit is the se.Lecti.on of an individual to rnanage it.

A good research man~gWTmust possess several qualifications. He must

have bold imagination and enthusiasm balanced by canny skepticism and

judgment. His imagination must Le fertile and inventive with ability to

abadon conventional problem - Bolvine; methods and think oi'·orgino.l solutions.

The second consideration of importance is a canny pr-of' i t-sense which

scrutinises and studies each nevr Ld.eauntil it is validated or exposed as

visionary. In selecting a re cearc 1 manager- or dire ctor it is wise to

examine a oarid i.dat.e l s past. If his projects have failed to produce profits,

it suggests inquiring to decermine the cause ond whether t.he fault of

omLssion or commission was his own. Regardles::::.of other qualifications, if

improfitable failures mar a cn.ndidate's record, it is doubtful if he is

best qualified for a key position in Research and Development.

The third essential of iI!l~)or·tantqualification is experience. For

major r-e spona.i.bi.Li.ty in direction and interpretation of food pr-o cessi.ng

research, there is no substitute nor experience, Until a man has observed
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and compensated for ,~'-,lhli'ccl v::'J'.;;:;:cionsin raw T1'aterials to produce

uniform, high quality products, ;'8 cannot dependably evaluate the signi-

ficance of necessarily li";i~;ed -L;est:son new processes •

.£mother qualification oi' importance for the direction of technical

research on food products vianuf'aobur-e is education. Important as this is,

it is secondary to quali t i.cs (;iscussed above, because a manager or director

can hire or i-et a.in, a qUL:li:"'iouexper-t in a specialized field to full gaps

in his own skill~.

Anobher- qual.ir':i.Ci;.t.;.Oi'of vaLue is abiL'ity to wor'k co-ope ratively with

others. Not or Ly <us t r-e mber-s of he J.esearch staff work vrel l. together, but

often in co-cope r-at i.on ,·,iG:- 0 ~,;~,eruepartr~e'lts of the est.abLi shmerrt, For this

reason a co-operative s)j."i t if; e saerrt i a.L in every mcmber of 2. Research staff.

The size and cha.r-ac+er- of + e Rese ar-ch staff Fill var:v with the size

and char-ac er of the 0 'ETOLio,". ',"~'cnit consists of one man, he should be

somewhat of a jack of all tru CS. j~ the size incre2.s( s other specialists

are added.

In order to attract Res8arch and Development employees of u desirable

cu.Li.ce r , cor-paoi es w i.t.h s i r.abLe or:<:tnisations should undertake to effecti.vely

cst.al.Li.ah 8. cc+oany i "'c,er: as " ,,~~o;J:ressive-minclo0_organization by providing

their t.echr.Lcal. em:lloyeos -;..':i..':~'. aCCC2 s to publications, meetings and organi-

zations re:,ortinp t.echni.cc.L (;8'.'( Jo~,~r·8nts.

They should enc cur-ar-e t'-'.e iu;:lication of material which does not

in,ill""" .L]..,~ ~""'-'~"Yly'S intere~,.cs. J>ey 5>0'..110. reward their e""ployees on the

bais of ability and accomplishment rather than on [lny other basiE). ;They

should be competitive in sa.Lar-v :::;-:(1 fringe benefits and incentive rewards.

They should strive to culture dDl-:' pnvironment f'avour-abLe. to stimulating C2t? ::',-

tiveness and pronote a co~~etitive sririt inside their own organization and

also with other companies.

In order to keop abreast of curront deveLop-nent in physical and biogi-

caL sciences that s.r-e li:r.nl·';,Q l.o applied to produce and process develop-

ment, management should cncour-ar o sta~:f soient i.s t.s and technologists to keop

informed on new d.iscovcrLes cnl:. DcvcloflTPt;nts in basic sc ierrt i f Lo knowIeIge

by attending scientic !Cue c.:L,:: c , 1 C:··8c\'inc ccientific .icur-naLs and by reading
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pertinent monographs and reviews.
A realistic allocation of Reseo.rch and Development staff coverage of

technical meetings provides a low cost means for keeping abreast of technical
advances in fields rrhi.chaffect each processor. In addition, attendance at
meetings stimulates individuals to renewed enthusiasm for competing with fel-
low scientists.
l\TewProduct Development

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

Factors to be considered in evaluatinG ideas for new projects should
include:

1. feasibility;
2. approach;
3. cost of project;
4. timing;
5. compatibility with cornpany t s objectives;
6. facilities required;
7. market potential;
8. estimated investment to capitalise and estimated return;
9. sales promotion required to introduce the new product;

10. effeot on balance of the established line and distribution channels;
11. operational hazards involved;
12. waste disposal problems; etc.

Criteria should be set by mana.gemerrcin assigning priority to such new
ideas and these should be based on

1 • urgency;
2. potential tangible benefits;
3. prospects for success; and
4. cost.

Industrial En6ineeriBg
The large food processing concerns need the services of industrial

engineers. Industrial engineers can provide datC1 and advice to aid in deci-
si.. ' . making and can undertake p.Lanni.ngand ccntrol studies for each of mana-
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gement's functions, namely planning, organizing, staf'f a.ng directing and

controlling an enterprise.

Integrated management systems are those in vrh'i.chall functions of the

enterprise arc identified as to their relative importance, the critical

acti~ities <in each function are made readily avai.LabLe to management control

and plans for the accomplishment of the organization's objective cf 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 con murri.oa'tion link-

ages \fhich provide instantaneous feedback of performance r-osulcs to manage=

ment so that control can take place. This requires thut per-f'orrnance results

which are critical to the enterprise be identified. Lnt egr-atea. :':c,:llCl[,e:-'lont

systems therefore require not only reationally des i.gned 1.;1&.n8, pr-edi o-ci ons

of perf'orraencs , controls, but also information or data pr-ocoss i.n., sJstems

wh.i.chprovide needed feedback rapidly and economically.

To improve operations or increase productivity, industrial engineers

can a seLs t managemerrt v;i'th dia5l1ostic methods and productivity imlJrOve,.,ent

pro gramraes ,

Suoh ensiueers should be me;ber s of the Resear-ch and Development depart-

ment 0 f the company.

THEII\IDIGENOUSINDUSTRIES

Staple foods in Ghana are processed by t.rc di tional techniques. Record.s

of how these techniques have been aoqui.r-ed may he difficult- to obtain. Never-

theless, the techniques point to definite systems by whi.oh ".gricultural

materials are turned into various consumable products. Var-Lab.i.ons in the

techrri.ques might have occured w i th the passage of time, although tho end

products are essentially the same.

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

includGiS
1.

2.

the time-oo.nsuming nature of the processes;

tl:c Lt.ck of proper hygienic and sanitary practices in tbji~~ pper-at.-

ions;

the corrtami.natioD of the ._Toducts through unsarri ta.ry ~12.ndling and

adverse influences;



4. the low production effieiency generated by uneconomic utilisation
of energy sources;
the unorganized and scattered nature of the areas of manufacture;
the ve~- Dmull-scale of oPeration;
the Lnef'f'e cci ve utilization of investment capital and lack of
profits plouGh - back systems;

8. improper and ineffective organisation of production schedules;
lack of 1)rop8r recruitment and training of personnel;
lack of proper specifications for ran materials and the currect
scheduling of'their delivery;

11 0 the rudimentary ]J2. ckaging of produ cts;
12. the lack of suitable machines for pr-ocessi.ng and for quality control.
In fact the2e indigenous processing industries need the injection of

suitable scientific know-how in every facet of their operations.
~uality contro~and oHeratioEs rationalization: In traditional processing
there are no specific procedures by Hhich the quality of the .r:;roductis
controlled. Often, prOCGssors hope that the Hay the nanipulate foods in
individual operations durinc their processinG would help achieve the desired
characteristics acceptable to consumers. In many instan6es~ therefore~ abso-
lute reliance is placed on subjecta.ve evaluation as a means of assessing
quality. However, there is Lhe need for objective appraisal.
For example, quicker and more objective controls are needed to provide
checks on incoming abricultural r-awLlc..terialsto free them of such
contaminants as pi.eces of wood , metal or stone ohi.pswh i ch arc likely
to cause damage to mac.ine parts an~ interfere with efficient operation.
Limitations in naclri.ne or :equipnent design nay also make, it imperative that
specifications are set for in-coming raw materials. In both cases, therefor-e,
subjective and objective assessments are needed.

Objective evaIueti.on is dependerrt on sensory equi.pmerrt , To be
able to ma i rrtain quaLaty levels at all times ~ rationalization of
processing procedures .naybe necessary. Such rationalization Day lead
:topartial or completion mechanization of oper2.tions in j process or
of a whole process. 1,;echanizationof oper-at i ons or of processes can
make them more effective, or more efficient, or more economical.

- 7 -

5.
6.
7.

9.
10.
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However, it may not Lnpr-ove tile qucl i ty of the end-product. To te able

to achieve this, samplinG and testing procedures for measuring quality

levels may have to be set up.

The principles involved in mechnaization o..re engineering ones;

however, because of the pe cuLaar- structure arid properties of food

materials as ':;e11 as their bi.ol.ogi caL and microbilogical char-cct.cr-Lst.Lcs ,

there is the need LO consider biophysical principles in order to relate

them to foods. For instance, in 'che mechani act i.on of fufu production,

an oper-at.Lon is required by whi.ch the carbohydrate cells of the :p<.'Crti-

ouLar foodstuff can be ruptured to liberate stanch , Such an oper-ct ion

may require the services of a machine able to imVlct sufficient energy

to the starch cells to ccuse their rupture. The I',ay arid manner in

wh.ich this energy is utilized determines to 0. Lar-ge extent the charac-

teristics of the 6Ld-~roduct.

Generally , it is better to find solutions for total pr-oduct ion

pr-obLems, There is at pr-eserrt the need to provide more effective

solutions to such ccmp.l.ex illter2.ction systems c s ar-e encountered in Some

of the fermentation processes L, 'che tro.ditionc~l processing of foods.

For this , it is nec esscry thee t~le problems are studied. 2. t the interdisci-

plinary level by teams of spec.ir.Li st s whose combined. efforts' are apt to

produce more spectacular results ti:.an approacbing the same, problems

from nar-r-ow, restricted e.:1Uindividualistic points of v ievt ,

More .i.mpor-te.rrt, is tl18 nee d to solve specific problems through

modification or Dnprovement of ~ystewB and processes to provide primarily

for a more economic and efficient oper-ation (;-.110.hence, everrtua Lly ,

provide a rationalized r2.-[;h8r than a meche.nized system. Indeed, such

ru t i.ona.li.zctLon Ifill, in t~-.e 1011Grun, pay richer dividends than

complete mechanLzat.i.on, A proS:::ammeenvi.s i.on.i.ng uLt irnate sophistication

in traditional processing of foocl is r-oeaonabLe if consa der-ed on a long-

term basis. Thus gradual improvement in processes stands 2.. better

chance of endurance th&:o.l2.rGe-s ca.P revolu t i ona.L change s rrhi.ch ar-e

likely to be premature ar 0. .:.-,erhapsr:i 't.iou t cons eque.rce in the long run.
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Food };aohiner:y: The multifarious nature of G-hana's Lnda.genous food industry

is a good basis upon vha ch to conduct researoh and development into its machi-

nery needs. The areas of acti v.i.cy of pr-i.me Lmpor-t.ance in machinery needs are:

1. drying and dehydration processes;

2. heat - transfer operations;

3. storage facilities;

4. size - reduction operations

In addition, there is the need to set up an equipment performance evaluation

centre for the assessment of locally-designod and. cons t.ru cte d equipment and for
•

tho testing of imported ones.

Al +hough Ghana is a tropical country with a lot of sunshine, yet absolute

reliance cannot be placed on the use of t"lC sun for dryinG all foodstuffs to

a ttain moisture levels suitable for storage ,:,.'ithout deterioration. lur-thermo re ,

the heat from the sun, and the errvi.r-omorrtaL conditions canno-t be controlled.

Different dehydra tions units may therefore be required to supp.l.eu.errt auri=

drying or to substitute. Dehydr-a t i.on is obviously a more expeus i.ve process

than sun-drying yet the dried foods l.laJ h..ve ruore menetc ry value from dehydra-

tion due to improved quali~.

Heat-transfer oper-at.i.ona reuch as '(;:-,0 ooilin£ of kenkey , the r-oaet i.ng und

the frying of plantain, tl e roast-f'ryi:1L 0::: bari, etc. 0,11 need clii feront

type e of equipment for effective utili~c:: .:~ion of heat-energy. Simple equipment

des i.gns may be needed initially for efl cct.ive utilization of' heat. Improvements

in designs may be undertaken as r-eset.r cii and development pr-o'gr-esae s ,

II'Ianytropical fruits and veGEJcalJle:Jabound in Chc.na, Jut the amount of

these food cr-cps and t11eir proces sed pr-oduct.s , in whoLesoraeT'or-m which is

distributed and marketed is so small because of poor methods of st or-ege and

improperly controlled processing technioues.

Proper storage of fruits and ve~,Gt.J.0los be£,ins at 'che point of harvest or

concentration. In Ghana1 the manuaL har-vest ing of over-ripe fruits and

vegetables, -cheir packagarig in tradi tri.onaL basket containers, and their suo-

sequent transportation to distribution centres arc so inefficient that a hi~l

percentage of these produce crad:, arc fractured, bruised or crushed. There

are no definite and proper sto rn.,c cerrcr-es at 'points of har-vost of fruits and

vegetables at the mement in Ghana, except open sheds arid housohoLd kitchens.
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Most harvested fruits and veGetables are therefore quickly distributed to

semi-rural and urban centres wher-e markets exist but where sui table stor-ago

facilities are as.so absent. 'tIith the prevalence of high humidity and high

temperatures coupled r:itll poor hand.Lfng , these foods start to deteriorate

rapidly.

Studies are needed in the storage charecteristics of these fruits and

vegetables with the prime ai.m of developing sui tabLe , simple but effective

storage systems at points of ~)roduction and of consumption.

Raw m~terials often occur in sizes that are too large to be used and, there-

f'or e , they must be reduced in size. The reduction in size is brought about

by mecharri.ca L means vlitl10Ut change in chemical properties of the material, and

uniformity in size and sha po of the individual particles of the end products

are usually desired but s eLdom att[1ined.

Such operations a-s cutting fruits arid ve geteb Les , for calming for drying,

grating of cas se.va for str.r-ch or t2..pioca, milling of mai.z e for dough, ar-e 1'..11

size-reduction.. Thore ~re size-reduction equipment for ma i ze r..nd Ct feH for

c[>.ssc..v~tuber., but none for ot.her- cr-ops , Re ser.r-ch and de ve.Lopmerrt in this

direction nre therefore needed.

~1S FOOD RESElili.CHINSTITUTE

In the r-ee Li.z.ati cn of the tremendous r-esenr-ch and development needs of ·;;l!e

budding food industry in Chene thnt the gover-nment estc.blished the Food

Research Institute in 19t3 , with the c i.m of conducting app.lLed re sear-ch in

the storage, pro ces s a.ng , )re.-3erv::.tion and mar'ket i.ng of foods and to ·oontribute

towards the development 0"t110 food industries in Chana , The institute

acquired a Le gaL stc tus in '1:-:65.
Since its inception, tho l;'ood Research Institute has:

1, carried out economic ~p~r~isals of existing foo~ industires,

2. advised on cost.m.,s , pro f'L tabili ty and pr-obLerns of mc.rketing and

distribution;

3. developed nen products an improved upon old processes and equipment,

4. carried out sar-vi.ces for the industry ..nd the public on food ana.lysi.s

and quality control;

5. compiled end sti.'.il(L'.rCi.i~edLo cr-L food recipes;

6. collected cnd. ana Iy aed ITh.'"'.terinlon Lo ccL food production and food.

consumption pcr-tbe rns ,

J
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7. produced il food composition tilble for use in nutrition extension,

catering and in plc.ll..1'1ine;fo od policies.

Unlike Food Reser.r-ch Institutes in other par-tis of the wor-Ld, which con-

cern themselves "litl c f'err food Lt cms or specific subject matt.er- ar ea s in

food science end t.echnoLogy , the Ghc.nc.Food Research Institute was conceived

as 0. comprehensive food reseilrch organisation to cover in its research pro-

grammes, the entire food field. This Vias and is still inevitable due to the

fact thc.t lack of resources and the desire to cat e.r' for everyone I S needs JUt

on a pressure from tzh.i ch I'evr r esecr-ch institutes in Gh[~nc.can escape thus

maki.ng them multiple r-esoar-ch orb['~nizations in which limited resources ar-e

eventually spread thin. In t lri s context, therefore, the Institute carries out

research and development proGrammes in

1. fruits, vogetables, ceroals and cerec.l pro~ucts, oil ~nd oil seeds

roots and tubees;

2.' Meat, fish, sec. foods, nu Ik and dairy products;

3. Spieces, salt, condiments, sugar , conf'e ct.i.onary ;

4., Bever-ages , distillery end br-ewery products;

CONCLUSION

The short analysis of Reser.r-ch and development needs in Ghc.rk1.shows clear-

ly the tremendous work entriiled therein.

The Ghana government, the Food ltesec.rch Institute, and the food industries

must make concerted efforts to bring c.bout fruitful Resec.rch and Development

to aid dJn the Lnduat.r-LaLi.zct i on pr'ograme_ of the country. '

It is only in this YiC.Y thc.t the many types of ilgricu;Ltural and f'i.sh pro-

duce from the Operc.tion Feed Yourself progrc.mme cc.n be preserved, processed,

stored ~nd distributed and m..r-kated :for the benefit of a.Ll, arid sundry.
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