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Message by H.E. Ato Abebe Retta

ETHIOPIAN MINISTER FOR COMMERCE AND INDUSTRY

Any development or growth presupposes some
movement from small to large. Commencement must be
on small scale. Developing countries do recognize this.
So long as there is definite movement forward, as the
Ethiopian proverb has it, "the point of arrival is nearer
than the point of departure". This means the course of
development can be accelerated from small to medium
and hence to large - scale industrialization. Small- scale
manufacturing enterprises can certainly help in being
training grounds for entrepreneurial skill which is one
of the bottle-necks to the accelerated growth of industry
in the developing countries in general. What is more,
the development of small and medium scale industry will
help alleviate many social problems by creating employ
ment opportunities or reducing the untimely exodus of
rural dwellers to urban centres. The movementofpopula-

tion from rural to urban areas creates acute social prob
lems which the cities of many developing countries are
unable to cope with.

Since it is easier to teach by example than by pre
cepts, the initiative taken by the Economic Commission
for Africa in organizing the exhibition of the machinery
and equipment required for small-scale industries, the
technological processes involved and the products of
smalland medium scale industry, is highly commendable.
It is believed that this is the best method of promoting
small and medium scale industry_It was, therefore, with
pleasure and conviction that the Imperial Ministry of
Commerce and Industry readily accepted the invitation
to assist and participate in organizing the ECA Exhibi
tion on Small and Medium Scale Industries to be held
in Addis Ababa.

Message by Mr. David A. Morse

DIRECTOR-GENERAL OF THE INTERNATIONAL LABOUR ORGANISATION

I am happy to send greetings to the United Nations
Economic Commission for Africa on the occasion of its
10th Anniversary in 1969, a year which also marks an
auniversary for the International Labour Organisation 
its 50th since it was founded in October 1919.

I am particularly pleased that the Commission has
organized this exhibition to promote better understand
ing of the problems of small-scale industries in Africa,
for the International Labour Organisation has been
active for many years in assisting the development of
these industries in various parts of the continent.

The technical co-operation activities of the ILO
in this field, initiated in North Africa, have been -pro
gressively extended to the newly independent States of
East, Central and West Africa. The number of ILO
experts in Africa dealing with artisan development,
crafts and small-scale industries has increased from 4 in
1960 to more than 30 today.

Besides several regional projects, the ILO has
carried out co-operative projects in Basutoland, Bechua
naland, Cameroon, Dahomey, Ethiopia, Kenya, Libya.
Mauritania, Mauritius, Morocco, Niger, Nigeria, Sene-

gal, Sierra Leone, Somalia, Tanzania, Uganda, the
United Arab Republic and Upper Volta.

The economic growth of Africa will be greatly
stimulated by action on the level of the individual en
trepreneur and the small industry designed to service
a limited and local, but still important, market.

Africa will have to create its own method of devel
opment and choose its own tools to harness its available
resources for modern industrialization. Imaginative
action is required especially in the field of entrepreneurial
development to assure increasing Africanization in
ownership and management of small-scale industries.

Besides arranging for suitable institutional credit
schemes, the competent authorities will have to pay
particular attention to business development and mana
gerial training to speed up the emergence of a class of
small workshop owners. This will require the application
of practical training methods and advanced teaching
techniques.

The ILO is examining all these questions in an
effort to find a better way to contribute to the organiza
tion of effective management training programmes for
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small enterprises. It has also prepared programmed
textbooks on managerial skills required in all small
enterprises.

One important phase of the ILO's activity which
should not be overlooked is the "Jobs and Skills Pro-

gramme for Africa", to be developed as part of the ILO's
World Employment Programme beginning this year.

This and other ILO programmes will be closely
integrated with the work of the Economic Commission
for Africa in the years to come.

Message by Mr. A. H. Boerma,

DIRECTOR - GENERAL, FAD

The spread of small-scale industry, particularly in
the countryside. is one of the central factors in the ad
vancement of the developing world.

The small industry can add to rural life an extra
income and a variety of experience that are too often
lacking in the countryside. Rural populations have
received a very small share of the economic advances
achieved in many countries in recent years. While educa
tional and medical services. housing and entertainment
have improved for city dwellers, country people have
seen little change from the poverty and unending work
that they have endured for centuries.

We are paying heavily for this neglect in the drift
of country people to city slums and in the corresponding
erosion of the quality of rural life.

The development of small-scale rural industry,
together with the improvement of agriculture, is high
on the programme of action that must be taken to re
verse this trend.

Small-scale industry and agriculture are natural
partners. This is particularly true where agricultural
production recently has increased or is on the verge of
doing so because of modern tools and techniques and
new, high-yielding cereal varieties. Small industries
can and must provide the means to exploit this increased
agricultural production to the maximum. Rural process
ing plants and storage facilities can ensure that perishable
or bulky farm products can be marketed most efficiently
so as to bring the greatest return to both producer and
processor. Processing in the producing areas can help
to prevent waste and loss from deterioration and pests.

Small-scale, rural industry can also contribute to
the economies of the developing countries in a most
critical area. Among the greatest barriers to their ad
vancement is a shortage of foreign exchange, largely a
result of the deterioration of trade conditions for agri
cultural exports in recent years. Except, possibly, in the
field of forest products, and except for a few fortunate

countries with valuable mineral resources, the develop
ing countries cannot look for increased export incomes
through a substantial increase in the volume of their
exports over the next few years. But there are probably
considerable possibilities for increasing foreign exchange
earnings through increasing the basic value of their
exports.

This can be done through raising the quality of
agricultural products; better flaying and curing of hides
and skins and the improved collection and treatment of
latex, fresh from the rubber tree, are two such fields in
which FAO has worked directly with country people.
There are also possibilitiesfor increasing the value ofagri
cultural products by carrying out some of the prelimina
ry stages of refinement before export; the preliminary
processing of oilseeds is one such case where we see
great possibilities. In most of these fields of handling
and processing agricultural raw materials the potential
ities for development of small-scale industry are very
large indeed.

The development of small industries can also play
a great educational role in the transformation of sub
sistence economies into the cash economies on which
development in the widest sense must depend. Through
small industries many country people are now learning
that the end of labour is not just food and something
over to barter for a few scraps of clothing. They can also
earn a small cash income to spend on a bicycle, a radio
set or a sewing machine. And while they are developing
consumers, the small industries are also producing many
of the goods that the consumers are buying.

These are some of the reasons that lead me to con
sider small industry as being among the most potent of
the catalytic forces for the progress of the developing
world. Thus, I warmly applaud the initiative of the Eco
nomic Commission for Africa in organizing an exhibition
which, through the force of example, may give further
strength to this movement.
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Message by Dr. Raul Prebisch,

SECRETARY GENERAL OF UNClAD

It is with great pleasure that I respond to the invita
tion of my friend and colleague, Mr. Robert Gardiner,
Executive Secretary of the Economic Commission for
Africa, to send a message to be printed in this Exhibi
tion Brochure, published on the occasion of the Tenth
Anniversary of your Commission. Those of us familiar
with the history and evolution of this Commission are
aware of and cannot help but admire the impressive
progress made by it since its creation ten years ago.

This Brochure is devoted to small-scale industry 
its methods, its equipment and to the men who organize
and operate them - a subject of central importance to a
continent just attempting its take-off into the industrial
age. It would be commonplace to state that modern
industry is costly and so, while it is indispensable,
countries with limited resources have to rely also on
small-scale manufacture. This demands investments on
a more modest scale yet can provide useful employment
to large numbers of people. Simultaneously, however,
small-scale industries may contribute to a considerable
extent to a country's foreign currency earnings. It is in
such a context that I would like to view your enterprise
while bearing in mind UNCTAD's aims and preoccupa
tions.

I would approach the problem of small-scale in
dustry along two distinct levels: what it can do for the
economic and social structure of the country relying on
it and, on the other hand, how far it can contribute to
the expansion of export earnings. In the first place, then,
there can be little doubt that, while small-scale industries
can greatly help to cover some essential consumer needs,
they are also providing useful employment at a time
when urbanization and latent unemployment or under,

employment is emerging as an acute problem in several
African countries. But one could go even further. Small
scale industries are, in a sense, a kind of training ground
for skills. They help, if I may say so, to lift out minds from
the agricultural past and to place them on the road to
wards the industrial future. As an intermediary stage, they
help to prepare people's thinking for the time when the
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"big machine" will be available. This triple aspect of the
usefulness of small-scale industry - for the consumer,
for its foreign exchange earning capacity and for the
transformation of minds for the industrial future - leads
me to the second level I have mentioned, namely, how
to sell the products of small-scale manufacture on the
international market.

We have numerous examples to show that there
is a growing demand on the markets of the industrialized
countries for the products of the developing countries'
small industries. They may range from simple consumer
goods to products of curiosity value (both in their aes
thetic and utilitarian aspects) to the customers of the
industrialized countries. Here, however, quality and
standardization are of paramount importance. The two
together imply what is usually referred to as market
research. An export oriented small-scale industry has to
find out what kind of product it can sell on the markets
of the industrialized countries. Once this is done, attrac
tive as the product may be, high quality is indispensable.
Equally important is that, once the market of an in
dustrialized country gets interested, the products in
question should be available with steady standards and
in the required volume in order to assure continuity in
the relationship thus established.

Perhaps I need not point out to the readers of this
Brochure that in UNCTAD we are unceasingly working
for the largest and most advantageous opening of the
markets of the industrialized countries to the manu
factured or semi-manufactured products of the develop
ing ones, and that the International Trade Centre we
are jointly operating with GAIT is in a position to offer
useful services on the marketing side.

With these considerations in mind, I not merely
welcome your initiative but hope that we can be of help
in furthering your efforts. And, concluding on this, I
wish much success both to this Brochure and to the
Exhibition it introduces and, even more so, many happy
returns to the Economic Commission for Africa to whose
initiative is due this highly commendable enterprise.
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Message by Dr. I.H. Abdel-Rabman,

EXECUTIVE DIRECTOR, UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

It gives me great pleasure to send my greetings and
good wishes on the occasion of the exhibition being
organized by the Economic Commission for Africa in
connexion with the celebrations of the Tenth Anniversary
of the establishment of the Commission. We of the Unit
ed Nations Industrial Development Organization think
that it is most fitting that this exhibition be largely de
voted to the products of small-scale industries and to
the processes, technology and machinery employed in
that sector. We fully share the view of the Commission
that small-scale industry has a significant role to play
in the development of the economies of the African
countries.

Perhaps the most important contribution that
small-scale industry may make to the development of
African countries is to stimulate and facilitate the emer
gence of indigenous entrepreneurs, the dearth of which
is one of the most pressing problems in all thesecountries.
In Africa, as in other parts of the world, industrial and
developing, there is scope, side by side with large in
dustrial projects, for an active group of modern small
scale manufacturing establishments. Many of these
may use labour-intensive techniques - an important

consideration in countries with scarce capital and abun
dant labour - and yet may maintain a satisfactory level
of productivity. Others may use advanced technology,
but, in view of their small size,require a relatively modest
capital investment which can be raised out of domestic
resources.

To achievethe development of small-scale industries,
integrated programmes of promotion and assistance
should be drawn up. Such programmes include indus
trial extension servicesfor stimulating new entrepreneur
ship and modernizing existing enterprises, financing on
liberal conditions, industrial estates, training and other
incentives and measures of assistance. Many of these
measures are outlined in the Brochure prepared in con
nexion with the exhibition.

On behalf of the United Nations Industrial Develop
ment Organization, I wish every success to the work
undertaken by the Commission and by Governments of
countries of the region. I look forward to a continuing
fruitful co-operation between our two organizations
towards the common aim of promoting and accelerating
industrialization in the African continent.
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SMALL - SCALE INDUSTRIES: THEIR EVOLUTION, CONCEPT AND DEFINITION 1

To the average citizen from anyone of the many
developing countries, small-scale industry may mean
the traditional crafts, the cottage industries and the
service sector of repair and maintenance of vehicles,
implements and tools. The traditional crafts are of two
types - the utility crafts which provide the essential items
of clothing and wear, implements, utensils, furniture,
materials of house construction, and the art-crafts, such
as wood carvings, fancy leatherware, jewellery, orna
ments, lace, etc. While utility crafts are largely full-time
occupations of particular groups or families such as
carpenters, blacksmiths, potters, basket weavers, tinkers,
etc., the art crafts are often part-time occupations. Cot
tage industry, as its name implies, is carried on in the
home by members of the household as part-time or
full-time occupation and its products are generally of
the essential consumer type such as hand-woven cloth,
hand-loom carpets, pottery, although in many cases
handicrafts are also produced in the cottage or home as
part-time activities. These utilize implements and hand
tools and are characterized by the lack of any machinery
with motive power, by high artistry and skills of mani
pulation, by employment limited to members of the
household or of a particular artisan community and by
lack of organization of production, supply and sales
in the modern manufacturing sense.

The advent of machinery motivated by power and
the industrial age brought with it organized production
techniques with higher productivity although of lower
artistic skills. Community living with its bnilt-in tradi
tional craft groups broke up when movement to towns
took place and the market of the village or region on
which these crafts thrived dwindled. Thus emanated one
type of small industry and to this evolution from tradi
tional crafts was grafted the manufacture of a new pat
tern of consumer goods necessitated by modern living
and the service sector industries of repair and mainte
nance of motor vehicles, tractors, radio and television
sets, etc., which are now accepted necessities of so
phisticated living.

The modern small-scale sector of industry now uses
mechanized equipment and includes undertakings which
manufacture products similar to or substitute for goods
produced by traditional crafts such as household and
agricultural implements, furniture and building materi-

, Throughout the document S means US S.

als, ready-made clothing, textiles, foot-wear, hollow ware
and utensils for the home; service establishments for
the installation, maintenance and repairs of agricultural
machinery, domestic equipment and appliances, repair
of motor cars, tractors, harvesters, tillers, engines, scoot
ers, bicycles, sewing machines, radios, television sets;
and factories or enterprises meeting the present day
necessities for the home, the school and the farm.

The original concept of scale covered the number
employed in an enterprise. In USA and UK the number
employed is under 100 persons, in Japan under 300,
in Korea under 200, in many other countries under 50.
In the UAR it was and still is under 10. But with in
creasing experience and the knowledge that employment
is restricted through placing a limit on number employed,
the trend has been not to specify the number employed,
but to specify the scarce input of capital.

India started in 1955 with a limit on fixed capital
including land and buildings at Rs.2oo,000. Since then
180industrial estates have been established and the ceil
ing on capital for machinery alone has been raised to
Rs. 750,000($100,000). In the beginning a limit was
placed on the number employed (50 with power and 100
without power) in addition to the ceiling on capital, but
for reasons stated earlier, this condition was withdrawn
in 1957.Similar considerations prompted the withdrawal
of the limitation of the number employed by Ceylon
and the ceiling on capital utilized in machinery only, was
fixed at Rs.2oo,000 ($42,000).

Pakistan earlier defined small industry as man
ufacturing enterprises with or without the use of motive
power and employing not more than 20 persons. This
included cottage industries and handicrafts. This defini
tion has been amended, the ceiling on capital has been
fixed at Rs.250,000 ($50,000), with no limitation on
manpower employed.

With the advent of automation, a number of capital
intensive industries employing less than 50 workers but
having capital/labour ratio of $10,000 or more became
standard, such as the Vitamin C plant which operates
on 12 workers. To overcome this trend the Philippines
specified limits on capital, labour employed, and on
capital per worker. Small industry in the Philippines
is therefore defined as a manufacturing concern employ
ing not more than 50 persons, with a capitalization not
exceeding $50,000and not exceeding $1,000 per worker.
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Japan is the home of modern small-scale industry.
Through mechanization of her traditional industries and
the development of the modern sector, Japan has effected
a phenomenal industrial growth over the last five dec
ades. The Fundamental Law on Smaller Enterprises
enacted in July 1963makes a distinction between mining,
transportation and manufacturing as against trading or
commercial operations. It defines smaller enterprises in
mining, transport and manufacturing as those with
capital of not more than 50 million yen ($140,000) or
with employment not exceeding 300 persons; and in
trading operations as those with capital not exceeding
10 million yen ($28,000) and employment not exceeding
50 persons. Although this definition came as late as
1963,earlier definitions existed and the changes in defini
tion largely resulted from the economic changes through
which the country passed.

Changes in definition in India as was seen earlier
stemmed from the same causes. The raising of the level
of capital used in machinery alone to $100,000 and the
inclusion of ancillary industries (those manufacturing
components for large-scale industries) with a higher
capitalization ($120,000) and the withdrawal of the
ceiling on number employed are some of these changes.
The Indian experience is of recent origin and therefore
of possible guidance to many African countries making
their initial efforts at developing the small-scale sector.

The first attempt at a definition of small-scale in
dustries as applied to the continent of Africa wasmade by
the ILO in a paper contributed to ECA (E/CN.14/INR/
9) in 1962, in the following terms "Small industries
comprising small-scale and handicraft undertakings are
understood to mean establishments for manufacturing,
processing and service activities which differ from larger
enterprises inter alia, by a significant lack of specializa
tion in management. Such undertakings vary from craft
shops in which the self-employed owner works together
with his family, to the small mechanical factory which
may employ up to some 50 workers". It will be seen
that the only distinction between small and large is in
the order of employment. This is unsatisfactory as it
limits the only resource in abundance. Elsewhere in
discussing changes in definition it was argued that as one
of the objects of small industry development is to provide
gainful employment at a lower capital cost per work
place, the limit on number of persons employed to
characterize small-scale should be withdrawn. This
decision was arrived at by India in 1957 and by Ceylon
in 1960. From the historical changes in definition in the
Asian countries referred to earlier it will be evident that

the limits should be only on capital invested, on ma
chinery and on capitalization per worker.

On this basis, small-scale industry can be defined
for Africa as enterprises in mining, transport and man
ufacturing with a capitalization per worker of under
$1,000 and a fixed capital in machinery not exceeding
$5,000. Ancillary industries producing components for
assembly units and larger scale factories may require
higher capitalization. With development of basic in
dustries the spectrum and variety of small enterprises
will widen necessitating changes in the limit placed on
capital and it is our view that eventually the limit on
capital may rise to $100,000as in India or $140,000as in
Japan.

A distinction between small and large needs to be
bridged by an intermediary-scale or medium scale in
dustry. In the Republic of Korea, industries are classi
fied as small- and medium-scale if they have less than
200 employees and the capital invested is less than 50
million won ($200,000). A similar gradation to multi
million large-scale industrial projects appears logical
for Africa and it is suggested that medium-scale indus
tries which will increasinglyengagethe interest of success
ful small entrepreneurs be also specified. For this purpose
the limit on capital may be fixed at $500,000.

What has been said relates to the evolution, con
cept and definition of small-scale industries. What in
terests the entrepreneur is the type of products which
can on present costs of machinery be manufactured on
this scale. A selected range of products sub-divided into
sections on ceramic products, hosiery and ready-made
garments, leather products, marine products and me
chanical engineering products produced in India on
small-scale is provided as an appendix to this paper.
The markets in individual countries or regions of a
country will determine the order of output. In many
cases a number of related products can be manufactured
in a single unit. The grouping and the assessment of the
markets will be the responsibility of the entrepreneur.
Assistance in this is often provided by the Ministry of
Industries, and where departments exist by the De
partment of Industries or the Department of Small
scale Industries. The entrepreneur will be advised to
consult customs returns and statistical bulletins of the
country and traders and commercial interests in deter
mining possible markets, and acceptable quality.

The problems of small-scale industry are many.
Paucity of capital, lack of skilled manpower and entre
preneurs, are among the main problems and these are
discussed in subsequent articles in this Brochure. Given
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the will to effect change and risk capital a large nwnber
of successful undertakings initially requiring simple
mechanical skills can be established in Africa . These
in turn will lead to more sophisticated ventures requiring
more complex skills which would by then have become
available. The list provided includes only products of
the first category and these run into 248 items. In order
to assist African entrepreneurs the Brochure provides
a section devoted to model schemes.

ANNEX I
A selected list of product being made in the Small-Scale
Industries sector

I. Ceramic, glass, clay and cement products

I. Kitchen and tableware, e.g. jugs, cups and
saucers, tea and coffee sets, plates.

2. Glazed floor and wall tiles
3. Earthenware, pottery and stonewares
4. Marble stone chips and marble products
5. Bricks
6. Tiles
7. (a) Mirrors, thermos flasks, glass beads,

marbles, ash-trays, bangles
(b) Neon signs, scientific glassware (blown),
clinical thermometers

8. Other products made from sheets, and
rods of glass

9. Low tension electric porcelainwares
10. Concrete blocks and hollow blocks
II. Pre-stressed concrete poles; fencing posts
12. Activated clays and ochres
13. Quick-lime and slaked lime
14. Plaster of Paris
15. Cement pipes and collars
16. Sand-lime bricks

II. Chemical and allied products

a) Adhesives

17. Black insulating tape
18. Surgical adhesive tape
19. Paper gwn tape
20. Glues-starch, synthetic, fish
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b) Miscellaneous products

21. Sealing wax
22. Printing inks
23. Detergents
24. Disinfectants
25. Bone-meal
26. Laundry and toilet soaps
27. Matches
28. Fireworks
29. Brushes, various-artist's, painter's, shoe,

coat, cleaning and industrial
30. Storage batteries
31. Dry cell batteries
32. Bitwninized roofing compound
33. Ink-writing, fountain pen, laundry and

marking
34. Colour boxes and crayons

c) Paints, varnishes and allied products

35. Ready mixed paints
36. Varnishes
37. Bitwnen paints
38. Distemper-dry and emulsion
39. Cement coatings and cement colours
40. French polish
41. Aluminiwn paints
42. Plastic emulsion paints
43. Paste paints

d) Paper products

44. Corrugated paper and board
45. Cartons and boxes from cardboard and

corrugated board
46. Paper bags
47. Envelopes
48. Straws
49. Letter pads, exercise books, jotting pads,

graph books
50. Registers, diaries, memorandum and note-

books
51. VVaxed paper
52. Labels and wrappers
53. Toilet-paper rolls
54. Paper napkins, tissues
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e) Pesticideformulations and pharmaceutical
supplies

55. Compounding pesticides-with pyrethrum,
D.D.T., RH.C., malathion, copper oxychlo
ride, etc.

56. Tabletting
57. Surgical cotton and gauzes
58. Sanitary towels

f) Plastic products

59. Buttons, badges, bangles, combs, spectacle
frames, ball-point barrels, umbrella handles,
hairclips, ornaments, etc.

60. Plastic flowers and decorations
61. Tubing, irrigation tubes, conduit piping
62. Foot-wear
63. Insulated wire and cable
64. Plastic tiling
65. Foam plastics
66. Expanded plastic ceilingand partition boards
67. Blow-moulded bottles and containers
68. Vacuum formed trays, basins, etc.
69. Electricalaccessories-plugs, sockets, holders,

switches, ceiling roses, lamp-shades, brack
ets, adaptors, connectors, etc.

70. Buckets, bowls, tumblers, coat hangers,
radio cabinets, door-knobs, handles

71. Polythene bags, purses, cheque-book covers,
handbags, overalls, waterproofs

72. Plastic sheeting-table-covers, curtains

g) Polishes

73. Metal polishes
74. Wax emulsions
75. Floor polish
76. Boot polish

h) Rubber products

77. Bathing accessories-caps, ear-plugs, floats
78. Surgical goods-lead-impregnated aprons,

surgeons aprons, ice-bags, hot-water bottles,
hospital sheeting, adhesive plaster, surgical
tubing, enemas, crutch pads, invalid cushions

79. Rubber tiles, mats, stair-treads, and sheets
80. Foot-wear: rubber and canvas shoes, gum

boots, heels, soles
81. Hard vulcanite: battery cases, toilet seats,

buckets, combs
82. Household: bath mats, door mats, sink stop

pers, castor cups, sponges, kneeling pads

1II

83.

84.

85.

86.
87.

88.
89.
90.

91.

92.

93.
94.
95.

i)

96.
97.
98.
99.

100.
101.

102.
103.
104.
105.
106.
107.
108.
109.
110.

111.
112.
113.

114.
115.

Gloves - surgeon's, electrician's, fabric
coated
Insulated wire and cable for motor and
house-hold wiring
Latex products-s-can-sealing compounds,
carpet and rug underlay, cast goods and
toys, balloons, teats and valves
Belting-conveyor, fan-belt and V-belt
Hose-garden, fire, flexible - metallic, radi
ator and brake-hose
Mountings-industrial and engine
Gaskets, sheets and diaphragms
Bicycle brake blocks, handle grips, car mats,
mallets, grommets, pedal rubbers, toy tyres,
washers
Sports goods-rubber balls, bladders, golf
balls, tennis balls, quoits
Stationer's goods: bands, erasers, stamp
gum, spreaders, caps, rubber solution
Bicycle tyres and tubes
Tyre retreading
Tyre accessories and repair materials: camel
back, cushion gum, repair compound, mud
guard flaps, patches, solution

Toilet preparationss and cosmetics

Face creams
Face powders
Toilet powder
Tooth-powder and tooth-paste
Hair oils and hair cream
Tooth-brushes, shaving-brushes and hair
brushes
Lipstick
Nail polish and nail-polish removers,
Mascara, eye-brow pencils and eye shadow
Hand lotions
Perfumery-perfumes, eau de colognes
Shampoos
Astringent lotions
Shaving soap, toilet soaps, liquid soaps
Hair dyes

Electrical fittings and accessories

Neon signs
Lamp shades
Ceiling roses, holders, switches, plugs, sock
ets, adaptors, cut-outs
Cables and electric wiring
Wiring cleats and clips

I
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116. Miniature bulbs
117. Electric bulbs

IV Food and allied products

118. Meat packing, sausages, bacon and ham
119. Meat extracts, meat canning
120. Milk pasteurization, sterilization, milk

powder, and condensed milk
121. Cheese, butter
122. Ice-cream, ice-cream powders, malted milk,

cocoa powder
123. Pickled fish, canned fish, dried fish, fish meal
124. Wheat milling and other cereal tlour
125. Tapioca, starch, sago
126. Vinegar, sauce
127. Fruit preservation and canning
128. Pickles, chutneys, jam, jellies and marma

lades
129. Syrups, squashes, fruit juices
130. Crystal1ized fruit preserves, candies, dehy

drated vegetables
131. Confectionery-toffees, gum drops, boiled

sweets
132. Chocolates
133. Bakery products-bread, cake
134. Biscuits
135. Macaroui, spaghetti, noodles, vermicelli
136. Canned soups, vegetables
137. Sugar candy, icing sugar, brown sugar,

syrups
138. Vegetable oils-groundnut oil, margarine,

palm-kernel oil
139. Poultry feed and cattle-feed compounding
140. Fish oils and animal fats
141. Yeast
142. Mineral waters
143. Wine, cider, vermouth, gin

V Hosiery and ready-made garments, and
textiles

144. Socks, hoses, vests, banians, briefs, stock
ings

145. Knitted jersies, casuals, sweaters, coats
(ladies), summer suits, cardigans

146. Corsets, brassieres, petticoats, knickers, pan
ties, skirts, blouses, dresses

147. Shirts, dressing-gowns, pyjamas, trousers,
jackets, suits, bush-shirts, raincoats

148. Scarves, caps, neck-ties, kneecaps, shin
guards, anklets

149. School uniforms and uniforms for the police
and armed forces

150. Screen printing of textiles
151. Carpets and rugs
152. Mosquito curtains
153. Ribbons, tulle, lace, embroidery
154. Canvas goods including tarpaulins, and tents
155. Absorbent cotton, wadding, dressing
156. Blankets
157. Shoe-laces, braids, bind.ngs
158. Towels, pillow-cases, sheets
159. Twine making

VI Leather products

160. Leather tanning and finishing, taxidermy
161. Fancy leather products-wal1ets, key cases,

jewel1ery boxes, cigar and cigarette boxes,
handbags, purses

162. Foot-wear: shoes, sandals, slippers, ortho
paedic foot-wear

163. Garments: jerkins, belts, fur coats, watch
straps

164. Industrial products-belting, buckets for
hydraulic press, gloves, washers, saddle-tops
for bicycles and scooters, aprons, camera
and gun cases

165. Harness and saddlery, leather board, specta
cle cases

166. Stationery and office-desk-pads, blotting
pads, despatch cases

167. Travel goods-suitcases, briefcases, attache
cases, hold-alls

VII Marine products

168. Shark-liver oil
170. Fish canning and curing; fish meal
171. Table salt
172. Agar agar, algae and sea weed
173. Prawns, lobster canning and processing
174. Sponges, handicraft with shells

VIII Mechanical engineering products

a) Agricultural implements

175. Ploughs, harrows
176. Weeders
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177. Cultivators
178. Spades, mammoties, pick-axes, shovels,

knives
179. Pedal pumps

b) Builders hardware

180. Locks and padlocks
181. Expanded metal, wire mesh, welded mesh

and wire netting
182. Tower bolts, latches,hasps and staples, hinges

and handles
183. Wire nails, panel pins, wood-screws
184. Nuts and bolts
185. Chains, curtain rails, door grips, stays

c) Foundry and fabricated products

186. Brass, bronze and copper castings and
foundry

187. Iron and steel castings and foundry
188. Wire-drawing, barbed wire
189. Gates, doors, windows, trusses
190. Metal stampings-mudguards
191. Electro-plating
192. Malleable pipe fittings and castings, manhole

covers, cast iron pipes
193. Machine parts, mountings, weight and

measures

d) Light engineering products

194. Pressure and wick stoves, lanterns, torch
cases

195. Umbrellas and umbrella fittings
196. Drums, tin containers, barrels and pails
197. Household utensils, frying-pans, saucepans,

buckets, dust-bins
198. Crown corks
199. Zip-fasteners, buckles, hairpins, tacks, key-

rings
200. Cutlery, bottle openers
201. Conduit pipes
202. Paper pins, gem clips, staples, paper-weights
203. Hand tools, carpentry tools, hammers,

screw-drivers, etc.
204. Trolleys, wheelbarrows
205. Metallic grills; wrought iron gates, window

grills, etc.
206. Office steel furniture, desks, chairs, cabinets,

racks, stools, cash-boxes
207. Cots, beds, meat safes, school furniture, shop

furniture

IX Sports goods

208. Footballs, volleyballs and basketballs
209. Cricket bats, hockey sticks, cricket stumps,

javelins, golf sticks
210. Parallel bars
211. Rubber balls, tennis balls, bladders, cricket

and hockey balls
212. Sports nets for football, tennis, cricket,

hockey and volley ball
213. Chess men and board, carrom board,

draughts
214. Fishing rods, hooks and lines
215. Ping-pong bats, tables.

X Timber products

216. Timber seasoning and preservation
217. Saw-milling
218. Containers--{boxes, crates, cases, chests)
219. Hulls for fishing boats
220. Radio cabinets
221. Beds, almirahs, wardrobes, chairs, dressing

tables, chests of drawers, stools, cupboards
222. Window and door frames and sashes
223. Rafters, beams, pillars
224. Screens, partitions
225. Drawing-boards, rulers and school items
226. Match splints and veneers
227. Flush doors and laminated boards
228. Tool handles, electrical wooden products,

e.g. capping, casing, switch boards
229. Bobbins, reels, hand-loom parts, wooden

lasts, shoe trees, ironing boards
230. Wooden toys, tooth-picks, battery-separators

coat hangers, picture frames, trays
231. Crutches and orthopaedic aids of wood
232. Railway sleepers, parquet flooring
233. Fuel briquettes from sawdust
234. Bus and truck-body building
235. Wood carving

XI Miscellaneous n.e.s,

236. Book-printing, book-binding
237. Engraving and etching of plates
238. Job-printing
239. Lithography
240. Lubricating oils and greases, cutting oils
241. Fertilizer compounding

1
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242. Asphalt felts and coatings
243. Candles
244. Signs and advertising displays
245. Cork products-floats, sleeves, gaskets

246. Venetian blinds
247. Fibre suit-cases
248. Tobacco products-cigars, cheroots, cigar

ettes, snuff

from Petty Trader to Petty Industrialist

Trade between Europe and Africa up to the 19th
century led to the emergence of African merchant houses.
This trade was mostly con1ined to the coastal areas.
The African owners of commercial concerns in West
Africa became "merchant princes." They were the mid
dle men between the European importer and the markets
of the hinterland. They spent their trade profits in con
spicuous living and the maintenance of tribal armies.
Direct trade did not expand inland from the coast until
about the second half of the 19th century with the estab
lishment of colonial rule. The advent of European rule
and European traders spelt the doom of the "merchant
princes."

The typical African economy during the past two
or three decades has been characterized by a predomin
ant sector of subsistence agriculture and a relatively
smaller sector made up of the cultivation of cash crops
and their exchange for imported merchandise. In some
countries mineral resources have been the basis of the
monetary or exchange economy sector. The traditional
craft industries have continued to provide the tools,
clothing and the materials of construction, but their
contribution to the economy has gradually declined as
a result of mass-produced higher quality imports.

The pattern of economic transformation is being
determined by the establishment of industry for the
production of essential consumer goods hitherto almost
entirely imported. This process of industrialization is
moving away from indigenous craft industries. The
traditional craftsmen are being superseded because of
the smallness of their scale of operation, lack of capital
and managerial skill, and poor marketing facilities. They
cannot compete against mass production technology.
Governments, para-Statal organizations and expatriate
concerns are increasinglytaking the initiative to introduce
large-scale industry. Thus what may be described as the
natural stepping stone to industry is being bypassed.

The link between European commercial houses
in urban areas and the small consumer in the hinterland
is the modern African petty trader. Unlike the "merchant
princes" he is discovering new outlets for the profitable

use of his earnings and entrepreneurial skill. Thousands
of successful petty traders have diversified their under
takings by putting their profits in motor transport ser
vices, rentable residential houses, cash crop estates or
farms, processing plants and joint industrial ventures in
partnership with foreign capital and know-how.

The turnover of petty traders varies considerably.
Some small shopkeepers have a turnover of £50 to £70
and a profit ofabout £5 to £10 per month. Street hawkers
earn only a trifle. In some West African countries long
established women traders, especially those acting as
agents and factors of foreign merchant houses, have
annual earnings estimated at thousands of pounds. Fur
ther evidence of the high rate at which capital may be
accumulated from petty trading is found in the fact
that many Indians in East Africa and Lebanese and
Syrians in West Africa become conspicuously prosper
ous through trade in a relatively short time. Because of
this seemingly easy achievement of success by non
nationals engaged in merchandise trading, produce
buying or the motor transport business, legislation has
been introduced in several countries such as Nigeria,
Kenya, Uganda and Ghana to protect and foster in
digenous enterprises.

In East Africa, particularly Kenya, traders (mainly
ofIndian origin) have figured prominently in all branches
of industrial undertakings. In Nigeria and Ghana a
number of successful businessmen have graduated
through trading to engagement in local manufacturing
for domestic and export markets. A typical example is
an entrepreneur of Lagos who began his business career
as a street hawker selling imported articles. He accumu
lated capital and business experience through trade and
later began branching out until he became a manager
and director of over 20 substantial companies with
business interests ranging from fishing, oil exploration,
banking, charter air transport service, to investment
promotion. Similar local business tycoons can be cited
in other African countries.

This graduation from petty traders to petty in
dustrialists is not dissimilar to the early phases of the
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industrial revolution of 16th to 18th century Britain. The
merchant who collected his wares from the craftsman
later put out work to the craftsman and finally assembled
workers in the factory. Later it was the wool traders of
Yorkshire and the successfulmerchants of Bristol, Liver
pool and London with seasoned trading experience and
profits accumulated from the triangular Atlantic trade
who partly financed the industrial revolution. The tradi
tional trading classes of Japan also played a leading role
in the industrialization of modern Japan.

The extended family system which entitles relatives
to make financial demands on and to seek employment
from successful members of their families is often cited
as an obstacle to the accumulation of capital and the
cause of failure of many African enterprises. The in
stances of successful African businesses cast some doubt
on the claim that the family system is an impediment to
industrialization and there is a general notion that capi
tal is in short supply. The small number of successful
applications made to industrial development banks and
corporations suggests that viable enterprises rather
than capital may be in short supply. And then there is
the belief that Africans do not trust each other and so
they are not able to pool their resources. The successful
operation of co-operative societies, as well as the forma
tion of partnerships even with foreign enterprise, under
mine this assumption or perhaps nullify it altogether.

The real inhibitional factors may be found in the
attitude of prospective African businessmen. They
expect quick and large returns with a minimum ofinvest-

ment risks. They identify industrialists with craftsmen
who generally rank low in the social order. They hesitate
to tie up their fortunes in expensive capital undertakings
or in operations which involve complex technical proces
ses. Perhaps the most formidable deterrent is their igno
rance of the potential size of the market.

There may be some reluctance to patronize the
products of local industry because initially local products
might be inferior to imported ones. Other countries
have had to face the same problem. England passed
legislation to encourage the use of English wool and
wool products. Englishmen also observed "fish days"
to encourage their fishing and shipping. In modern times
cultural promotion through national dress has helped to
sustain the local mannfacturer of khadi and sari material
in India, shamma in Ethiopia, kente in Ghana and aso
oke in Nigeria.

The articles which African petty traders sell pro
vide a convenient index of the possibilities for indigenous
enterprises: the assembly of bicycles, the production of
processed foods, the manufacture of trunk boxes, pans,
cooking pots, roofing sheets, soap, suitcases, handbags,
etc.

African petty traders who are potential entrepre
neurs exist. They already have a market which in fact
will grow with the establishment of more industries.
What is required consists mainly of supporting services
and training in management. There is no doubt that
these will assist the graduation from trade to industry.

Entrepreneurs: Their Training and ActiVities in Africa

I' 'I ._"- 1

Mukasa and Maliko were the star characters in a
play followed by many thousands of Ugandans earlier
this year on their national radio service. The play showed
how these imaginary Ugandan businessmen - one run
ning a village store and the other the owner of a carpentry
workshop - got over their serious difficulties with the
advice of the "Business Clinic" in Kampala.

The real name of the "Business Clinic" is the Man
agement Training and Advisory Centre, a government
agency, and the real point of the story is that something
is being done - not only in Uganda but also in many
other parts of Africa - to help the "little man" who
earns his living from making simple consumer goods and
selling them to the community.
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People like Mukasa, Maliko and thousands of
others who run "small enterprises" are called" "entre
preneurs" by economists. In small-scale enterprises
this term applies to owner-managers who must have all
the skills necessary for success themselves, because the
size of their businesses does not justify the hiring of
specialists in accounting, engineering, marketing, and
so on.

Why should governments help the "little man"?
Mainly because small enterprises have a large and
important place in the economic life of a country, and
will continue to do so for as far into the future as anyone
can see. Ifmore goods are to be produced, if more jobs
are to be created, if improved services are to be provided



for everyone, then ways must be found to make more
efficient the small enterprises which carry the main part
of this important load in the economy.

A second important reason why governments have
begun to help make small businesses more efficient is
that this is an area where the skills and money of the
"small man" are of primary importance.

Foreign businessmen and investors are putting their
knowledge and money into the big-scale new industries
in Africa. These plants are an essential part of Africa's
industrial revolution, and a training and proving ground
for African business and engineering talent. Yet big
business depends on the small enterprises for services,
supplies and retail outlets, just as small firms, whether
they are in manufacturing, construction, transport,
selling or other services, depend on the large enterprises
for products to use or to market.

So both big business - often concentrated in the
main centres of population where labour and services
can be most easily found - and the mass of small entre
preneurs, spread all over the country - have their essential
parts to play in national development. And small firms,
as well as large ones, must be well run, if prosperity is
to grow and be shared in the countryside as well as in the
towns.

The average African entrepreneur, running his small
workshop or store, realizes the importance of what he
is doing to the community in which he lives.He produces
and sells goods, or provides services - perhaps running a
truck or two or a passenger bus, or a small construc
tion firm - which the people need. He is, in very many
cases, doing it well, and there is plenty of evidence to
show that in every African country, natural manage
ment skill exists and is being applied both for the en
trepreneur's profit and the benefit of the people he serves.
But the entrepreneurs themselves would be the first to
admit that there is room for improvement.

That is why, in countries like Uganda where govern
ments are offering training in management skills to the
small businessman, there has been a rush to take advan
tage of it.

What may be a little surprising to the African en
trepreneur, however, is that training in business skills
is an important part of the assistance offered to African
governments by an agency of the United Nations - the
International Labour Organisation (ILO).

The ILO has always recognized that skill in business
management is one of the main keys to economic pro
gress, and that without a healthy growing economy, the

working people of any country cannot achieve their
rightful ambitions: on the one hand, full employment,
fair wages and good working conditions; on the other,
the availability of well-produced goods and efficient
services to satisfy their basic needs.

Management, until very recently, was a skill that a
man learned on the job. In the larger firms, he followed
his bosses' instructions, perhaps brought in some new
ideas of his own, and gradually rose to the top - or fell
by the wayside. Many still enter and rise in business this
way, and many succeed without outside help or much
formal education, particularly in the very small concerns.
Only if he were lucky, would a man have a university
degree or some training in engineering or accounting to
help him.

In nine African countries - Algeria, Ethiopia, Ghana
Guinea, Kenya, Sudan, Tanzania, Tunisia and Uganda
- the governments are setting up management training
institutes with the co-operation of the United Nations
Development Programme and financial assistance made
available through the ILO. These institutes provide the
services of foreign experts, equipment and fellowships.
In two other countries - Morocco and the United Arab
Republic - there are major projects of this kind concern
ed only with the development of small industries. In
seven more countries - Ivory Coast, Lesotho, Mauri
tania, Niger, Senegal, Sierra Leone and Togo - there are
individual ILO experts at work helping to develop small
industries. Other countries where small industries have
been helped in the past include Botswana, Cameroon,
Dahomey. Libya and Nigeria.

All these projects are concerned. in whole or in
part, with the training of the small African entrepreneur.

Right from the start of its first technical assistance
programme to help small industries - 1952in the United
Arab Republic - the ILO saw clearly that the factors
which make one man succeed in business and another
fall, are much the same all the world over. A successful
entrepreneur is first of all a man who is prepared to
make decisions even when he is not absolutely certain
of the result - in other words, he is prepared to risk his
savings, to take a chance on the popularity of the goods
he makes or sells, the bnildings he puts up, the cinema or
the bus line he runs.

Secondly,he must have the urge for personal achieve
ment, and the self-confidenceand eye for the likelihood
of successwhich go with it. He must be an energetic man,
who throws up new ideas; an individualist who is pre
pared to take responsibility for his own decisions. He
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must also, in many cases, be a "one-man band" combin
ing a number of skills which in a larger business he
would be able to delegate to staff under him.

Africa possesses men in plenty with some or all of
these qualities. Many of them are already running success
ful small businesses, or are sharing in the management
of large ones. Others would be even more successful
than they are with the benefit of training. There is a
rising generation of young men with the basic qualities,
who only need advice and instruction in order to make
their personal contribution to the expanding economies
of their nations.

Spreading management knowledge in Africa, how
ever, presents special problems. The first of these stems
from the fact that the majority of experts recruited by
the ILO to help business development in Africa come
from highly industrialized countries. The success of an
expert is in part measured by his ability to adapt to the
local scene; to realize that the way he has been accustom
ed to doing a job, or organizing the work of others, will
not necessarily produce results in an African setting.
He has to learn to see and think as far as possible in the
way that the local people think, and be creative in apply
ing his advanced knowledge and techniques so that they
lead to better results, in situations were he usually does
not find the resources to which he has been accustomed.
In their training work, experts also have to remember
always to talk in a language which has a direct interest
to the small entrepreneur, and to relate matters ofgeneral
importance, such as accounting and taxation, to the
particular products and processes known to the men
they are advising and teaching.

Then there is the problem of taking training to the
small enterprises, which are found in all parts of the
country. Storekeepers and owner-managers of small
workshops cannot spare the time or afford the expense
to travel to a central institute for management training.
In many cases their businesses would collapse if they did.
On the other hand, it is difficult for governments to find
staff who are prepared to travel continuously to provide
training and advisory services to small enterprises. One
way to solve this problem would be to establish a number
of small training centres in provincial towns; another,

already being tried in one African country, is for a man
agement development institute in the capital to have a
mobile demonstration unit travelling from town to
town, with expert staff to give short courses to local
traders and workshop owners, and direct advice on how
to run their businesses more efficiently.

An important point which needs emphasis is that
with capital generally not very plentiful in Africa, invest
ment in small enterprises gives a high rate of return in
terms of the national interest. The reason for this is
that small enterprises, entirely African-owned and finan
ced, usually plough back all their profits into the country.
In some of the most advanced industrial countries - the
United States, the United Kingdom, West Germany and
Japan - more than 90 per cent of factories have fewer
than 100employees,and the majority have fewer than 50.

The small enterprise, swinging into action quickly
and tailored to the actual demand of the local market,
provides the best means for both capital and manage
ment skill to be put to use with the least possible delay.
For economic advancement the developing countries
need immediate employment of all their resources _
money, materials, labour and management skills.

If the growth of industry, services and the retail
trade is developed in the small towns and rural districts,
the drift to the big cities is slowed down and rural job
opportunitiesmatch more closelythose of the big centres,

Men do not work for money but for what they can
buy with the money they earn. It is only when a worker
can see attractive goods that he will make the extra
effort to earn the money to buy them. So the small local
store, offering its range of goods to the worker, his wife
and the other members of his family day by day is a
powerful incentive to men to earn more by increasing
their efficiency and output.

In all aspects of creating an integrated and balanced
programme for the development of small enterprises
and the promotion of skills among the men who run
them, the ILO is at the service of the governments of
Africa, It is one aspect of the ILO's work for social
progress, in which it seeks to enlarge and enrich the
economic "cake", so that there will be bigger and fairer
shares for all.

The Role of Skilled Manpower in the Development of Small-scale Indusrties

Many of the famous names in industry, such as
Bata in Czechoslovakia or Ford in America started
manufacture on an extremely small scale - often in back-

yard workshops. Thomas Bata started life as a cobbler
in a shop making shoes individually and by hand. His
custom grew and to meet the increasing demand for his
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shoes, he designed machines to increase his output.
When even this failed to meet the demand he hired skill
ed men and opened his first factory. One fac.toryfollow
ed another and in his life-time he built factories in 60
countries and employed over 250,000 people. Henry
Ford built his first car in his home workshop, then moved
into an old yard to build the first models almost entirely
by hand. His cars were instantly popular but the price
was too high for the average man. His mechanical skill
and his vision of the future led him to development of
mass production techniques, which lowered costs. Thus
grew the giant enterprise which bears his name and the
products of which girdle the world. The history of in
dustry abounds with numerous examples of such growth
from humble beginnings.

Entrepreneurs commonly belong to one or the other
of the following occupational categories:

(i) Traders and merchants with wide experience
in merchandise or produce marketing and
who subsequently branch out to manufacture
some of the articles traded in, either to ensure
steady supplies or to raise profit margins;

(ii) Landlords, successfulexport-produce farmers,
retired civil servants, successful lawyers etc.;
usually these are men with savings providing
capital for industrial venture;

(iii) Skilled artisans propelled by the urge to in
novate or to be independent - they are men
who either transform their workshops into
manufacturing units to serve larger markets
or skilled workers and foremen quitting larger
factories or workshops to establish indepen
dent workshops in fields already familiar to
them and later branching out into new fields;

(iv) engineers and scientists who combine high
level scientific and technical capabilities, a
reasonable amount of savings and willingness
to risk their career and savings in an effort to
exploit their own technological inventions.

The first two categories of industrial entrepreneurs
undertake business ventures on the strength of their
ability to hire the services of skilled manpower. They
commonly start in a small way, hiring additional tech
nical workers as their enterprise grows. The fourth
category, on the other hand, starts on the basis of tech
nological innovation, the application of which may
require substantial capital outlay and production on a
large scale. But it is the third category, that of artisans
turned-entrepreneurs, who, by providing a combination

of skills, modest capital and entrepreneurial spirit, have
the largest contribution to make towards fostering the
growth of small-scale industries.

Technical manpower is vital to the growth and
expansion of industries. It is as important as capital
and entrepreneurial and managerial capacity in the
development of any business enterprise. Technicians
and skilled workers therefore play a most important
role in the evolution and development of small-scale
industries. They play this role in two main directions.

In the first place, as employees of small industria
lists it is their imagination, ingenuity and technical
capacity that complement the dynamism, economic
foresight, capital and managerial capacity of the entre
preneur, all of which collectively lead to the growth and
success of an enterprise. Technicians and skilled artisans
possess the know-how to grasp technical innovation,
evolve better production processes, conceive and design
new products, identify and eliminate faults in production
processes, control the quality of products, transform the
imaginations and suggestions of business proprietors
into technical and economic realities, and to train and
supervise unskilled workers. In all these activities, they
contribute to the growth of the enterprise in which they
are employed by making it possible to apply the new
and adapted technologies to production processes, and
thereby help to increase output, reduce costs, create
new products and widen markets.

In the second place, some skilled artisans such as
blacksmiths, carpenters, auto-mechanics, metal workers
etc., combine their technical skills, simple business talents
and small savings which may also be supplemented by
loans from family sources to expand their workshops into
small manufacturing units. This is the case where small
factories evolve from handicraft workshops or from
repair and maintenance workshops. Sometimes techni
cians, artisans and skilled workers that have accumulated
a wide range of technical and work experience as employ
ees in small or large industrial enterprises, resign fairly
assured careers to start their own private or partnership
small enterprises. Usually, their technical capacity and
the urge to be independent lead them to undertake
ventures in related or similar industrial activities. In this
way they help to multiply the birth and growth of small
scale industries, particularly in urban areas where large
consumer markets already exist. Many artisans and
technicians who have successfullyventured into business
in several African countries for example, have had years
of experience and training in the technical departments
of government such as the railways and public works,
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the technical departments of foreign firms and in local
manufacturing indnstries and commercial houses.

Most of the technicians and artisans that have
played a major role in the development of industrial
enterprises in developing countries were usually not
graduates of technical colleges and universities. Some
of them have had no more than full primary education
or at best vocational education at the junior secondary
school level. Others have gone through the apprentice
ship system after only the junior primary school level.
Further self-improvement in technical competence has
been achieved through learning on the job and work
experience. It is commonly those technical men who
trained the hard way and who were forced by circum
stances to fend for themselves that have made a
success of self-employment and of industrial venture.

The scarcity of superior technical manpower does
not, therefore, constitute an insurmountable barrier to the
development of small industries. It, however, begins to
have its constraining effect when the stage is reached for
the application of advanced technology and sophisticat
ed production processes. It is at this stage that inability to
hire the services of better qualified technical personnel
and the shortage in the supply of technical manpower
may lead to stagnation in an enterprise.

The typical small-scale industry in Africa operates
with less than ten workers and only the more successful
ones employ up to fifty or more workers. The work force,
frequently composed of a substantial proportion of
members of the extended family, has only a small veneer
of artisans and qualified technicians. Semi-skilled and
unskilled workers carry the main production tasks involv
ing routine and unskilled operations. Sometimes the
technical brain-power which controls the production
process and the quality of products may be only that of
the owner-manager himself who has had the benefit of
the necessary technical training and operational ex
perience. As the business grows it may become necessary
to recruit one, two, or more paid artisans and technicians.
It is these very small resources of skilled manpower that
provide the technical capacity and innovating force for
the growth of small industries and the experienced staff
for up-grading unskilled workers to become semi-skilled
and skilled workers through on-the-job training.

Technical skill requirements for industrial venture
vary by type and quantity, according to the nature of
the enterprise itself and the degree of technological in
put required in the production process. A soap-making
backyard factory, for example, may not require a technical
or trade school graduate nor sophisticated machinery
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for the chemical analysis of the ingredients and oil used
for soap-making or for cutting the soap mass into soap
bars. In any case technical experience and some training
are useful assets in grasping and finding solutions to
production problems. To take another example, the
baking industry in most urban centres in Africa have a
few master-bakers who are usually employed by the
leading baking houses. By contrast, the small bakeries,
often owned by women entrepreneurs in some West
African countries, operate by employing workers that
have either been trained for a couple of months in the
bakery of a friend or relation or on the job itself.

Industrial development, however, requires expan
sion in the scale of operation, in the variety of goods
produced and in the application of better technology,
all of which promote the evolution and growth of small
scale industries into larger ones. Manufacturing indus
tries are particularly susceptible to competition, both
from local products and from imported superior pro
ducts. The small industrialist who initiates an enterprise
without the services of qualified skilled workers soon
realizes that in a competitive market propelled by tech
nological innovation, growth and economic survival
can only be achieved through the use of better qualified
workers, improved production processes,better machines
and more efficient management.

Technicians and skilled artisans are in short supply
in African countries and the hiring of their services is
expensive, particularly in terms of the limited resources
of small industrialists. In such a situation employers
wishing to secure and retain their services must plough
back some of their profits for the purpose of training
their workers to acquire better skills. Although training
costs money and trained workers tend to demand higher
wages, it should be realized that improved technical
competence often leads to higher productivity. Further
more, workers that have been helped to improve their
skills and earnings through training are often loyal to
their employers, thus creating stability in skilled man
power resources.

Some small industrialists provide for their workers
only routine types of training, just sufficient to perpetuate
traditional production techniques; others give their
workers further training such as would lead to the ap
plication of better production techniques. The latter
is training and investment for growth. Although it is
often much more expensive and may require training
in specialized institutions, in the long run it pays the
employers rich dividends through higher productivity,
innovation and lower costs of machine breakdown.



Nowadays different types and levels of training
programmes are being established for the benefit of
small-scale employers who need to train and retain
junior technical cadres and skilled workers in order to
hold their own in a keenly competitive market. These
programmes may take any of the following forms:

(i) The traditional apprenticeship system which
small employers of the artisan and foreman
category fully understand, as they went through
this system themselves. The system is most
commonly used in training unskilled workers
to acquire skills through "learning by doing"
in the employer's own establishment and
under the close supervision of a master crafts
man. The process is slow and the employer,
even if technically skilled, may not always
find the time to teach every skill employed in
the enterprise, particularly skills related to
new production processes.

(ii) Technical schools and vocational prepara
tion centres provide training in particular
trades at a level technically superior to, and
more sustained than that of apprenticeship
training. Due to the relatively higher cost of
training in formal vocational preparation
schools, the system produces only a limited
number of artisans and technicians and its
output is therefore much lower than that from
the apprenticeship scheme. One major snag in
institutional training is that trainees lack suf
ficient practical world-of-business experience
and familiarization with factory operation.
A further disadvantage is that the graduates
of the system tend to demand relatively high
wages.

(iii) In-service training schemes enabling skilled
and semi-skilled workers to up-grade their
technical capacity, acquire new techniques
or obtain acquaintance with new machines.
Programmes may take the form of off-the-job
training on part-time or full-time basis with
full wages or special arrangements. This type
of training usually takes place in technical
schools, polytechnics, vocational centres or
institutions specially designed to provide
skilled workers' and technicians' orientation
and up-grading training courses or training
in specific specialized industrial processes.
Sometimes experienced foremen and supervi
sors who have themselves passed through

every stage of the production process are
used to provide other workers, especially
those with demonstrated ability, with sustain
ed training within the same plant. On-the-job
training, whether in the same plant or in other
premises, is much used by small employers
as it ensures practical training for direct ap
plication and learning while production is
being maintained.

A small employer willing to invest profitably in the
skills of his workers will design his training programme
to give training to all and at every level. In this way he
could train unskilled young schoolleavers as apprentices
to become semi-skilled workers; train the latter to be
come skilled craftsmen and operatives, and these in
turn to become technicians. Thus with good working
conditions, fair wages and a sense of belonging, an em
ployer could build for himself a devoted cadre of skilled
workers.

A meaningful and effective training programme
need not be an ambitious and expensive one. Its primary
objective is to gradually develop for the employer a
corps of trained experienced workers. Such a program
me could be started informally by making workers
learn by doing, under the close supervision of more ex
perienced skilled workers. The selection of trainees for
particular training should be on the basis of ability,
imagination and aptitude rather than family or social
ties. At all stages of practical training there should be
insistence on a high standard of accuracy and fine finish.
By providing some material incentives and rewards for
better skills and increased productivity, workers could
be encouraged to undertake their training with keen
interest and determination. It is equally necessary for
an enterprise to provide a separate head for training
expenditure, however small, in the structure of its budget.
This would make it possible for the employer to take
advantage of relevant training programmes available
outside the plant or in co-operative training centres.

Training costs money and money is one of the
resources small industrialists do not have in adequate
amounts. The employer on venturing into business first
counts on his own resources before asking for outside
assistance. He does the same thing in training his workers
but his capacity to cope with his workers' training require
ments is often limited. In consequence, he has to be
helped by the State and by employers' and sometimes
employees' associations. This is aid for mutual prosperity
as his successcontributes to the prosperity of his workers
and the industrial growth of his country.
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For economic survival small-scale industrialists
need help, not only to bring new ideas to them, grant
them financial credits, or to protect their markets, but
also to assist in training their workers. Governments
and employers' associations can provide this much need
ed help through:

properly designed short middle-level training
courses to up-grade the technical capacity of
skilled and semi-skilled workers, as well as
orientation courses and technique familiariza
tion courses for instructors; these courses could
be organized by trade, using the facilities of
local trade centres in the evening hours;

Small Industry Services Institutes as in the DAR,
India, Malaysia, Thailand, etc., for the purpose
of promoting not only research in small-scale
techniques and marketing, but also the training
of skilled workers and instructors;

mobile small-scale industries extension services
to help small businessmen with advice, new
ideas, machine repair and on-the-spot training
of workers in difficult operational processes;

financial support for operational programmes of
employers' co-operative organizations designed

for bulk purchasing and marketing and for the
training of workers;

legislative support for nation-wide apprentice
ship schemes, the supervision of the operation
of these schemes and the maintenance of stan
dards of efficiency;

the development in main employment centres
of non-residential trade training centres.

It is, in the long run, false economy for an industrial
entrepreneur to try to "make do" with inadequate tools
and inefficient workers. For small-scale industrialists
the key to success lies as much in entrepreneurial quali
ties as in the technical capacity and job interest of wor
kers. As a Singapore industrialist puts it, "the best ma
chinery in the world is only as productive as the men
who operate and use it". Much of the technical man
power required can be built steadily through in-plant
training. If individual small concerns cannot provide
their workers with more advanced technical training
because funds or trainers are lacking, co-operative
arrangements by a group of industrialists may be initiat
ed to put the needed training facilities at their disposal.
Such self-help effort by entrepreneurs could be com
plemented by a State programme of training in special
ized institutions for small-scale industries.

There are various examples of such programmes.
Eugene Staley of Stanford Research Institute, Menlo
Park, California, in a lecture on "The development pro
grammes for micro-industries" on the occasion of the
second OECD Study Conference on problems of econo
mic development (10th to 15th April 1961 at Alcala de
Henares, Madrid) (printed as OECD publication, Depot
Legal No. 922 - 2 Trimestre 1962,No. 14.500, pages
199-236), suggested that oneshould beginwith the produc
tion of the following goods:

Small-scale Industries Development in Africa
A developed country's viewpoint I goods which can be manufactured by simple techniques
Prodnction programming of production, using more labour and less capital. The

first aim must always be to make use of as many handsThe main aim of all planning should be to make the
as possible in order to increase purchasing power. High

nation's economy self-supporting, either by means of
er levels of mechanization and finally automation mayexports which provide the necessary foreign currency,
be contemplated only when the necessaryskillsand knowor by production of the consumption goods within the
how have been attained.country itself. Individual programmes will of course

depend on how much existing production, and possibly
exports, can be improved. If certain industrial products
are essential, one must find out whether these could be
produced within the country, or at least whether they
could be finished within the country. One should there
fore check imports lists and establish which goods might
be produced within the country. This would be followed
by examination of lists to find out which home products
might be further processed before being exported.

The programme will then be based on essential

Contributed by Dipl. Ing. Guenther Wenzlawski, National
Chamber of Handicrafts of the Federal Republic of Germany,
53, Bonn, Johann1rshr. I
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Metal processing

Ploughs - harrows - hoes - wheelbarrows - spades 
hammers - screwdrivers - knives - nails - wood



screws - metal screws - barbed wire - car and lorry
springs - simple construction/building frames
buckets and other sheet metal containers etc.

Wood processing

Masts - poles - wooden blocks - building accessories
(windows, doors) - wood for indoor construction 
furniture - boxes and chests - containers for trans
port - toys - sports articles - boats etc.

Building materials (other than metal and wood)

Bricks - paving stones > roofing and floor tiles 
cement slates - articles in concrete - stoneware •
- fireproof products.

Food and agriculture

Fruit and vetegable preserves-tinned meat and fish
oil - starch - cake and biscuits - gelatine

Leather and rubber

Tanned skins - skins for ornamental purposes -pro
tective gloves - aprons - conveyor belts - tubes
suitcases

Chemicals

Paints - varnishes - lacquers - tannic acid - glue 
soaps - polishes - cosmetics

Textile processing

Fishing nets - ropes - string - clothing - knitwear 
napkins

Ceramics

Stoneware - crockery and chinaware - separating
plates (for battery).

These examples could be multiplied indefinitely as tech
nical development proceeds and the list could progres
sively add goods requiring more sophistieated production
techniques.

Raw materials

It is useless starting even the most basic production
of any kind unless the country either has or can obtain
the appropriate raw materials at competitive prices and
quality. Some, in particular wood, skins, stones and
clays, agricultural products etc., are available, or are
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continuously being produced - others, especially metals,
are not available and therefore have to be imported.
Such metals should be imported in as crude a form as
possible, so that as much of the processing as is feasible
can be earried out in the importing country.

Steel and metal scrap are raw materials always
available in certain quantities in all developing countries,
and these could be remelted and cast or fabricated direct
ly from scrap into useful items. It is usual to see heaps
of scrap outside the shops of African blacksmiths and
locksmiths. In one country in Africa a small aluminium
foundry produced typical African three-legged cooking
pots and pans out of aeroplane scrap. Even the industrial
nations make use of this scrap, though in large foundries
and steel works.

Power supply

Standardized power supply is of importance to
small and medium-sized industrial enterprises, as it is
for all types of industry. Large areas in Africa may not
have a central power supply network, but depend
only on loeal generators - However electricity is bound
to become the main source of power, no matter whether
it is generated by water, oil, or atomic energy. Electricity
is so convenient for easy transmission to distant places,
ils distribution can easily be regulated and it can be
transformed into any desired form of energy (heat, light,
mechanical energy). For this reason countries should
get together and agree on what voltage they will adopt
(220/380 V AC, 50 cycles), and such agreements should
be publicized. For the time being one should ensure,
if necessary by law, that all smaller networks abide by
this agreement, and that all electrical equipment should
be standardized.

Other measures of the infrastructure

Developing industries require yet other installations
within the infrastructure. The question is whether the
various individual firms are able to set up themselves
certain auxiliary enterprises such as iron foundries
(above all for machine spare parts), welding, cutting,
and spraying mills, firms specializing in the protection
of surfaces (galvanizing for instance), machine repair
shops; or whether specialized firms will be required to
take over this task.

All these are firms which at best might be establish
ed to serve a number of small enterprises at the same
time.

j'



The modern trend, no doubt, calls for specialized
industries to serve all other firms, rather than for in
corporating auxiliary plants in individual firms. Econo
mic expediency will undoubtedly prevail. In many cases
the internal revenuepolicieshaveled to the incorporation
of these plants in individual firms; in many places efforts
are now being made to remove such auxiliary plants
once such internal revenue policies have been changed.

Standardization

After long years of effort the industrialized COUll

tries have developed systems of standardization which
regulate and control measurements and design. These
also obtain significant lowering of costs. These systems
ofstandardization are the result ofmuch effort and costly
experience. Those who are unwilling to make use of the
fruits of this scientific research commit a crime against
their country's economy. At present more and more
internationally recommended standards are being creat
ed in accordance with ISO (International Standard
Organization) and IEC (International Electro-technical
Commission). There are already nearly 1000and another
1000 are being prepared.

Level of technical development

Although it is fully understandable that the various
national economies want to attain high degrees of tech
nical development in the shortest possible time, it must
nevertheless be stressed that all technical development
needs time. It is quite impossible to raise the technical
understanding of a whole nation to an up-to-date level
in one go. Industrialized countries could never afford
to give such vast technical aid so instantaneously since
they are constantly involved in their own development.
Up-to-date technology requires a correspondingly high
level of maintenance through qualified specialists whose
training needs a great deal of time.

For this reason it would be much wiser not to expect
too much straight away, but to be content with a happy
medium. Countries with relatively low standards of
living must first see that the greatest possible number of
hands are being employed so that the standard of living
can be raised gradually. This does not, of course, exclude
the application of modern technology and its aim to
save manpower.

It might often result in saving of much needed
capital to obtain part of the technical equipment second
hand i.e., equipment which, due to further technical
development (principally due to automation) in the
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industrialized countries, has become out-dated and
could therefore be spared. This does not imply the offer
of the scrap of the industrialized countries to the third
world; but since in many cases only small quantities for
smaller markets are involved such less complicated and
used equipment in good condition is often as useful as
new equipment. Besides, less sophisticated equipment is
still being manufactured, though in smaller quantities,
and at greater cost.

It cannot be denied that the industrialized countries
are technically more advanced than the developing ones,
and there is no shame attached to this - this gap can
never be closed at once but ouly after long years and
decades. It is pertinent to quote the Japanese example
where a whole nation made an insuperable effort to
reach a high level of technical development, through
initial production, based on small and medium -sized
industries. More 'advanced mechanization or automation
should not be considered at all unless high skills become
scarce, and machines are required to replace men.

Suitable tools and machinery (technical equipment)

Developing countries should first of all try to pro
duce goods with the help of less sophisticated produc
tion processes and machinery. This would bring employ
ment to more hands, and above all, save more foreign
currency than in the case of a high level of mechaniza
tion. With all capital investments the primary considera
tion should be the cost of production, which in many
casesmeans saving foreign currency. Turkey for instance,
a developing country and therefore dependent on for
eign currency, has developed a number of so-called"rules
for the assembly of equipment" according to which a
certain precentage of parts of assembled end-products
(for instance tractors, cars and lorries, electrical ap
paratus) must not be imported but produced within the
country. The firms producing these parts are largely
controlled by the State.

Developing countries in Africa should also ob
tain maximum utilization of machinery - through use
of multi-purpose type machines and tools, such as
combined multi-purpose tools and equipment powered
by electricity, compressed air or pressure oil feed; ver
satile small machines which can carry out more than
one operation - and the greatest possible utilization
of equipment through attachments.

Furthering of trade and industry in developing countries

For many decades the Organization of Handicrafts
(Crafts) in the Federal Republic of Germany hashelped



to further trade. This expansion of trade led to the
modernization of tens of thousands of small and me
dium-sized enterprises engaged in production installa
tion, assembly, repairs, maintenance and servicing;
ensured the continued existence of these enterprises
even within a highly mechanized economy and also
rendered them indispensable.

This vast and valuable reservoir of experience in all
the afore-mentioned fields of activities in the Federal
Republic of Germany is available for technical and
economic development of African countries.

On the economic side it is essential to introduce
indigenous craftsmen and small-scale industrialists to
modern techniques of industrial and business administra
tion and to teach them aspects offinancing, book-keep-

ing, pricing, etc., so that they may become competitive
in a wider market.

Varying ways and different means may be applied
to further trade and industry, but governments will
have to give their active support, at least to begin with.
One way is the setting up of advisory centres for small
and medium-sized enterprises as envisaged by ECA,
and already in action in a number of African countries.
Such institutions in the various countries might well be
an organic way of building up industry and trade.

The small-scale plant for the manufacture of iron
fittings on show in the stall of the Federal Republic of
Germany at the exhibition is to provide a practical mod
el of small-scale production. May this example help
towards the development of small and medium-sized
industries in Africa.
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in a few hours time
AFSOL BUILDING, TEL. 43473

MENELIK MEMORIAL BLDG., TEL. 12670

P. O. Box 1350

lWERTHElm}
VIENNA, AUSTRIA FOUNDED 1852

SAFE STRONGROOM DOORS, CONVEYORS,

OFFICE STEEL FURNITURE.

1st Eelvator Service Station In Ethiopia

CONSULTING, INSTALLATION, MAINTENANCE

AFSOL BUILDING, HAILE SELASSIE rst SQUARE - PHONE 43473



ETHIOPIAN DRUG
M.ANUFACTURING
SHARE CONIPANY

P. O. Box: 2457, Addis Ababa Tel. 48220,48221

H. E. Ato Yobannes Tsegbe, Chairman
H. E. Ato Mulatu Debebe

DIRECTORS: H. E. Ato Tadesse Mogesse
Ato Mulatu Kassaye
Ato Mebari Endale
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Analgesices, Narcotic and Non-Narcotic
Acisal, A.P.C., Codeine Compound, Dipyrone

Anthelmintics
Dichlorophene, Piperazine

Antiamoebic Agents
Chloroquine, Iodochlorhydroxyquin

Antibiotics
Chloramphenicol, Oxyterracyclin, Tetracyclin

Antihypertensives
Hydrochlorothiazide, Reserpine

Antimalarial Agents
Chloroquine, Mepacrine

Antituberculotics
Isoniazid

Chemotherapeutics
Nitrofurantoin, Sulfa Drugs

Vitamins
Vitamin B" Vitamin B'2' Vitamin C

AU E.D.M. Products conform to the requirements of the
International United States or British Pharmacopoea, Respec
tively.
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P. O. Box 3103 - Tel 45146

ADDIS
IMPORTJ\l\1T

ABABA
TO PllHMHRS

OUR EXPERIENCED TEAM OF AGRICULTURAL ADVISERS WILL BE
PLEASED TO GIVE YOU INFORMATION ON:

I. HAZERA SEEDS

2. AGRICULTURAL INSECTICIDES

3. AGRICULTURAL MACHINERY

4. TRACTORS

i
1 5• RADIO COMMUNICATION

EQUIPMENT

6. IRRIGAnON EQUIPMENT

The well-konwn seeds marketed all over the world pre
pared by KAZERAA LTD. ISRAEL

Manufactured by: PAZCHEM LTD. ISRAEL.

Made by tbe foremost manufacturers incorporated in tbe
export promoting organization AGRA LTD. ISRAEL.

Manufactured by: AUTO - TRACTOR - which have
proved reliability in many countries
all over the world.

Manufactured by: MOTOROLA ISRAEL LTD. a
subsidiary of tbe American factory.

Manufactured by : PELEG - A team of water engi.
neers will prepare your plan on de
mand and witbout obligation.

I
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Also Represents the following firms:
ALLIANCE TIRE & RUBBER CO. LTD
AMCOR LTD.

TAMBOUR LTD.

SERAFON RESINOUS CHEMICALS CO. LTD.
AMERICAN ISRAEL PAPERMILLS LTD.

SHAPIR LTD.

Israel PETROCHEMICAL ENTERPRISES LTD.
ASSIA CHEMICAL LABORATORffiS (1964) LTD.

HELENA RUBINSTEIN LTD.
ISRAEL CHEMICAL FIBRES LTD.
MAGEN CHETWOOD LTD.

CHEMICAL PRODUCTS LTD.

au.u

Tires & Tubes

Rerigerators
Tambour pelnts

Compowuls, Adhesive, Glues etc.
PAPER
DUPLEX & CARTONS

Polyethelene
Pbarmacenticals
Cosmetics

Aerylio Fibres
SAFES
Candles
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THE FIAT 600T IS THE ANSWER TO THE PRESENT-DAY PROBLEM
OF QUICK UTILITY TRANSPORT OF GOODS OR PASSENGERS OR
BOTH, IN TOWN OR IN THE COUNTRY. IT MEETS THE MOST

DIVERSE NEEDS OF TRADESMEN, BUSINESSMEN, CONTRACTORS AND
FARMERS IN THE MOST BRILLIANT FASHION AND OFFERS THE
VIGOROUS STIMULUS OF A MODERN PIECE OF EQUIPMENT TO
THEIR TURNOVER, THE FIAT 600T IS ADAPTABLE, SAFE, AND
ECONOMICAL.

P. O. Box 461 SACAFET Addis Ababa
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• Agents

- Importers

- Wholesalers
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. VETO

Any kind of electric

materials for the

home and industry

Head Office &

Stores
Near Asmara

Camp
Tel. 46371-47680

P. O. BOX 318

ADDIS ABABA

Retail Shop
Cunningham Street

Telephone 12226
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CORPORATION

Use Fire

Resisting

and Longer Lasting

Asbestos
Prodllcts

For Walls, Roofing

& Piping

&
at Competetive

Prices



The widest range of Tractors and Implements in the whole Empire of
Ethiopia.; and the best service too!!

TECTRACO
P. O. BOX 579 ADDIS ABABA TEL. 43100



•

Go D1odern,

be young,

walk in style

with . . .

I
The symbol of

DIstinction

armor
I

Darmar is also manufacturinq child-
ren's bags, briefcases, ladies' hand

bags, thus completing the entire
needs of the family in leatherware.
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OSVOLD WOODWORKS
LTD.

DO YOU ALSO BELIEVE THAT MOST OF THE

FURNITURE SOLD BY MOSVOLD IS IMPORTED?

YOU ARE WRONG!

WE ARE PROUD TO STATE THAT MOST OF

THE FURNITURE DISPLAYED AND SOLD BY

MOSVOLD IS MADE BY MOSVOLD WOODWORKS

RIGHT HERE IN ADDIS ABABA FROM ETlUOPIAN

WOODS AND BY 100 SKILLED ETmOPIAN WORK

ERS WHO TAKE PRIDE IN MAKING THE QUALITY

FURNITURE WIllCH IS SO WELL KNOWN UNDER

THE MOSVOLD BRAND.

SO THAT IS THE FACT.

MAYBE YOU WILL STILL BELIEVE THAT WHAT

YOU SEE IS IMPORTED FURNITURE - BECAUSE

OUR LOCALLY MADE FURNITURE IS ALWAYS

MADE TO SATISFY THE BEST OF INTERNATION

AL STANDARDS FOR DESIGN AND QUALITY.

MOSVOLD FURNITURE.
Quality for you
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Manufacture of oil-white crystal sugar in farmer co-operatives

Introduction

Sugar is an item of food found even in the poorest
homes all over the world and it is therefore not surpris
ing that sugar cane has been cultivated in most tropical
countries for many centuries. The sugar cane crop is
able to withstand adverse conditions of weather to a
greater extent than other crops. This greater dependa
bility, and its high value as a food has made it a useful
cash crop.

Before this century, sugar cane was grown by the
small-holder farmers and the harvested cane of a group
of such farmers in an area processed in co-operatively
owned sugar mills. The processes in sugar manufacture
at that time involved crushing, open-pan boiling and
crystallization in vats. The power used was that of
oxen. This limited the scale of production to that of the
demand of a restricted rural area. The product obtained
was light brown in colour and the purity as determined
by sucrose content was low. Extraction of juices from
the cane was incomplete and yield of sugar only 6%out
of the 12Y2 %in the cane.

The inadequacy of this traditional technology in
meeting quality demands of colour, consistency and
sugar content, the low recovery from the crusher, the
high loss of sugar in the molasses, and the advent of
the large-scale factory with improved technology in
evitably led to closure of the small-scale factories. Con
sequently farmers were forced to abandon cultivations.
The survival of small-scale enterprise was only possible
through use of the advanced processes and operations
obtaining in large-scale factories to the conditions pre
vailing in rural areas and the scaling down of output
without loss of efficiency of recovery, or of quality.
What was needed therefore was a technology that was
small scale, capital saving, producing a product of
satisfactory quality with an efficiency approaching that
of large scale. This entailed tailoring a technology to
meet seasonal operation by farmers on comparatively
small scale consistent with fair, average quality, low
capital utilization, maximization of profit through use
of under-employed agricultural labour and meeting the
limited demand for sugar in a rural area - an optimum
technologyfor sugar manufacture under rural conditions.

Such a technology for rural manufacture of sugar
has been evolved in India and has been operated success
fully by small farmer co-operatives during the last 20-30

years. It utilizes machinery and power consistent with
small production and the advanced procedures of pro
cessing including sulphitation, clarification, crystalliza
tion and centrifuging to produce an off-white free flow
ing crystal sugar comparable in quality to plantation
white or unrefined sugar.

The manufacturing process

The manufacturing process consists of six main
operations viz:

(a) Extraction of juice from cane;
(b) Purification of juice;
(c) Concentration of juice into thick syrup;
(d) Crystallization;
(e) Separation of crystal;
(f) Drying of sugar.;

Extraction of juice

The sugar cane is unloaded on a moving carrier
and passes under a revolving knife having several blades.
The cane is thus cut longitudinally into chips. This
operation is called the preparation of cane. The prepared
cane is carried onwards by the carrier over an inclined
chute and then dropped along another sloping chute into
the first mill. The mill has three rollers revolving horizon
tally and as the cane passes through the mill it gets two
squeezes. The juice extracted from the cane flows into
the mill bed and from there through a gutter to the juice
receiving tank. The squeezed cane called "bagasse"
moves ahead over an intermediate carrier to the second
mill where it gets squeezed again. The juice from the
second mill is also taken into the receiving tank. The
bagasse which comes out of the second mill is collected
and used as fuel in the furnaces meant for heating the
juice and concentrating it into syrup.

Purification of juice

The juice from the receiving tank is pumped into a
tall cylindrical tank where it is mixed with milk of lime
and sulphur dioxide gas simultaneously. The limed and
sulphited juice is heated to boiling in open pans kept
over a furnace. The boiled juice is pumped into a number
of settling tanks and allowed to settle. The supernatant
clear juice is drained out and taken into the open pans
kept over another furnace for concentration. The impu
rities which settle down are drained out separately. This
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required is detailed in Appendix I, the suppliers of
machinery in India in Appendix II, and details of work
ing expenses in Appendix Hl,

Prices of materials and wages will vary from country
to country and within regions in a country and in pre
paration of the scheme broad assumptions approximat
ing average conditions in Africa have been made for
working out the economics of production. The proposal
is however presented in a form which will permit entre
preneurs to substitute wage-rates and prices of materials
prevailing in any particular locality in order to determine
feasibility. In arriving at cost of production and profit
and loss statements the following assumptions have
been made:

is'called "muddy juice". This is filtered in bag filters, the
filtrate from which is mixed with the clear juice and
after a hot water wash, the mud in the bags is discharged
and thrown away. The washings are also mixed with the
clear juice.

Concentration of juice

The clear juice is concentrated in a system of open
pans kept over a furnace called "Bel". The juice in the
last pan attains the desired consistency and is then
ladled out into a receptacle.

Crystallization

The thick syrup is taken into U shaped tanks,
having revolving stirrers called crystallizers, The thick
syrup being supersaturated in sugar, minute grains of
sugar fall out on cooling and on further gradual cooling
grow into crystals.

Separation of crystals

The material in the crystallizers which has formed
into crystals is called "the massecuite". The massecuite
is taken into centrifuge machines which have perforated
screens. Due to centrifugal force the syrup adhering to
the crystals is thrown out of the screen and collected.
This is called molasses. The crystals which are retained
on the screen are washed with a spray of water so as to
remove the adhering film of molasses and the white
sugar thus obtained is scraped out.

Drying of sugar

The sugar dropped from the centrifugal machines
is somewhat moist and is either dried in the sun or in an
hot air dryer.

This process has enabled entrepreneurs or cane culti
vators themselves to manufacture this acceptable quality,
sugar in remote areas. The experience and expertise
are of direct relevance to many existing and potential
areas of sugar cane production in Africa.

The scheme

The scheme is for the manufacture of 540 tons of
off-white free flowing crystal sugar per year or 4.5
tons of sugar per day in a working season of 120
days, using the manufacturing process described. It
implies the cultivation of 96 hectares of land yielding 75
tons of cane per hectare and the processing of 60 tons
per day during the crushing season. The machinery

Yield of sugar cane per hectare
Area under cultivation for factory

Quality of sugar cane
a) sugar content as per cent of cane
b) fibre
c) juice purity
Recovery of sugar as per cent of cane
Molasses produced
Number of working days

Price of sugar and molasses, and cane

Cost of sugar cane per ton

Price of sugar
a) first sugar per ton
b) second sugar per ton
c) third sugar per ton

Price of molasses per ton

Land and buildings

Cost of land per hectare
Cost of factory buildings per sq.metre

Other costs

Power from main supply
Extra fuel per ton
Semi-skilled labour, $1.00 per day
Unskilled labour $0.60 per day

Fixed capital requirement

a) Cost of land 1.0 hectare
b), Cost of factory buildings

700 sq. m 700 x 28

75 tons
96 hectares

12.5
15.0
82.0
7.5

3.75
120

$

9.50

215.00
205.00
190.00

9.00

400.00
28.00

31kWh
5.00

420.00

19,600.00
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I' I I - -1-



General exceptions

The profit of $19,672.60 is based on main power
supply being available in the rural area and molas
ses sold as cattle feed in the area itself. Should main
power supply not be available, a diesel generator
may have to be purchased which will raise capital
cost but the unit cost will remain at the same level
with the advantage that power will be available for
irrigation and other community needs of the village.

108.00

960.00

84.00

720.00

768.00

768.00

408.00

240.00

46.00

900.00

288.00

2,400.00

3,432,00

2,400.00
2,400.00

31,750.00

Sulphitation tanks (2) fitted with lime
bucket, circulation cone, etc. (60 rom
diam x 2130 rom height) of 5.00 rom
m.s. plate 384.00

Pumps of open impeller type with 50 rom
delivery fitted with motor of 3.0 HP (2) 564.00

Juice heating "Bel" pans (4) 480.00

Compressor one of 0.6 m' air displace-
ment capacity with motor and air-re

ceiVer

Sulphur furnace with 0.14 m2 tray area

Scrubber (260 rom diam. x 840 rom
height)

Bag filters

Settling tanks 12 in number, each of
600 x 900 x 1200 rom size of 3 m thick

m.s. plate

Evaporation "Bel" pans (5)

Molasses "Bel" pans (3)

Heat recuperators for wet bagasse
furnace

Crystallizers
a) for first massecuite (18)
b) for second massecuite (6)

Motors for driving the crystallizers, 4
of 5.0 HP ea.

Centrifugal machines (4) each of 710 x
305 rom basket complete with driving

motors of 7.5 HP each 2,880.00

Hopper dryer 720.00

Platform weighing scale (500 kg capa
city)

Pipes, pipe-fittings, electrical fitting
tools and tackles, mill stores, etc.

Rail freight up to port
Total f.o.b. cost

plate, hydraulic loading arrangement,
mill gearing, coupling, juice gutters, etc. 10,320.00

3. Prime movers

a) motor for cane carrier (10.0 HP) ~
b) motor for cutter (7.5 HP)
c) motor for mills (60.0 HP)

Raw juice tanks (two)

2000 x 600 x 600 rom of 3.0 rom mild
steel sheet

4.

7.

8.

6.

5.

11.

12.

9.

10.

16.

13.

14.

15.

21.

18.

19.

20.

17.

$.
480.00

2,430.00

29,520.00

6,840.00

116,190
96,517.40

19,672.60

77,400.00

31,750.00

96,792.00

116,190.00

c) Cost of foundations, erection of ~

machinery 3 000 00
Construction offurnaces, molasse ' .
tanks, etc.

d) Cost of ancillary buildings, e.g.
godown, office, stores, etc. 150 sq.m 4,200.00

e) Cost of machinery as given in
Appendix II, f.o.b. price

Working expenses (Appendix: Ill)

Receipts

1. From sugar

a) first sugar 360 tons at $215
per ton

b) second sugar 144 tons at $205
per ton

c) third sugar 36 tons at $192
per ton

2. From molasses

270 tons at $9.00 per ton

Profit and loss statement

a) Receipts
b) Expenses and depreciation

Profit

1. Weighbridge for weighing sugar cane
(3 tons capacity)

2. Cane crushing unit consisting of a cane
carrier, one cutter, one six-roller mill
ing tandem of 330 x 460 rom roller size
complete with intercarrier, housing, bed

Annex I
Machinery required
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ANNEX II

Some sources of supply for machinery
suitable for this scale of production

in India

1. Complete crystal sugar plant for farm
co-operatives
a) Rohilkhand Industries Ltd.

Bareilly, U.P., India
b) Key Iron Works (P) Ltd.

Yamuna Nagar
Punjab

c) Bery Bros.
135 Canning Street
Calcutta 1

2. Sugar machinery and cane crushers

a) United Metal Industries
Silneth, Camp, Indore

b) Elseetee Industries
Trichy Road
P.O. Box 864
Coimbatore - 5

ANNEX III

b) Extra fuel at 2 per cent on cane
144 tons at $4.80 per ton 691.20

4. Staff and labour (per year)
a) Supervisor (one) at $120 per month

for 12 months 1,440.00

b) Foreman (one) at $100 1,200.00

c) Accounts clerk book-keeper (one)
at $75 900.00

d) Storekeeper (one) at $50 per month 600.00

e) Mechanic (one) at $75 per month 900.00

f) Head sugar boiler at $2.4O/day for
125 days 300.00

g) Watchman (two) at $25 per month
for 12 months 600.00

h) Assistant sugar boiler (5) at $2.00/
day for 125 days 1,250.00

i) Operators (for 125 days)

a) 1 for sulphitation station at $1.00/
day for 125 days 125.00

b) 1 for settling station at $1.00/day
for 125 days 125.00

c) 1 for centrifugal station at $1.00/
day for 125 days 125.00

j) Unskilled workers (90) at $0.60/day 6,750.00

Total 90,217.40

5. Repairs and renewals

b) Machinery at 10 per cent per annwn 3,172.80

a) Buildings (factory shed and ancillary
buildings) costing $24,480 at 2 per
cent per annum 489.60

b) machinery (f.o.b. cost $31,740) at 4
per cent per annwn 1,269.60

Working expensesfor a 60 tons/day unit $

1. Cost of sugar cane - 7200 tons at $9.50
per ton 68,400.00

2. Cost of chemicals and stores
a) Lime 0.2 per cent on cane at $28.80

per ton 415.20

b) Sulphur 0.05 per cent on cane at
$62.40 per ton 225.60

c) Gunny bags (jute) (5400)a $ 0.58 per
bag 3,110.40

3. Power and fuel
a) Electricity (102,000 units) at $ 0.03/

kWh 3,060.00

6. Depreciation

a) buildings at 5 per cent per annwn

Total working expenses

1,368.00

1,368.00

96,517.40

1'1'
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PROCESSED FOODS FROM CASSAVA

! ,

Cassava has been and continues to be a traditional
crop in most of the countries of Africa. The tuber is a
rich source of starch. There are two main varieties 
one bitter and the other sweet. Both contain prussic
acid and its glucoside, a dangerous poison in varying
amounts up to 0.04%. While the poison in the bitter
variety Jatropha Manihot Linn is distributed widely
through the tuber, the poisonous matter in the sweet
variety Jatropha Dolcis is concentrated principally in
the outer layers and can be removed by peeling. Asso
ciated with the poisonous glucoside is an enzyme capa
able of liberating the free hydrocyanic acid from the
glucoside once the root is dug out of the ground and
wilting occurs. Consequently, cassava root cannot be
stored for longer than two days unless thoroughly de
siccated or partially processed.

The danger of poisoning through cassava is general
ly understood and for this reason it is the sweet and less
poisonous variety that is widely cultivated in Africa.
For cooking, it is the usual practice to peel the skin and
outer layer almost immediately after harvesting the
tuber. When storage is required the peeled root is cut
into slices and dried, or converted into the popular pro
cessed forms such as "gari", "kokonte", etc. Pearl
tapioca is another processed form made by dextrinising
starch obtained principally from cassava and com.
Pearl tapioca is not manufactured on any significant
scale in Africa, although Africa is a major producer of
cassava. There is a large demand for pearl tapioca and
other forms of starch in Europe, and Africa is still to
capture a share of this market.

Africa has nearly 4Yz million hectares under cultiva
tion in cassava and produced 29Yz million metric tons
of the tuber in 1966. Most of this production was con
sumed as human food within the continent. The danger
of poisoning through enzyme action on wilting of the
harvested tuber and the necessity for transport and sale
within a specified short period of time have been disin
centives for farmers.

Other crops were therefore grown on the more
fertile land and only the poorer soils used for cassava.
It is usual only to have around 10-15% of the arable
land in a village community under cassava and this is
rarely fertilized in spite of the fact that cassava denudes
the soil. Continuous cultivation in the same field gradual
ly reduces the yield and the average yield in metric tons
per hectare for the continent is only 6.5. Newcomers to
this cultivation have however achieved much higher

yields - Malawi 23.3,Guinea 15.0metric tons per hectare.
The area under cultivation, the production and yield

in the main African cassava growing countries is shown
in Table I. Prices ex-farm.vary widely from area to area
in a country because of its perishable nature. In 1966
the wholesale price, in cedis, of 200 Ibs. of fresh cassava
in Ghana was 8.51 in Accra, 2.40 is Sunuani, 3.93 in
Bosuso, 3.36 in N. Edubeasi and 2.64in Min. The cheap
est source of cassava in Africa in 1960 was Dahomey
at $8.00 per metric ton followed by Sudan at $10.00
per ton, Madagascar, Malawi and Uganda at $15.00,
and Ivory Coast, Kenya and Tanganyika at $17.00 per
ton. Comparative prices in large consuming countries
were $35.00 in Ghana, $27.00 in Nigeria, $24.00 in
Mali and $22.00 in Upper Volta. The prices have risen
steeply since and the 1967 wholesale price in Accra was
$63.60.

There is however a correlation between the price of
fresh cassava and kokonte and fresh cassava and gari.
The ratio between cassava and kokonte is 2.3 and that
between cassava and gari 4.2. There is therefore scope
for commercial scale production of "gari"and"kokonte"
irrespective of the price of fresh cassava. These are tradi
tional foods for which an extensive market exists. Pearl
tapioca is on the contrary a new item of food recently
introduced by imports and the demand for this item in
Africa is low. Production in Africa will therefore be for
exports to Europe.

Yield in
Produc- metric

Country (1966) Hectares tion 1000 tons per
1000 m.tons hectare

Angola 115 1,500 13.0
Burundi 72 849 11.8
Cameroon E 60 450 7.5
Cameroon W 30 250 8.3
Central African

Republic 200 1,000 5.0
Congo (Brazzaville 120 700 5.8
Congo (Kinshasa) 600 6,500 10.9
Dahomey 200 1,200 6.0
Ghana 160 1,250 7.8
Guinea 30 450 15.0
Ivory Coast 192 1,044 5.4
Kenya 90 600 6.7
Liberia 64 430 6.7
Madagascar 330 870 2.6
Malawi 6 140 23.3
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Mali 10 150 15.0
Niger 21 148 7.0
Nigeria 1,200 7,000 5.8
Senegal 64 241 3.8
Somalia 2 20 10.0
Sudan 17 126 7.4
Tanganyika 260 1,050 4.0
Togo 140 1,000 7.1
Uganda 350 1,500 4.3
Zambia 40 155 3.9

All Africa 4,528 29,246 6.5

Source: FA 0 Production Yearbook, Volume 21, 1967.

Uses of cassava

The major use in Africa is as food either cooked
directly or processed into dried chips or gari. In Europe,
principally West Germany, France and Belgium are
large consumers of pearl tapioca, a form of dextrinis
ed starch obtained from dried cassava. Europe and
America have other uses besides its use as food such
as industrial starch for sizing of paper and textiles;
as a base for making glues and dextrins; as a raw
material for glucose; as a starch base for animal feed.

The imports of cassava meal and its processed forms
into Europe and America according to a survey made in
1961 by the Tropical Products Institute of London is
given in Table II.

Table II

Country Tons

United Kingdom Cassava meal 2,000
Industrial starch 2,000
Pearl tapioca 6,000

USA Tapioca and starch 101,000
France Pearl tapioca 8,000

Industrial starch ll.a.

West Germany Tapioca and starch 305,000
Belgium Total cassava products 63,000
Netherlands " " " 6,000

Total 493,000

While this demand was met by exports from India,
Philippines, Thailand, Indonesia, South America, West
Indies, etc., the consumption has further increased since
1961 and it is reasonable to assume that Africa can cap
ture at least 20 %of the market for pearl tapioca and in
dustrial starch (approx. 100,000 tons) now available in

Europe and America. It isalso assumed that the consump
tion of processed forms such as "gari" and "kokonte"
will increase with the rapid growth in urban population
already evident in Africa. To meet this local demand
for traditional processed foods, the new foods - such as
macaroni and vermicelli - with a major constituent of
cassava flour, the export market and the area under
cultivation will have to be increased, new high yielding
varieties introduced and plantation-scale production
organized to supply local processing factories.

Macaroni and vermicelli

Wheat semolina is the principal ingredient used in
the manufacture of macaroni and vermicelli. Semolina
forms 80% of the final weight of these products. The
Central Food Technological Research Institute of India,
Mysore, has developed formulations for macaroni and
vermicelli replacing semolina up to 60 % with cassava
flour. The product is covered by an Indian Standard
Specification.

Cassava meal as animal feed

The starch equivalent of animal feed is generally
obtained from maize and is usually 60 % of the total
compound. In Africa where cassava is more readily
available a large proportion of this requirement can be
met by cassava meal. Veterinary authorities are of the
view that because of the deficiencies of cassava meal in
proteins and fat, it would not be possible to replace
maize meal entirely with cassava meal - but substitution
could be made to the extent of 50-70 per cent of corn
meal. According to William O. Jones of the Food Re
search Institute, University of Stanford, California
"Experimental feeding of animals in various parts of
the world (U.K., Philippines, Rhodesia, Sao Paulo)
has demonstrated the suitability of manioc (cassava)
ratios, specially for chickens, cattle and hogs". Use of
cassava for cattle feed has not gained popularity in
Africa partly because of competing food used by the
population, partly because of the lack of availability of
by-products of processing plants such as spent meal,
sweepings, etc. and partly because of the danger of
cyanide poisoning during wilting and storage.

Liquid glucose

Glucose, besides being used in medicine and infant
foods, is an essential ingredient in the manufacture of
all types of confectionery. It is manufactured in Europe
and America from corn starch specially processed for
low protein and soluble impurities. The Kamla Sugar
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Mills Ltd., India, are reported to have developed a
process for commercial-scale productionofliquid glucose
from cassava starch. Inquiries on the smallest econom
ic unit which is believed to be 2-3 tons per day can be
made to them.

Gari

Gari is a staple food product in Nigeria, Ghana,
Congo and other countries of the West African sub
region. The production of cassava in Nigeria alone is 7
million tons and that in Congo another 6Yz million tons.
Assuming that only 20% of the cassava production in
Nigeria, Ghana and the Congo is processed into gari,
3 million tons of cassava will have been processed
mostly by traditional home methods.

In making gari the peeled tuber is cut into slices,
rasped or grated into a pulp, dried of excess moisture
by filtration, fermented, and the formented mash baked
with occasional stirring in an open metal vessel. The
Federal Institute of Industrial Research in its research
report No. 29 suggests that the baking of the fermented
mash as traditionally done in open pans consists of two
distinct processes - "garification" and drying. The term
garification is used to denote the partial gelatinization
of the fermented mash obtained by keeping the mash
at a temperature of 75° C with the loss of a minimum
amount of water. It has now been established that gari
fication should precede the drying and these be carried
out separately. The degree of gelatinization is reflected
by the extent of swelling in water in a specified period
of time. Acceptable quality is that gari which swells
over 300%in 5 minutes, will not float in hot water and
give no perceptible taste of raw starch. The Federal
Institute of Industrial Research failed to obtain this
quality in their 1 ton a day pilot unit but the work refer
red to in report 29 indicates that a new and simpler
design of plant is now feasible.

Manufacture of pearl tapioca, gari, starch and
kokonte

The processes involved in manufacture of pearl
tapioca and gari are similar in many respects. The initial
step, that of peeling to remove the cyano-glucoside, the
slicing and washing to remove dirt and extraneous matter,
is common to all cassava products processing whether
this is to lead to pearl tapioca (or sago), starch, gari or
kokonte. Because of the danger of poisoning and the
possibility of the glucoside penetrating into the tuber on
abrasion, it is preferable to peel by hand and rinse the
peeled tuber immediately with water, wash it lightly in
a tank and slice it. The slices are further washed in a

washing machine - which consists of a perforated steel
cylinder 3' in diameter and 12' long with 5" flights fixed
inside and rotating on a horizontal axis. Sprays of water
are provided for the washing through a 2" pipe with
spray nozzles right through the length of the washer.

At this stage the slices can be centrifuged to reduce
moisture to around 40%and then sun dried or artificially
dried to kokonte.

Further processing is necessary to produce starch,
pearl tapioca, and gari. In order to release the starch
from the cassava the slicesare pulped by passing through
a rasping machine followed by grinding in a Burr-mill
or a second rasper having finer and more closely-set
teeth.

At this stage the mash may be sent through a basket
centrifuge to remove adhering moisture, reducing
the moisture content of the mash to around 40 %; then
fermented and cooked to effect gelatinization and partial
drying, and finally sun dried to 8-10% moisture to yield
the market gari. The gelatinization and drying processes
can however be mechanized with sufficient control over
both processes for large-scale production.

When starch or pearl tapioca is to be manufactured
the mash or pulp is washed with fresh water over sieves
of sufficient fineness to hold back the pulp while passing
most of the liberated starch. Large volumes of water
are used in this part of the process, the pulping and siev
ing requiring around 2,000 gallons per ton (Note - the
water should be free of iron).

Various types of sieves may be used including
stationary sieves, rotating cylinder sieves. The stationary
type is the cheapest in initial cost but also the least
efficient. For the scale suggested in this scheme (15 tons
of tubers per day) the rotating cylinder is most common
ly used. Usually two sizes of sieve are used in sequence 
the first mesh allows the finest particles of pulp to pass
along with the starch, retaining the coarser pulp, and
the second and finer mesh (60-80 mesh) removes most
of the fine pulp, passing only the starch.

The slurry often called vmilk" passing through the
sieves is a suspension of impure starch and water. The
impurities which consist of fine fibre, glutinous matter
and girt have to be separated from the starch by refining.
Two alternate processes are available for separation
and purification. The first uses inclined separating tables
60 to 100ft. long inclined at a gradient of 1/16" per foot.
As the milk flows down the run a fractional sedimenta
tion of the suspended particles takes place. Heavy partic
les such as sand and the largest starch is obtained and
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the deposit at the lower end consists of fine-grained
starch with a fair amount of fibre. The discharged liquid
at the end of tbe run consists largely of fibre with small
amounts of fine starch and is run into settling tanks to
permit the residual starch to deposit. This method is
effective only if the inclination of the table is as specified,
and it has been successfully used in India.

The other process uses a centrifuge for separating
the starch from the fibre and water. Starch centrifuges
are specially designed for continuous discharge of the
starch and liquor, with a rotating chamber, conical in
shape, mounted on a horizontal axis. The milk enters the
rotating chamber at its narrow end, and while the spent
water and fibre is discharged at the wide end, the starch
deposited against the walls of the chamber is conveyed
by a "worm" to the narrow end and continuously
discharged with a moisture content of about 55 %. The
centrifuge is a compact machine, saves a great deal of
time and is therefore preferred.

The refined starch may be partly air dried to a
moisture content of 40 %or sent through a basket centri
fuge. This moist starch is sent through a coarse sieve to
form small pellets or granules and further rolled in a
hammock device. The round pellets are then roasted
in open pans (the surface of which has been wiped with a
little vegetable oil) for 3 minutes with stirring to obtain
gelatins and translucency of pearl tapioca. The opera
tion is repeated after 12 hours. The resultant product is
still too wet and has to be sun dried, and sifted before
packing.

Industrial starch is made by drying the refined starcb
from the basket centrifuge first in the sun and finally
with hot air in trays at around 40°C or alternately in
compartment driers similar to those used in the desic
cated coconut industry.

Proforma cost estimate for processing 15 tons
of raw cassava per day into a mix of products to
include pearl tapioca, starch, gari, and kokente,

A. Fixed assets

Machinery

I Trough type washing machine driven by 2 HP
motor

1 Jahn type rasper with 3 HP motor
1 Burr plate mill with 2 HP motor
1 2 rotating cylinder sieves
1 Intermediate storage tank

2 Starch centrifuges
1 Basket centrifuge
1 Intermediate storage tank for starch milk

of brick and mortar, acid resisting cement lined
3' x 6' x 3' deep

1 Oscillating granulator with Yz HP motor
I Boiler, wood, oil, or coal fired with steaming

capacity of 500 lbs, per hour
Water pump and overhead tank for supplying
50,000 gallons of water per day
Rotary gelatinizer with 1 HP motor
Vibratory - 3 deck sifter, with 1 HP motor

Total cost... $10,000.00

Land, building and erection

Land, Yz acre with water and power facilities
Building 20' x 80'
Erection of machinery and hot air rooms for drying
Furniture and fittings $ 5,000.000

B. Manufacturing expeuse

I. Raw materials
a) Fifteen tons of fresh cassava per day deliv

ered to site for 260 days in a year
b) Packing materials for end products - gunny

bags, plywood cases, polythene bags, etc.
c) Bleaching and disinfecting agents - sulphur

dioxide and metabisulphite to milk storage
tanks

2. Labour and staff

10 semi-skilled and 15 unskilled workers
Supervisor/manager
Foreman
Maintenance/fitter
Storeman
Caretaker

3. Other charges

Power
Fuel
Maintenance supplies
Depreciation on buildings at 5%

" on machinery at 10%
Interest on working capital for advances to
suppliers of cassava (3900 tons per year)
Stationery, postage and travel
Transport charges at $2.00 per ton

Total cost B (1,2, and 3)

1"1 '
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C. Receipts
Gari... tons at$...
Kokonte .. tons at $...
Pearl tapioca
Starch...

Total receipts
Gross profit C + B (1, 2 and 3)

The cost of individual items shown in this proforma
will vary from country to country, and often within a
country from region to region, and from urban to rural
areas. Also the product mix will depend on many local
factors. Hence besides providing a cost framework
which the entrepreneur can use as a guide to estimating
profitability no attempt has been made to fill in costs
other than that of machinery. Experience elsewhere
however indicates that profitability is of the order of 20%
on fixed capital.

Product mix
Fresh cassava has around 28-30% by weight of

starch and the yield of starch and pearl tapioca because
of losses in processing will not be higher than 22% of the
weight of cassava. The yield of gari may be up to 33%
and that of kokonte up to 50% of the weight of the roots.

The product mix suggested is one ton of pearl tapi
ioca, 10 cwts. of industrial starch, 2 tons of gari and 1 
1Y2 tons of kokonte per day. These ratios may be varied
according to consumer demand and the requirements
of export. Where, because of high consumption as food,
fresh cassava fetches prices higher than $15 per ton, the
export market will be adversely affected and in these
countries the local food product manufacture will pre
dominate until plantation-scale or co-operative farming
increases production and reduces prices.

Profitability

On conditions prevailing in the Asian region gross
profit will be of the order of 20% on fixed capital. En
trepreneurs interested in this project will be advised to
consult suppliers of machinery, a selected list of which
is found in Annex I of this proposal. With regard to
manufacture of gari, reference may be made to the
Federal Institute of Industrial Research, P.M.B. 1023,
Ikeja Airport, Lagos, Nigeria.

Some suppliers of machinery for manufacture of
starch and sago

I. Bergedorfer Eisenwerke Aktiengesellschaft Astra
Werke 205 Hamburg-Bergedorf
Federal Republic of Germany

2. B.M.A. Braunschweigische Maschinenbauanstalt
33 Braunschweig, Postfach 295, Fed. Rep. of Ger
many

3. Starcosa Gmb H & Co.
305 Wunstdorf (Han), Postfach 240, Fed. Rep. of
Germany

4. Westfalia Separator A.G.
474 Oelde, Wesner-Habig Str. 1, Fed. Rep. of
Germany (Starch centrifuges and separators only)

5. The Pioneer Engineering Works
Naroda Road, Ahmedabad 2, India

6. Condux-Werke Herbert A. Merges K.G.
6451 Wolfgang bei Hanau
Werkstr. 2 (wet grinding mills), Fed. Rep. of Ger
many

7. Ebara Manufacturing Co. Ltd.
11, Haneda Asahi-cho, Ota-ku, Tokyo, Japan

CATIlE AND POULTRY FEED COMPOUNDING
The use of scientifically balanced diets is a widely

recognized necessity for obtaining best results in the
raising of animals and poultry. The diets vary with the
type of animal, its age, and the purpose for raising it.
For example, there is a difference between diets for
brooder chickens and laying chickens and similarly
feed for cattle during the calf stage and adult stage are
of differing compositions.

The formulations for cattle and poultry feeds or
iginated in those countries where cattle breeding for
meat and milk was higWy advanced. These countries
also had higher productivity both in industry and agri
culture and were in the temperate zones of the world.
Thus ground corn, soya bean meal, crushed oats, dried

whey, fish meal, meat scrap and mineral and vitamin
additives figure prominently in their formulations. In
tropical countries however many of these are not in
digenously available; hence the need for differing for
mulations incorporating locally available substitute
materials and having satisfactory nutritional balance.
The resultant compound should in addition be cheap

enough for a farmer to purchase. In Africa and in Asia,
which have large cattle populations, the traditional fod
der is grass and hay and more often than not, even this
is considered too costly to owners.

The main ingredients of animal feed are a starch
base 65%, oil seed cakes 25 %, a protein base 6-7% and
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Formulations

phate or ground bones, salt and minute quantities of
vitamins are also included in most formulations.

There are abundant supplies of oil seed cake in
Africa from palm kernel, groundnut, sesame, cotton
seed, coconut, and these could substitute for soya bean
in US formulations. Many countries are cultivating
sugar cane and the molasses are largely unused. In Ethi
opia and Uganda 75 per cent of the molasses from the
factory are dumped into the soil or river. Ensilages of
legwninous material made with molasses would be
valuable ingredients in cattle feed and effectively substi
tute for alfalfa and molasses. The only imports re
quired will be the vitamins A and D and some mineral
salts all of which constitute a fraction of I per cent.

The following US formulations are drawn from
"Plant Requirements for the Mannfacture of Animal
Feed Pellets" published by the ICA, Washington, and
the Industry Profile IP No. 67305 SIC 2042 "Cattle feed
from manioc pulp" issued by the US Department of
Commerce. Based on these and allowing for substitu
tion by locally available materials in Africa, formula
tions are suggested. Each country may however modify
the formulations according to availability of the ingre
dients. The compounder will, however, be advised to
consult the veterinary department of the government
and the university for information on results of feeding
trials using local substitutes. This would improve the
quality of feed and reduce the amount of ingredients
imported.

100.0
40.0
30.0
80.0

300.0
100.0
40.0
30.0

(Ibs.)

700.0
663.6

Suggested
Africa

(Ibs.)
983.6

50.0
200.0
50.0

USA

Chicken feed formulae

Ingredients
Yellow corn - ground
Wheat bran
Wheat middlings
Crushed oats
Maize - ground
Cassava meal
Soya bean meal 300.0
Palm kernel, peanut, cotton

seed or groundnut
Fish meal
Meat scrap
Dried yeast
Distillers fried soluble grain

mineral and vitamin additives, including molasses, of
3%. In Africa the sources of starch are many and include
cassava, maize, sorghum and millet. As corn is used as
the starch or energy base in USA and Australia, the
substitute in Africa and Asia has always been maize.
Cassava wholemeal which could substitute for maize
to the extent of 50% has not been used adequately in
Africa.

W.O Jones of Stanford, on the usage of cassava meal
in cattle feed, states, "Experimental feeding of animals
in various parts of the world has demonstrated the suita
bility of manioc (cassava) rations, specially for chickens,
cattle and hogs. Laying hens tolerated substitution of
up to 40 per cent cassava meal for maize meal and
ground oats, without the ration being unpalatable or
causing constipation. Egg production was somewhat
lower than on an ordinary ration, but changes in body
weight and mortality were similar.

Investigations in the Philippines had shown meal
made from manioc refuse to be 77 per cent as efficient
as rice bran for feeding chicks and a combination of
the two feeds was 92 per cent as efficient as bran meal
alone.

During a period when maize was scarce in Rhodesia
in 1943, feeding trials were undertaken in which cassa
va meal was substituted for maize meal in the rations
of growing chickens and laying hens. The report of the
trial states that cassava meal proved to be a good
substitute for maize meal.

In pig feeding experiments in Sao Paulo, a compari
son of rations containing 55 per cent maize meal with
ones containing 48 per cent manioc flour and 8 per cent
cotton seed meal showed that gain in weight per kilo
gram of feed was no different. In view of these findings
it is swprising that the Conder feed mill in Ghana whieh
is seheduled to go into production in 1969 does not
envisage using cassava meal in its formulation. But while
Africa, a major producer of cassava, fails to utilize this
for animal feed, USA imports cassava meal from
South America and the Carribean for incorporation
in cattle feed compositions.

The vegetable oil seed cake supplies the vegetable
protein and the residual oil in it (usually 6-8 per cent in
the cake) the required fat. The seed cake does not how
ever contain any animal protein and this is provided by
the fish meal. Molasses supply, in addition to the sugar,
also minerals. Roughage is provided through alfalfa
and in its absence by legumes ensilage with molasses.
Small quantities of calcium, in the form of calcium phos-
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Ground limestone
Iodised salt
Manganese sulphate
D-activated animal sterol

40.0
5.0
0.4
1.0

2,000.0

Indian

40.0
5.0
0.4
1.0

2,000.0

Vitamin A feeding
oil and vitamin A
and D concentrate 3.0

Bone meal 10.0
3.0

10.0
1.0

104.0

2,000.0

1.0
104.0

2,000.0

Calf starter Beef cattle supplement

Ingredients
Suggested Suggested

USA Africa USA Africa

Yellow com -
ground 400.0

Wheat bran 300.0

Crushed oats 400.0

Maize 600.0

Cassava meal 500.0
Linseed oil 140.0

Palm kernel oil ( 140.0
Groundnut oil

Dehydrated alfalfa

meal 140.0 280.0

Cane molasses 100.0 280.0

Ensilage of
molasses and
green crop 240.0 560.0

Soya bean meal 290.0 131.0

Palm kernel or
groundnut meal 290.0 131.0

Ground limestone 10.0 10.0

Salt 10.0 10.0 34.0 34.0

Yellow maize
Wheat bran
Rice polishing
Groundnut cake
Fish meal
Molasses
Limestone
Steamed bone meal
Minerals
Vitamins

Cattle feed formulae

26.30
9.39

28.17
23.50

5.16
3.74
2.34
1.12

0.252
0.122

100.000

Cattle feed comparisons, cassava/maize

Conder mill
Ingredients Ghana USA

Maize 1000.0
Cassava - dried pulp 1000.0
Vegetable oil seed cake

(palm kernel,
groundnut, cotton,
copra, soya bean) 350.0

Soya bean meal 200.0
Fish meal 100.0
Alfalfa 195.0
Molasses 42.0
Industrial by-products

(mineral salts, vit-
amins and molasses) 50.0

Dicalcium phosphate 0.6

1500.0 1437.6

Mannfacturing operations

The processes required to make cattle and poultry
feeds are the weighing of the ingredients to a particular
formula and then mixing them to effect homogeneity.
Often the ingredient has to be ground to a corse powder
before mixing and a hammer mill and crusher is generally
included, particularly when dried cassava chips, corn
or maize are the main ingredients.

The main advantage of a compounded feed is its
nutritional balance provided by many small additives
such as vitamins, molasses, minerals and salt, and unless
these are intimately mixed this advantage will be lost.
Intimate and thorough mixing is therefore all important.

Recent practice is to pelletise the compound. This
has the advantage that the food consumed will be pro
perly balanced as all the necessary elements are included
in each pellet. Also pellets are not easily spread out and
hence there is little waste.
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B. Staff and labour per annum based on A.2

I Manager/technician $ 1,500
I Book-keeper/clerk $600

$ 300
$ 600

$4,000

$3,600
$ 6,300

$600

$ 600
$ 1,500

$ 9,000
$ 9,300
$ 3,000

$400

$ 21,700

$ 30,000
$ 1,575
$ 1,000

$ 32,575

1 Store-keeper
12 Unskilled and semi-skilled

labourers at $1.00 p.d. avo

C. Other expenses p.a.

Power and water
Packing materials (bags, jute and

polythene)
Repairs and renewals
Stationery and contingencies

Profitability

Fixed capital

Land - 2 acres, building 2,500 sq. ft.
Machinery as in A.2
Installation, power and water supply
Office equipment and furniture

Working capital (based on three
months' expendrture)

Raw materials at $80 per ton avo
Staff and labour
Other expenses

Receipts and commissions

1,500 tons at $12.00 per ton packed $ 180,000
Less commission on sales at 10% $ 18,000
GROSS PROFIT $162,000 - $133,730 $ 28,270

As percentage on fixed capital $28,270= 120%
----
$21,700

Similarities of machinery for: cattle feed and
fertilizer blending

The machinery employed in cattle feed compound
ing, is similar to that used for fertilizer blending. While
it is inadvisable to use the same plant for fertilizer blend-

Manufacturing cost of 1,500 tons of feed per
annum

Raw materials, staff and labour and other
expenses $ 130,300

Interest on working capital of $35,000 at 6% $ 2,100
Depreciation on machinery at 10% $ 930
Depreciation on buildings at 5% $ 400

$ 133,730

$ 6,000
$ 3,000(b)

(a) Pulverizer or grinding machine with
sieve and cyclone arrangement to
collect powdered material,
capacity 5 tons/8 hours
Continuous mixer - blade rotating,
capacity 5 tons/8 hours

(c) Weighing machines: 2. One platform
type and the other a table model $ 300

$ 9,300

Manufacturing unit and product mix

The scale of operations recommended is 5 tons of
feed per day or 25 tons per week. A satisfactory combina
tion for one week's production will be:

Chicken starter mash 3.0 tons
Chicken laying mash 7.0 tons
Calf starter 5.0 tons
Cattle supplement 10.0 tons

Five tons of chicken feed could feed 30,000 laying hens
or 250,000pullets during the fattening season. Similarly,
if the entire production was cattle feed, it could feed
3,000 dairy cattle. The product mix will vary with the
relative demand for the four items and therefore depend
on the location.

A. I Machinery (high capitalJ1abour ratio)

I hammer mill crusher
I storage bin
I scale for weighing
I bucket elevator
I vertical mixer
I molasses mixer and pump
I pelletizing equipment
I fork lift

Total cost approximately $20,000

A. 2 Machinery based on Indian experience

The essential machinery are the hammer mill crush
er, a continuous type mixer, and the weighing machines.
The molasses pump and mixer, and pelletizer, are refine
ments which produce greater homogeneity. The bucket
elevator on the other hand mechanizes the conveyor
operation and therefore reduces employment. The Indian
experience has been to eliminate these luxuries and re
strict investment to bare essentials indicated below:
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ing and cattle feed compounding, the two activities may
be carried on in the same site using two separate building
and crushing units. But the crushing of steamed bones
could be carried out in a cattle feed plant.

The suppliers of machinery for fertilizer blending
also supply the cattle feed plant and Annex I gives a
selected list of suppliers. The manufacturers from Japan
and India supply machinery of the capacity suggested.
The German manufacturers usually supply large-scale
plants.

ANNEX I

Machinery suppliers for cattle feed plant

Japan

I. "Ce Co Co" Chuo Boeki Goshi Kaicha
226 Shimohozumi
Ibraki City
Osaka Pref.
Japan
(Suppliers of small-scale machinery)

Federal Republic of Germany

2. Draiswerke Gmbh Spezialmaschinenfabrik
Abteilung A2
68 Mannheim-Waldhof
Postfach 39

3. Maschinenbauanstalt
Venuleth & Ellenberger, Abteilung I
61 Darmstadt
Pallasweisenstr 122

India

4. Kusum Engineering Works
25 Swallow Lane
Calcutta

5. Pioneer Engineering Works
57 Appollo Street
Bombay - I

6. Frigmaries Engineering
104 Appollo Street
Bharat House
Bombay - I

7. D.P. Pulveriser & Co.
12, Blake House Lane
Bombay - I

8. Chemical Engineers Corporation
Kalkaji Temple
New Delhi

9. Larson and Tubro
Post Box No. 323
New Delhi

MANUfACTURE Of SAFETY MATCHES
(15.12 million boxes per year)

Matches are an essential commodity in every home,
rich or poor. To rural population in particular they serve
a vital purpose for lighting cooking fires and lamps.
The urban population may consume less on this score
but overall consumption of matches in urban areas is
possibly very much higher because of the higher in
cidence of smoking. In an Asian country of 1OY2 million
population and a per capita income of $125, the annual
consumption is 285.0 million boxes, which averages at
27 boxes per person per year. Even allowing for a large
percentage of the population in Africa having a lower
per capita income (there are at least 12 countries with
per capita higher than $125) and assuming an average
of 20 boxes per head, the demand in Africa in the 41
member countries of ECA can be estimated at 6,000
million boxes.

Because the major raw material for stick matches
the wood, is abundant in Africa and because transpor,
to outlying communities is still to be developedadequate
Iy in many countries, matches afford an excellent exam
ple of manufacture in rural areas to serve markets as
small as one million of population. The scheme proposed
is for the production of 350 gross boxes per day based
on 70 per cent capacity being reached on a 500 gross
boxes per day plant. On the basis of this production of
15.1 million boxes annually, Africa will need 400 such
plants.

Raw materials'

The principal raw materials used in the manufacture

I. Tropical Products Institute Report No 15/60.
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of matches are timber, various chemicals, glue, paraffin
wax and paper.

(a) Timber 2

The most suitable timber is one which is white in
colour, odourless, soft, of fine even texture, straight
grained, easy to work, easy to split with the grain but
not fracturing easily when bent against the grain. It
should burn easily without smoke or smell and readily
absorb paraffin wax. The optimum air dry weight should
be about 30 lbs. per cubic foot and there should be no
difference between sapwood and heartwood.

A variety of timbers from the former British terri
tories in East and West African countries were tested
in UK in 1954. These included Croton macrostachys,
Cupressus lusitanica, Cupressus macrocarpa, and M aca
ranga kilimandscharica from East Africa, and Alstonia
congensis, Anigueria robusta (landosan), Bosquiea ango
lensis, Clistopholis patens, Enantia clorantha, Funtumia
africana (false rubber tree), Funtumia elastica (rubber
tree), Homalium dolichophyllum, Lannea acidissima,
Mitragyna ciliata (abura),Pycnanthus angolensis(akomu),
Ricinodendron africanum (wama), Scottellia coriacea
(odoko) from West Africa. One speciesconsidered prom
ising was Cupressus lusitanica (cypress) which is grown
on plantation scale in Kenya. The Ghana match com
pany at Kade uses Funtumia africana - the false rubber
tree. This species was not completely satisfactory and
it is reported that difficulties were encountered at first
due to brittleness of the wood and the tendency for the
splints to develop mould although these defects have
since been overcome.

Most tropical timbers are of the hard variety and
the suitability of anyone species available in a region
can only be decided in consultation with the Forestry
Department of the country or with the manufacturers
of match making machinery.

(b) Chemicals, glue, wax and paper

The principal ingredients of the match head are
potassium chlorate and sulphur. This composition will
ignite when brought into contact with red phosphorus
which is applied to the striking surface of the match
box. The chlorate-sulphur mixture is, however, subject
to violent explosion on percussion and this hazard is
reduced by the addition of manganese oxide, iron oxide

2 Report of the Matchwood Working Party, HMSO (1954).

or lead oxide. Similarly, the violence of red phosphorus
is controlled by the addition of antimony sulphide.

The binding medium for both head and side com
position is non-hygroscopic glue. Potassium dichromate,
an oxidising agent, is added to render the glue insoluble
and reduce the hygroscopicity still further. Zinc oxide
is added to the match head composition to improve the
gelatinization point of the glue, and to reduce the vio
lence of the reaction between potassium chlorate and
the combustible bodies.

Glass powder is added to the match head composi
tion to provide friction. To ensure that no afterglow
persists when the flame has been extinguished, the splints
are impregnated with a solution of ammonium phos
phate.Thematch splints aredipped in paraffin wax to assist
in transferring the flame to the matchstick after ignition.

Paper is required for covering the boxes, for labels,
and for wrapping the boxes into packets. Cardboard is
sometimes used for the manufacture of the inner box
in countries where wood has to be imported.

Choice of alternative tecbnologies

The process of manufacture consists of peeling of
the timber to provide the splints and the veneer for
the box, the preparation of the splints, the application
of the match head and drying and the filling into boxes.
Three distinct alternatives are possible - a completely
automatic unit of German manufacture using only 50
persons for an output three times the capacity suggested.
a semi-automatic unit of Japanese manufacture with
employment potential of 100 persons, and a hand-made
unit employing 300 persons.

In the automatic unit, all operations including the
drying, dipping, box-making, labelling and filling of
boxes is completely automated while in the semi-auto
matic unit the box-filling is done by hand. In the hand
made matches unit, the splint making and the box
making are farmed out to group of workers on a fixed
piece rate basis and the factory whose investment in
machinery is only $5,000 does the paraffining, match
head fixing,box fillingand packing. The drying of splints,
match heads, and boxes is done in the sun.

Of the three alternatives, the completely automatic
unit is eliminated on the grounds of capital cost, higher
level of maintenance, and lower employment potential.
In spite of the inherent higher efficiency implied, trop
ical countries, because of unsatisfactory quality of
timber and its peeling characteristics, have been unable
to reach the rated production capacity. In Ghana, a

1'1

-67 -



--" --"---"-".--""-"-~"~--'-"-------_.---

fully automated German plant is working only at 50%
of the rated capacity, and employing 150persons instead
of the normal complement of 43. Hence automation
neither saves capital nor labour although higher quality
is attainable.

The hand-made matches with sub-contracting of
box-peeling, and splint veneers, and of splint making
and polishing, suffers from lack of standard and quality.
While India has successfully pioneered this type of
factory, a factory set up in Jamaica was forced to close
down because of "added waste and inefficiencies"
a natural consequence when so many people are involved
in so small a venture."

The semi-automatic plant with box-filling done
manually and employing approximately 100 persons
appears to be the inevitable choice as this permits satis
factory quality, modest investment and fair employment.
It is the processes and operations involved in the semi
automatic plant that will be considered in the scheme
here.

The processes in manufacture

(a) Preparation of timber and splints:

The timber first cut into logs or billets of 2 feet
long by a circular saw of the hanging type and the log
de-barked by hand. These then pass to the peeling mach
ines to be peeled into veneers - 2 mm thick for splints
and 0.6 nun for the box.

The veneers are cut by a splint chopping machine
into individual splints usually of 45 mm x 2 mm x 2 mm.
The splints are automatically sorted to discard broken
and mis-shapen ones, impregnated with a solution of
ammonium phosphate, dried, polished in drums and
then passed to the next stage for application of match
head.

(b) Preparation of match bead composition and ap
plication of match bead:

The formulation of the head composition varies
with the climatic conditions prevailing in the place of
manufacture and the areas where the matches are sold.
The standard compositions in India adapted to raw
materials available there, are given in Table I. The quan
tities are for treating 50 gross boxes containing 40 splints
in each box.

TABLE I

Head composition

Dry Humid Rainy
Unit weather weather season

Potassium chlorate Ozs, 96 100 100
Sulphur .. 13 12 14
Glass powder .. 16 16 16
Rosin " 4 4 4
Potassium
dichromate " 2 2 2
Manganese
dioxide .. 42 40 40
Oxide of iron:
Zinc oxide " 4 4 4
Glue " 16 16 14
Shellac " 0 1 2
Spirit " 0 2 4
Formaldehyde 2 %solution F1.ozs. 0 3 4
Water " 40 40 35

The required quantity of glue is weighed and kept
soaked in a specified quantity of water for 12 hours and
then heated in a water-bath for 30 minutes to a tempera
ture of 6O-80°C. When shellac is used for damp proofing
it is soaked in double its weight of spirit for 12 hours and
carefully added to the hot glue solution with stirring. To
this mixture, the solution of formaldehyde is added.

To the mixture prepared as above potassium di
chromate and potassium chlorate are added in finelypow
dered form and allowed to dissolve by stirring. When
homogeneously mixed, the sulphur, glass powder rosin,
manganese dioxide and zinc oxide, well sieved through
300 mesh, are added, stirred well with a mechanical
stirrer and finally ground adding warm water ifnecessary
to obtain the required consistency. The mixture may be
kept overnight and reground to improve burning prop
erty of the head before transferring the mixture to the
dipping tanks.

The application of the match head is carried out
by the continuous match making machine which heats
the splints, dips in molten wax, cools and dips in the
heading paste. On final drying the matches are ready
for boxing.

Box-making and side composition applying

The 0.6 mm veneers from the box-veneer peeling
machine are automatically scored or grooved in the
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Company, who have established their factories in many
countries. Independent manufacturers in Europe are
few and these supply the automatic type of machinery
for larger production output than suggested in this
scheme. A number of Japanese manufacturers are, how
ever, available for the supply of semi-automatic mach
inery, at a cost of around $30,000- $40,000 installed. The
box-filling is usually done by hand and the total number
employed is 100 persons of whom half are women. The
manufacturers are:

(I) Harima, Shoji Kaisha Ltd.
Osaka Office
No. 28, Edobori Kitadori I-chome
Nishi-ku, Osaka, Japan

(2) Nakamura Trading Company
P.O. Box No. 86
Kobe, Japan

(3) K. Fukumoto & Company Ltd.
Kobe Match Manufacturing Co. Ltd.
P.O. Box No. 674
Kobe, Japan

(4) Hanshin Shaving Co. Ltd.
No. 4-19, 5-Chome, Kitanagasa-dori
Ikuta-ku, Kobe, Japan

(5) Kawanaini Seiki K.K.
Yumi-machi, Tokushima, Japan

(6) Kansai Match Mikai Seieyosho
12, Seikei machi, Hyogs-ku
Kobe, Japan

(7) Kan Seisakusho G.K.
21, Fukazawa, - machi
2 Chome, Osaka, Japan

(8) Osaka Seisa Zoki K.K.
6, Naniwa - Shinchi
Minatz-ku, Osaka, Japan

required positions for subsequent folding, and then cut
to the required size. The cut veneers both for the outer
box and the inner box then pass through pasting mach
ines which apply the paper cover and folds and pastes
the veneers into their finished shapes.

The inner and outer boxes are dried before being
assembled for labelling, filling and closing. The filling
of the boxes in a semi-automatic plant is carried out by
hand. The filled boxes are then passed through a machine
which applies the striking composition to the side of the
boxes. The formulations for the side chemical compo
sition are given in Table II.

TABLE II

Side composition for 100 gross matches

Hot season Rainy
(a) (b) season

Red amorphous
phosphorus Ozs. 16 16 II

Potassium dichromate " I Y2 Y2
Glue " 4 4 2Y2
Red antiinony

sulphide " 8 0 0
Glass powder " I I I
Black antimony

sulphide " 0 8 5
Chalk powder " 0 0 Y2
Formaldehyde 2%

solution Fl.ozs. 0 0 I
Water 16 16 10

Glue is soaked for 12 hours with the appropriate
quantity of water, heated to 60-80°C in a water bath
for 15 minutes, and formaldehyde solution added during
rainy seasons for damp proofing. The red phosphorus
is added and the other ingredients all powdered to pass
300 mesh, are then added and finely ground. After grind
ing the dichromate in solution is added and stirred to
yield the side composition. This composition has to be
freshly prepared each day and be kept in fine suspension
with stirring while in use.

After further drying the boxes are usually wrapped
in packets of 12 manually.

The snpply of match-making machinery

The manufacture of match-making machinery in
Europe is largely controlled by the Swedish Match

Estimated profitability

(I) Fixed capital

Land and buildings when not rented
Machinery, c.i.f. and installation

(2) Raw materials per annum at 350
gross boxes per day for 300 days,
fuel and power

(3) Labour and overheads

Direct labour 100 persons
Overheads - management and services

$ 30,000
$ 40,000

$ 25,000

$ 14,000
$ 3,000

11'1 '
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(4) Depreciation at 10% on machinery
and 5% on buildings $ 5,500

(5) Interest on working capital and loans $ 3,000

(6) Contingencies - transport, sales $ 2,000
Total annual cost of production of
15.12 million boxes (2) to (6) including $ 52,000
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By sale at Y2 cent per box before excise
duty or tax $ 75,600

Gross profit $ 23,600

THE MANUFACTURE OF BICYCLE TYRES AND TUBES

(8)

(7)

(200,000 tyres and 200,000 tubes per annum)
In most developing countries, the bicycle is the

poor man's transport. African countries have not been
exceptions to this and the use of bicycles has been in
creasing at the rate of 20 per cent per annum. The study
on rubber manufacturing in East Africa estimates the
bicycle population in the fourteen countries of that re
gion at three million and the demand for bicycle tyres by
1970 at 5Y2 million and for tubes at 5Y2 million (E/CN.
14/INR/92). On the basis of this study, and allowing
for a lower rate of increase in countries with moun
tainous terrain, the present stock of bicycles in Africa
(excluding South Africa, Rhodesia, and Portuguese
territories in Africa) is estimated at 10 million. Based
on this estimate of stock, and the projected rate of in
crease, the overall market in Africa for bicycle tyres by
1970 is estimated at 14 million.

The bicycle tyres and tubes are often manufactured
in conjunction with some other activity, such as canvas
and rubber shoes production or tyre-retreading or mould
ed goods. In Kenya, one of the major canvas rubber
factories also produces bicycle tyres and tubes. The
economy of scale of production can often be lowered
by this type of combined manufacture as processing
machinery becomes common and overhead costs are
also reduced.

In spite of many views to the contrary, a bicycle tyre
and tube factory on an annual production of 200,000
tyres and equivalent tubes can be a profitable enterprise.
A model scheme based on Ceylon experience which
yielded a dividend of 15 per cent on the first year of
operation is presented.

The manufacturing process
(a) Tubes

The major steps involved in the manufacture of
tubes are compounding; extrusion of tubes; vulcaniza
tion; affixing of patches for valves, fixing of valves, cut-

ting to size and jointing; testing and packing.
Two alternate methods of production are available.

One in which the tube already fitted with valve and skive
jointed is vulcanized in individual moulds contained
in an automatic watch case type press. The other method
which is simple and less expensive in machinery permits
vulcanization of 100 tubes or more, each blown on to a
mandrel and placed in a special carrier in a large steam
pan. The vulcanized tube is blown off the mandrel, cut
to size, valves fitted and the free ends joined and vulcan
ized with sulphur chloride by the cold process.

By the first method the tube is vulcanized individual
ly and therefore no joint marks appear and finish is
superior. The disadvantage is the initial cost of the large
number of presses and moulds. The second method
eliminates moulds and presses and uses a multipurpose
steam pan, mandrels and trolleycarrier and is therefore
preferable as it effects considerable saving in machinery
costs. On economy of scale also this method is preferred
for the small-scale production of 200,000 tubes per
annum.
(b) Tyres

The major steps involved in the manufacture of
bicycle tyres are the preparation of camelback through
compounding of rubber with other ingredients such as
carbon black, sulphur, accelerator, antioxidant, zinc
oxide, etc., extruding or calendering it in the form of a
camelback; the preparation of the cord fabric by rubber
frictioning or spread coating, slitting and spooling;
building the tyre on a semi-mechanized hand builder
with the bead wire,the cordand the camelback; vulcaniza
tion in a multi-mould press using an air bag; examination
and packing.

Compounding, an operation common to the pro
duction of all types of rubber goods, consists of mixing
rubber, reinforcers such as carbon black, fillers such as
whiting and clay, vulcanizing agents, and other chemi-
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cals on a mixing mill. The compounded tyre mix is then
extruded or calendered to form the camelback.

The carcass consists of two bead wires round which
the cord is enveloped. On the carcass is rolled on the
camelback and the resultant product called the green
tyre is then subjected to vulcanization in a mould press
to give the tread and form of the tyre.

Bead wires can be imported in rolls, cut to size
and spot welded if the wire of the specification 1.8 mm
diameter and of tensil strength 400 kg. per sq. em or
above is available. Alternatively these can be purchased
ready made already jointed into the particular size 28"
dia. or 26" dia. The length of a 28" dia, bead is 2000
mm I mm.

The cord can be of cotton or rayon with recent
trends towards rayon with a tensile strength at 20°C of
7.0 kg per sq. em, and a width of 60". The spool of cord
is rubberized by friction on a calender or by spreading a
solution of rubber on a spreader. The latter method is
cheaper and less expensive in machinery. The spread
cord fabric is then bias-cut, jointed and formed into
spools to feed the tyre-building machine. The first opera
tion is fixing the bead wires on either side and folding
the cord OVer into an envelope and roll jointing.

On the carcass so prepared the camelback is cut to
length and rolled - the jointing being skived so that an
even surface is obtained at the joint. The tyre is removed
from the building drum by collapsing and is sent to a
multi-opening vulcanizing press. An air bag is used to
press the tyre surface against the mould. The vulcaniza
tion time is around 10±2 mins, and on removing from
the mould the tyre is trimmed of flash, examined for
defects and passed for wrapping and packing.

Choice of technology

The operations and processes for the manufacture
of tyres and tubes have been selected so as to provide
the greatest economy in machinery costs and the most
diversified use of the inexpensive machinery. With the
machinery so chosen, it is possible to manufacture also
garden hose, laboratory tubing, rubber bands, scooter
tyres and tubes and with a little additional equipment a
large range of moulded goods such as soles and heels,
erasers, washers, stoppers; mallets, gaskets, air-bags, ice
bags, hot-water bottles; mats and matting, etc. can also
be made. Production of such subsidiary products in a
tyre and tube factory makes for higher economic returns
on capital oultlay.

Macbinery required

Heavy duty mixing mill for compounding, 48"
x 20"
Warming mill to feed extruder or calender, 32"
x 16"
Extruder 4" screw, talcing device with strainer
head, dies for extrusion of tubes
Conveyors for compounded rubber from mixer
to warming mill, from extruder to cooler

I Rubber solution making unit with three buckets
I Spreader 72" wide x 15' high powered by 7Y2

HP motor with solvent recovery unit; cord reeling
equipment

I Bias cutter, semi-automatic table type
5 Tyre builders, collapsible

30 Spools for cord
4 Tyre presses - 4 openings (Doughty type)

16 Tyre moulds
1 Air-bag mould
I 4-roll calender 9" dia. x 22" width rolls with

10 HP motor with pattern roller to provide 2
treads in one operation
Conveyor system from extruder to vulcanizing
pan consisting of:

(a) belt conveyor 10' long, chain driven by
extruder

(b) conveyor for blowing tube on to mandrel
(c) conveyor for returning mandrel

600 Aluminium mandrels 28 mm dia. x 90"
I Bevel-cutting machine with Y2 HP motor
I Hook type conveyor system for tube finishing,

drawn by I HP motor with speed control and
infra-red heat tunnel 4 m long-combined with
table type conveyor for de-airing and packing
of tube

I Tube-punching machine
1 Valve-fitting machine drawn by Y2 HP
1 Joint-rolling press
I Stamping machine
I Mandrel grinder
I Large steam vulcanizing pan dia. 72" and width

120" - rail, carriage, rack for mandrels
1 Hydraulic pressure system for presses
I Air compressor
I Boiler 2200 lbs steaming capacity per hour and

w.p. 80 lbs per sq. in.

1
1 '1
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The cost of this machinery, part of which was pur
chased in Germany and part in Japan,wasaround $50,000.
A selected list of suppliers of rubber machinery is pro
vided as an annex. The machinery from UK and
Germany are sturdy and reliable but are also the costlier.
Japanese machinery is on the other hand of acceptable
quality and performance, and relatively modest in cost.

By cost of production
By interest on loans for

working capital and
part of fixed capital

Selling commissions and
discount

204,000

3,000

13,000
220,000

40,000

I. .Francis Shaw & Co., Ltd., Manchester 11,
England

2. Iddon Bros. Ltd., Leyland, Lancashire, UK

3. George Cohen Machinery Ltd., Wood Lane,
London W.l2 (Also supply reconditioned and
second hand machinery)

4. Krupp, Fried
Hamburger Eisen und Bronzwerke, 21 Ham
burg-Harburg, Postfach 105

5. Berstoff, Hermann Maschinenbau-Anstalt
GmbH, 3 Hanover, Postfach 629

6. Christiansen & Meyer
21 Hamburg-Harburg, Postfach 14
(also supply moulds for tyres and other articles)

7. Nakata Zoki Co., Ltd., 7, 3-Chome, Wakehama
Fukiai-ku, Kobe, Japan

8. Japan Steel Works Ltd., 12-1, l-Chome
Yuraku-cho, Chiyoda-ku, Tokyo, Japan

9. Nippon Roll Mfg. Co., Ltd., 28 Ojima-Cho,
3-Chome, Koto-ku, Tokyo, Japan

10. Inoue Rubber Industry Co., Ltd., 38, Funakata
Chitose-cho, Atsuta-ku, Nagoya, Japan

Suppliers of rubber chemicals

I. Sumitomo Chemical Co., Ltd., 15, 5-Chome
Kitahama, Higashi-ku, Osaka, Japan

2. Kawaguchi Chemical Industry Co., Ltd.
14-2, Uchikanda, 3-Chome, Chiyoda-ku, To
kyo, Japan

3. Anchor Chemical Co., Ltd., Manchester II,
England

4. Imperial Chemical Industries Ltd., London,
S.W. I, England

ANNEX I

Gross profit before taxation

Selected list of rubber machinery manufacturers ami sup
pliers

4,000
6,000
2,200
5,000
2,000
5,000
1,000

$

47,200
13,600
10,000
8,000

20,000

35,000

$
70,000

50,000
20,000

45,000
204,000

260,000
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(b) Labour and staff

Direct labour: fabric spreading,
rubber mill operators, extruder
operators, boilermen,
calendermen, vulcanizers, etc.: 56
Management: works manager (I),
Supervisors (4), Clerks (2),
Storekeeper (I), and part-time
accountant: Total, 8

(c) Other services

Power
Fuel and solvents
Office and supplies
Depreciation on machinery
Replacement and renewal
Advertising and van
Depreciation of land and buildings

(d) Materials (direct) for 200,000tyres
and 200,000 tubes

Fabric
Beadwire, 400,000
Valves, 200,000
Cartons, boxes, liners
100,000 Ibs of tubing

compound
185,000 lbs of tyre

compound
Total (b), (c) and (d)

Estimated cost of I tube
and I tyre: $1.02

Profit and loss statement

By sale of 200,000 tyres+
200,000 tubes at $1.30 a set

Cost of production on annual basis
(a) Fixed capital

Machinery as specified
Land and buildings



5.. Croda Chemicals Ltd., Cowick HaI1,Snaith;
Goole, Yorkshire;. England (Sulphur)

6. Wilfred Smith Ltd., Gemini House, Edgware,
Middlesex, England

7. RR.R. Ltd., Clayton, Manchester 11, England

8. Philblack Ltd. Westbury on TryIn, Bristol,
England

9. R. T. Vanderbilt Co., 230 Park Avenue, New
York, New York, U.S.A.

10. Farbenfabriken Bayer, Aktiengesellschaft, Le
verkusen, West 'Germany

MANUFACTURE OF PA,NTlAND VARNISH
Paints and varnishes are protective coatings which

preserve bnildings, machinery, furniture, bridges and
other structures from the deteriorating action of'the
weather. The Egyptians had developed a number and
variety of colours as early as 1500RC. They also discov
ered the forerunner of our present-day varnishes using
naturally occurring resins around 1000RC.

Paint consists generally of finely produced pigments
and pigment extenders dispersed in an oily medium
which will dry to a solid when spread thinly and exposed
to the air by the oxidation, polymerization and evapora
tion of portions of its components. Other ingredients
are added to hasten drying, to give greater fluidity,
opacity, or other desirable physical characteristics.

A varnish is a colloidal dispersion or solution of
natural or synthetic resin in a drying oil and thinner or
solvent. Varnishes are of two types - resin varnishes
and spirit varnishes, the latter also sometimes called
French polish. Varnishes do not have pigments and
paints do not have resins.

The constituents of paint are the pigment and ex
tender, film forming material, thinner or solvent, drier,
anti-skinning agent and plasticiser. The term pigment
was originally used to denote inorganic materials which
imparted colour to the paint such as white lead, titanium
oxide, lithophone, zinc oxide and zinc sulphide for white
paints, ultramarine for blue, red lead and iron oxides
for red, litharge and ochre for yellow, burnt sienna and
burnt umber for brown, and chromium oxide for green,
aluminium and copper dust for metallic colours, and
graphite for black. It now includes organic dyes by them
selves or those precipitated onto inorganic carriers.
Extenders or fillers are inert substances, e.g. China clay
talc, silica, whiting, barytes and gypsum added to reduce
pigment cost and sometimes to increase the covering
power.

The pigment would not adhere to the surface on
which paint is applied without a film-forming material.
This film is formed by the "drying" of various unsaturat
ed oils such as linseed oil, tung oil, dehydrated castor
oil, oiticica oil, etc. The ;'drying" action of these oils is
accelerated through boiling with additives called driers.

Paints are mechanical mixtures of the pigments and
extenders dispersed in the oil medium. Volatile solvents
called thinners such as turpentine, dipentene, toluoL,
xylol, mineral spirits and naphtha are added to
bring the paint to the desired consistency for applica
tion with a brush. To reduce cracking and to impart
flexibility to the film plasticisers are often added. Other
additives include dispersing agents, anti-floating agents,
anti skinning agents.

Proper paint formulation centres around the speci
fic requirements in the particular application such as
hiding power, colour fastness, gloss, washability, metal
anti-corrosiveness, non-skinning, non-bleeding, etc.These
requirements are met by the proper choice of pigments,
extenders, oils, and additives by the paint formulator.

Some 2,000 raw materials are available to the paint
technologist, many naturally occurring and others of
synthetic type. Consequently many types of paints and
many varieties within a particular type are available.
The demand for anyone type even in industrially ad
vanced countries is small and small batch production
is therefore a general characteristic of paint manufacture.
It is usual for a plant to select 6 or 8 items only for manu
facture out of the wide range offered and to manufac
ture these in a small plant.

In developing countries the application of paint is
still done by hand with a brush. The basie requirements
are a red lead primer; a rust paint or aluminium paint
for gutters, wrought iron gates, grills, etc.; a simple
white lead paint, a one coat exterior house paint; and a
flat wall paint; a resin varnish for doors, windows and
a spirit varnish for furniture.

Manufacturing operations for paint
The operations involved in paint manufacture are

mixing, grinding or dispersion of the pigments and oils,
thinning, tinting and packaging. The mixing of the in
gredients other than the colour for tinting and the thin
ner is done in a mixer similar to a dough kneader. It is
then ground and further mixed in steel roller mills or
ball mills, and often in a roller mill followed by grinding
in a ball mill until the particle size has been adequately
reduced and desired dispersion obtained. The ball mill.
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Machinery

For the production envisaged of 20 tons per month
the following machinery will be required: $

1 single roll mill with 7.5 H.P. motor 3,000
2 ball mills with 5-8 H.P. 4,000

Proposal

The proposal is for the manufacture of I()() gallons
of paints and varnishes and the mix of the products will
contain white lead paint primer, flat paint, aluminium
paint, one coat exterior paint, and oleo resinous varnish
and if market demands a spirit varnish. The respective
proportion will be determined by the needs of the local
market.

5.4lbs

1.6 Ibs

16%lead naphthenate
6% cobalt naph

thensive

80 Ibs
120 Ibs

The copal resin is charged to a varnish pot which
usually has 5 times the capacity of the charge because of
the occurrence of foaming. For 80 lbs of resin a 40-50
gallon pot or kettle will be required. At the same time
the oil is warmed in an oil pot to IOO-1500C. The copal
resin is now heated as rapidly as possible to a temperat
ure of 300-3500C. Decomposition of the resin occurs and
the resin gradually fluxes. It is stirred and the heating
continued until the whole resin appears to be fluid.
When this stage is reached the product is soluble in dry
ing oils and white spirit. The hot oil is then dispersed
in the resin in easy stages with the first addition of 50
lbs of oil and later additions being completed at around
250-280°C. The varnish is kept at this temperature until
a clear bead is obtained on a glass plate. The varnish
is then cooled to 2()()OC, and thinned with white spirit.
It is then further cooled, driers added, and put into a
tank for maturing, for settling of "foots" before it is
centrifuged or strained for packing into tins.

For varnishes made from oil soluble synthetic resins
the procedure requires no gum-running as the resin is
fairly soluble in oil and white spirit.

decomposition by heating to around 3500C when they
are converted into "run copal" which is soluble in drying
oils and white spirit. During the "gum running" process
a large quantity of decomposition products are formed
accompanied by frothing. The loss by decomposition is
generally around 25 per cent.

A typical formulation' for a copal varnish is as
follows:
Congo copal
Linseed oil,

50 poise
White spirit 90 Ibs

Manufacture of varnishes

is the most versatile equipment for mixing and grinding
and in very small units it is used without a mixer and
without a roller mill.

The ball mill is so called because balls of flint or
porcelain provide the grinding action. The balls are
usually of 11/4 to 1Y2" in diameter and are filled into the
cylinder until half full, the pigments and drying oils
added and then rotated at a speed designed to provide
maximum grinding action. The speed is constant for a
particular diameter of the cylinder and is incorporated
into the design of the mill by the manufacturer.

When the ingredients have been ground the paint
paste is emptied into mixing containers for thinning with
solvent and tinting, using a portable mixer in order to
achieve proper consistency and desired shade of colour.

The resinous (also called oleo resinous) varnishes
are clear film-forming liquids which usually dry to a hard
glossy film. They contain four main constituents: oil,
resin, thinner or solvent and drier. The oils used are
similar to those used in paint and include linseed, tung,
oiticica and dehydrated castor oils. The resins are speci
fic to varnish and their function is to improve the hard
ness and gloss of the varnish film. Copals were the first
used and are still preferred for high quality. Other resins
used are esterified and modified copals, kauris, rosin,
rosin modified phenolics, I ()() per cent phenolics, etc.
The resins are dissolved into the oil by heating either
together or by heating the resin till it "runs" before
adding the heated oil.

Once the oil and resin are incorporated into a
smooth varnish, solvents such as white spirit, turpentine,
kerosene or naphtha are added to reduce viscosity.For a
brushing varnish a viscosity of 2 poises at 25° C is the
most satisfactory. The driers are added to the varnish to
cataIyse the drying process. The common driers are
litharge, and the napthenate or linoleate salts of lead,
cobalt or manganese. In practice a mixture of driers are
used.

The methods of resin varnish making differ only in
respect of the nature of the resins used - natural, hard
and insoluble such as the Congo and Manila copals,
kauri or the oil soluble synthetic. In either case the basic
procedures are dispersion of the resin (or run gum) in
oil, dilution of the resin-oil complex with thinner, addi
tion of drier, storage and maturation, and clarification.

The natural resins, copals and kauris, are insoluble
in oil and white spirit and are therefore subjected to
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Land and buildings
The total area including covered and uncovered

premises will be 5,000 sq. ft. The requirement of covered
area will be 2,500 sq. ft. to house machinery, the stores
and the office. The cost of erection of the covered area
will be around US $5,000

Profitability
Allowing for investment only in fixed capital of

around US$20,000 and the working capital for direct
material, and other costs for 2 months (assumed to be'
another $20,(00) being loaned by a bank, the profit on
full operation will be around $20,000 or 100 per cent on
fixed capital. Assuming that only 60 per cent of the out
put is reached a profit of 25 per cent can still be attianed.

2 pan mixers with 10 H.P. motor
2 varnish cooking pots or kettles
Storage tanks, settling tanks for varnish,

etc.
Additional balls and pots
Laboratory equipment, maintenance

tools, and office furniture

Staff and labour

3 skilled workers at US$500 p.a.
4 semi-skilled workers at US$400 p.a.
3 unskilled workers at US$300 p.a.
I chemist/manager
I accountant book-keeper
I storeman
2 watchmen

3,000
1,000

2,000
2,000

500
15,500

Annual
salary

1,500
1,600

900
2,500
1,200

600
600

Machinery suppliers

The following is a list of machinery suppliers in
India and the Federal Republic of Germany:

India

I. Pioneer Engineering Co., 57 Appollo Street,
Bombay I.

2. Kusum Engineering Co., 25 Swallow Lane,
Calcutta.

3. A. P. V. Engineering Co., Pvt Ltd., 41 Chowrin
gee Road, Calcutta.

Federal Republic of Germany

I. Vogele, Joseph Ag., 68 Mannheim, Neckarauer
Str, 164-228 (Grinding mills)

2. Draiswerke GmbH Spezialmaschinenfabrik
Abt A2, 68 Mannheim-Wald.hof, Postfach 39
(Pigment grinding machines)

3. Wedag Westphalia Dinnendahl Groppel Ag.
463 Bochum, Postfach 2729 and 2730
(Ball mills and pot mills)

References

I. Paint Technology Manual, Part III, published
by Oil and Colour Chemists Association.

2. Feasibility study of a paints and varnish unit by
S.LE.T. Yousuf Guda, Hyderabad 16, India.

3. Plan requirements for manufacture of paint,
International Cooperation Administration (now
Agency for International Development),
Washington, D.C., U.S.A.

BOILED SWEETS

When a mixture of sugar and glucose is boiled to
the point where most of the water is evaporated, a solid
sweet is produced. The amount of water which is allowed
to remain in the mixture determines the hardness and
shelf life of the finished product. The high boiled sweet,
with low water content is a hard sweet with satisfactory
shelf life. There are three main types of high boiled
sweets, viz., drops, plastics and satins. Of these drops
are best suited to small-scale manufacture and the pro
posal described is for the manufacture of 10 cwts (1,120
lbs) per day.

Raw materials

The raw materials for high boiled drops are refined
sugar, glucose, colours and flavours.

(a) Sugar. Refined sugar is the only satisfactory
type of sugar for high boiled sweets. The plantation raw
sugar which is either imported or locally produced is
used as a sweetening agent and is not refined sugar. It
contains invert sugar and is therefore not suitable for
making "dry" sweets such as drops.

(b) Glucose. When sugar and water is boiled and
then allowed to cool, the sugar in the solution tends to
crystallize out. This crystallization is undesirable in a
sweet. The addition of glucose, an uncrystallizable sub
stance to sugar, retards the crystallization. This process
of retarding crystallization is commonly known as
"doctoring" or "cutting the grain", in the confectionery
trade, and glucose has become thc most widely used
doctor for all confectionery.
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The proportion of sugar to glucose varies consider
ably according to type and processes employed. It can
De' used ilia proportion'as high as 50 per cent by weight
of the total solids but this is not usual. The smaller the
proportion of glucose, the crispier the sweet and normal
f~rmulations have 20-30 per cent of glucose.

(c) Colours. Colour is nearly always added in the
form of dyes. These dyes are largely synthetic aniline
dyes, pre-mixed with water soluble powders for use in
the confectionery industry. Special grades for different
types of boiled goods are manufactured.

(d) Flavours. The two types of flavouring most
commonly used in the confectionery industry are essen
tial oils and essences. The majority of essences are made
by adding chemical substances to alcohol so as to simu
late the taste and odour of some particular fruit. Some
chemicals used may be those naturally present in the
fruit concerned and others may be synthetic. The syn
thetic flavours are often ethers and esters, which are
volatile liquids and hence not suitable for use in high
boiled drops. Suppliers can however make up ranges of
flavours for different types of confectionery including
boiled sweets.

The processes in high boiled drops production

(a) Boiling the sugar mixtnre

Water 30 parts and sugar 70 parts by weight are
placed in a boiling pan and the mixture is heated by
steam from a boiler and stirred continuously until it
boils and all sugaris dissolved.The glucose is then added
and the solution boiled as rapidly as possible until
enough water has been evaporated to obtain the requir
ed consistency. The proportion of solids to water at this
stage is important and a thermometer is used to ensure
that the mixture is boiled to the correct finishing tem
perature. This temperature for boiled sweets is between
310 and 320°F. Below 310°F too much water will be
left in the mixture and the product will not keep well
and above 320°F there is danger of sugar carbonizing.

(b) Cooling and flavouring

The boiled mixture is poured onto a cold plate in
order to cool it quickly. The cold plates are steel topped
and have cold water circulating in channels within the
bed of the plate to accelerate the cooling process. When
sufficiently cool for hand kneading, the flavours and, if
colours had not been earlier added, the colours are added.
The mass is then kneaded to ensure that flavours and
colours are well mixed.

., (c) Moulding the drops

'Once the hot mass has been cooled and properly
kneaded, it is transferred to a hot plate for drawing out
into strips and passing through rollers to be moulded
into solid drops. When transferred to the hot plate, to
regain its plasticity it is normal to press it flat to the
thickness required for the ribbon which feeds the roller,
and to cover it with a leather or canvas cloth.

The ribbon cut is usually of the width of the roller,
7",and the approximate thickness of the fiuished sweet,
15-18" long. The impression of the sweet is obtained
by means of concave impressions in the two match
ing rollers. A separate set of rollers is required for each
shape and design.

(d) Cooling the finished drops

The final process in the manufacture of high boiled
drops is to cool the finished sweets after they have been
shaped by the rollers. The sweets must be cooled rapidly
in order to form the hard skin which retains the shape
given them by the roller. For this purpose the drops are
put on cold plate directly they come out of the rollers,
and left there long enough for the surface heat and the
heat inside the sweet to be completely dispersed. A fan
is useful for blowing cool air over the finished goods to
assist quick cooling and to retain a sheen on the sweets.

(e) Wrapping the finished drops

The cooled drops can be dusted with powdered
sugar and packed in bottles, polythene bags or cans.
Wrapped sweets are however more hygienic and popular
in the developing countries where these are sold by the
piece. Automatic wrapping machinery is however ex
pensive (around $4,000) and the output does not justify
this expenditure. Most small-scale manufacturers will
therefore wrap the finished sweets by hand, using for
this production around 10 female workers.

(f) Air conditioning

The ideal conditions in the factory are considered
to be a room temperature of 65°F with a relative humid
ity of 60 per cent. These conditions are rarely met in
most African countries and it would be expensive to air
condition the entire non-boiler sections of the factory
to obtain the optimum conditions. The compromise
has been to air-condition the wrapping and packing
sections of the factory and to minimize the cubic area to
be used for these departments.
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1.800.00

900.00
600.00

2,460.00
250.00
540.00

3,250.00

Profitability

A. Manufactnring expense
Raw materials at - (20 cts per Ib of $
finished sweets (336,000 lbs) 69,000.00
Rental of building at $50 per month 600.00
Labour and staff 3,900.00
Depreciation on machinery at 10% 300.00
Electricity, fuel, and other supplies 1,000.00
Advertising and van 500.00

Total manufacturing cost 75,300.00

B. Receipts

336,000 lbs of wrapped sweets at
-/ 25 cts a lb ex-factory 84,000.00
Gross profit: $8,700 per annum or

260 per cent on fixed capital.

Suppliers of machinery
United Kingdom

l. William Brierley, Collier and Hartley, Ltd.
Borough Works, Bridgefield Street
Rochdale, Lancashire
(This firm manufactures a wide range of mach
inery including plants suitable for small-scale
production.)

2. Clifford Coupe, Ltd.
25/27 Hammersmith Broadway, London W.6
(Agents for confectionery machinery and also
suppliers of second-hand machinery).

3. R. Andrews and Co., Ltd.
721(723 Barking Road, Plaistow, London, E.l3
(Agents for confectionery machinery and 'sup
pliers of second-hand machinery)

Federal Repnblic of Germany

4. Fette, Wilhelm Prazisionswerkzeug-Fabrik
2057 Schwarzenleck, Postfach 16

5. Hansel, Otto GmbH
3 Hanover, Postfach 2409

6. Romer and Co., Bonbon-maschinen-fabrik
24 Lubeck, An der Hulshorst 3/15

Japan

7. Central Commerce Corporation
12-5 Uchikanda, 2-Chome, Chiyoda-ku, Tokyo

8. Meiji Machine Co., Ltd.
Kyo Building, 6 Kyobashi, 2-Chome, Chuo-ku,
Tokyo

600.00
3,900.00

2 unskilled workers (watchman arid
handyman)

Total

Hot plates and cold plates are of standard size 6'x3'.
The hot plate will be heated by steam. The machine
which forms the finished sweets consists of two parts,
the drop stand and the drop rollers. The rollers are
normally 7 inches wide, made of brass or gun-metal,
and carry the design and shape of the sweet.

Several small items of equipment are required such
as wooden spatulas, slab scrapers, sugar sieves, shears.
pan scrapers and a thermometer accurate to 350°F.

Much of this equipment is also available second
hand at about half the price of the new equipment. It will
however be assumed that the boiler and the air condition
er will in any event be purchased new. $

I Boiler. oil fired 700.00
2 Copper boiling pans, 56 lbs capacity 90.00
I Hot plate 6' x 3', steam heated 220.00
2 Cold plates 6' x 3' 440.00
I Drop stand, motor driven 180.00
I Drop stand, hand operated 50.00
5 Sets of drop rollers 360.00
I Air conditioner (2HP unit) 360.00
2 Thermometers to 350°F 35.00

Other items of equipment 25.00
Total. cost f.o.b. London 2,460.00

Fixed capital

Machinery at f.o.b. cost above
Freight and insurance

Installation

Total

Labonr and staff

I Sugar-boiler/supervisor
2 skilled workers at $1.00 per day
10 Women workers for wrapping at

at $0.60 per day

Machinery and'eqUipment

From the processes described above it will be ap
parent that the equipment required is simple, It will con
sist of a boiler, two copper boiling pans, two cold plates,
one hot plate, one power-operated drop roUer with 5 sets
of 7" roUers with different type impressions, an air
conditioner with a capacity to cool and dehumidify 2,000
cubic feet. Boilers may be coke or charcoal fired, or fired
by oil. The oil-fired boiler is preferred because of its
quicker boiling and better control. Also oil for the boiler
is freely available in most African countries. The boiling
pans which are jacketted are usually made of copper
and for the production envisaged have a capacity of 56
Ibs.
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MANUFACTURE OF SURGICAL COnaN

Surgical cotton as its name implies is used mainly
for medical purposes. It is also sometimes called absorb
ent cotton by its important characteristic of being able
to absorb liquids and solutions such as water, rectified
spirits, and disinfectants. The absorbent property is
made use of in the manufacturing of sanitary towels
and dressings, and these are often combined with surgical
cotton manufacture. Because of its use for medical
purposes such as a swab for cleaning wounds and in
surgery - it should be free from extraneous matter and
be completely aseptic.

The raw material required for its manufacture is
medium staple cotton. Cotton waste from textile mills
and linters from ginning factories can also be used.
Textile mills involved in manufacture of this product will
use largely the soft cotton waste, while ginneries will use
a mixture of staple cotton and linters. When a produc
tion unit is unconnected with a textile mill or ginnery
it would use a mixture of the three depending on avail
ability, quality and cost factors.

The scheme presented is for the manufacture of 800
Ibs of surgical cotton per 8 hours. The number of per
sons employed will be 40-50.

Process of manufacture

The raw cotton, waste, or linters or combination
of these is cleaned of extraneous matter by a series of
machines called opener, pickering and lapping machines,
washed thoroughly, then steamed, bleached and washed,
centrifuged to remove excess water, dried in a compart
ment drier, re-fed into packering and lapping machines,
carded, rolled with interleaved paper. and cut into rolls.
(i) The cotton usually comes in bales and the first
operation is to open the bales and subject the opened
blocks to unravelling, pulling action, thereby loosening
and separating the foreign matter.

(ii) This prelintinary cleaning is followed by further
refining through a pickering machine and a pickering
cum-lapping machine to complete the mechanical clean
ing operation.

(iii) The material so refined is placed in a water-flood
ing tank to absorb water thoroughly, The quantity of
water required being 15 litres (3 gallons) per 20 kilo
grams (44 lbs)

(iv) The soaked cotton in lap form is taken in large
stainless steel baskets or nets and lowered into the kier
which is merely a cast-iron cylinder with a lid, and inlet
arrangement for steam. Dilute caustic soda is added to
the water and steam under pressure introduced into the
kier for 3-4 hours. The action of steam and caustic lye
is to remove any oil matter and to sterilize the cotton.
After washing the cotton once again. it is treated with
bleaching agents to obtain the optimum whiteness,
neutralized of excess alkali by sulphuric acid and re
washed with water.

(v) The cotton has through this processing acquired
its maximum absorptive capacity and the washed cotton
is first sent through a hydro-extractor (sintilar to a spin
dryer in a laundry, or centrifuge) to remove as much of
the excess water as possible, and then to compartment
driers where the cotton is completely dried.

(vi) The moisture-free dry cotton is sent through a
pickering and lapping machine where it is reopened and
reformed into laps. The laps are fed into a carding
machine and through conveyors to rolling and cutting
machines. A sheet of paper is inserted under the laps
for rolling and the cotton rolls so formed cut into suitable
lengths by a band saw. The resultant rolls are then pack
ed in blue kraft paper.

I. Machinery and eqnipment
Quantity

I. Cleaning and opening machine with
IHP motor, capacity 1,000 lbs per
8 hours I

2. 40" wide pickering machine with 3HP
motor, capacity 530-880 Ibs per 8 hours 1

3. 40" wide pickering machine with 3HP
motor and lap-forming arrangement, capa-
city 530-880 Ibs per 8 hours 1

4. Wooden water tank I
5. Kiering unit 5' dia. and 3/8" thick

plate, capacity 300 lbs per 8 hours 3
6. Wooden washing tanks with sprays,

false bottom 2
7. Hydro-extractor 36" dia. x 16, with

motor I
8. Compartment driers with infra-red

heaters 2
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9. 40" wide pickering machine with lap
forming arrangement

10. 40" wide carding machine, roller and
cleaner card type - capacity 160 Ibs per
8 hours 6

I I. Web-conveyor I
12. 40" wide winding and cutting machine 1

13. Vertical boiler, 700 Ibs steaming capa
city per hour at 100 p.s.i.

14. Accessories, spare parts and auxiliary
machines
Total cost including installation
based on Indian machinery 46,00>

II. Raw materials, annual basis

It is usual to combine with surgical cotton the man
ufacture of sanitary towels as well. This may be a
limited market but even a small volume of production
would considerably enhance profitability.

Machinery supplies

The cost of machinery specified in the scheme is
that given by the publication of Development Com
missioner, Small Scale Industries of India, titled "India
can Assist you" and will apply only to Indian machinery.
Japan also supplies small-scale machinery for this pro
duction at equivalent cost. The following suppliers of
machinery may be consulted in regard to layout, erec
tion and starting up operations.

(a) Raw cotton 1,000 x 300 = 300,000
Ibs at US cents 10 per Ib

(b) Caustic soda and soap
(c) Bleaching agent
(d) Sulphuric acid
(e) Kraft paper
(f) Miscellaneous

Total

III. Staff and labour

$
30,000

1,600
800
75

800
325

33,600

I. India

a) Vasant Industrial Engineering Works
Vasant Vijay
470-471 Worli Road, Bombay 18

b) Gunnon, Dunkerly Co. Ltd.
Fort, Bombay-I

c) Associated Textile Engineers,43 Forbes Street,
Fort, Bombay

a) Hobema Maschinen Fabrik Hermann H. Raths
4 Dusseldorf, Postfach 4209

b) Stenmans, Gerhard Maschinen-Bau 5303
Bornheim
(Kr. Bonn), Konigstr. 27 (also machines for
making dressings and bandages)

c) Spoerl, J. Heinrich
Spezial Maschinen Fabrik
4 Dusseldorf-Heerdt
Heerdter - Landstr. 113

2. Japan

a) Chico Boeki Goshi Kaicha
226 Shimohozumi, Ibaraki City
Osaka-Prefecture

3. Germany

64,600

72,000

15,000

(a) Raw materials
(b) Staff and labour
(c) Miscellaneous
(d) Depreciation on machinery
(e) Rental of building (1,000 sq.yds.)
(f) Interest on loan for working capital,

$16,000 at 6%
Total

Total receipts by sales at $0.30 per IbVI.

Manager and technologist
18 skilled workers
5 unskilled workers, clerk
part-time accountant

IV. Miscellaneous expenditure

Electricity, fuel, water, packing
and forwarding; repairs and renewals 18,000

V. Cost of prodnction of 24,000 Ibs of surgical cotton
s

33,600
15,000
8,000
4,600
2,400
1,000

Percentage profit on installed machinery invest
ment 16.1 %.

Gross profit per annum 7,400
Dressings and bandages

d) Meissner, Josef
5 - Koln - Bayenthal
Bayenthalgurtel 16-20
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PRODUCTION & TRADE
OF:

• SMOOTH &
DEFORMED IRON BARS

• BLACK WIRE
• METALLIC SHEDS

• FENCING NET
• BED SPRING NET

• BEDS
• IRON NAILS

(RHINO BRAND)

• PROFILE IRON
• PROFILE TUBOLAR
• GALVANIZED WATER

PIPE & FITTINGS

• SEAMLESS
PIPES & FITTINGS

• GALVANIZED PLAN &
CORRUGATED SHEETS
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• BARBED WIRE
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ONE ETInOPIAN WORD GETS YOU

RIGHT TO THE CENTER OF EVERY

THING EXCITING IN ETIDOPIA.

THAT'S WHERE RAS HOTELS ARE.

WHERE THE ACTION IS;

THE SAME WORD GETS YOU PRIVACY. SECLUSION. A PLEASANT, COM
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AWAY FROM HOME
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WHAT'S BEST IN ETIDOPIA, WITHOUT SPENDING A FORTUNE.
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More Safety More Comfort
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New Market Service Station
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AXUM
SATISFIES YOU

COCA-COLA

AUTHORIZED

BOTTLERS OF

eoca eo/a

P. o. Box 1346.
ADDIS ABABA,
Tel. 46314-40612
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REFRESHES

YOU BEST

Coca-Cola
refreshes n

you best
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The Imperial Ethiopian Tobac
co Monopoly had been for many
years dependent on import to sat
isfy smokers of Virginia type
cigarettes and American blend
cigarettes.

~...
Actually the Ethiopian Tobacco

Monopoly does not only satisfy the
demand of the Ethiopian market
with brands made of the finest bl
end of tobaccos but it is also pres
ent in the world market in expor
ting its surplusses of Oriental and
Virginia tobacco.

--".

Most of the local consumption
was met from Oriental tobaccos
and oriental cigarettes. Taking
advantage of the introduction of
filter tipped cigarettes, the Mono
poly has developed new brands &
has got a special success with Vir
ginia type cigarettes. Modern ma
chines have been installed & bro
ught into operation. New areas are
allocated to expand and increase
production of own Virginia flue
cured tobacco.



27,000 miles of
cargo service
in 17 countries
on 3continents

EUROPE· AFRICA· MIDDLE EAST· ASIA

• ~uent, depend."l., Ioelng 'an Jot '''this
• Pallet oporatlon., on 80elng 707 Intereontlnen.."
• 5200 pound' capacity on each palletlaed fll.ht
• throu.....plan••orvlee
• lconom~ ...... .
• Effiel.nt Cargo troeIfte center

~
"'KFU.'_.

hlADRIO ATHENS aE'IRUT
KHARlOU CAIRO ,BE1KARACHI-4OE:LHI

ASNARA~ADE.N
ACCAA~lAGOS ~s.AIABA-4DJI8OUTI

[NnUE NAIROBI.............
Call your Ethiopian Alrllnel Cargo Rep,elentotlVe at ~7000

~~~IC4 0' you, 10llo,lte forwarde,

~A~IOP~
~~ AIRLINES

.qSIA '" BoeingFanJet Cargo andLuxuryPassengerService



______c.::-_=~=====__ _=_=-=II------------ -------

co1:1:o:rI..

COrJ:1Po.:rI..Y 11:d.
(Share COn:lpany)

P. O. Box 456

Addis Ababa,

(Ethiopia)

Cunningham Street
No. 110-118

COTTON MILLS
Makanissa Road

Addis Ababa
TELEPHONE 46114

Telegraphic Address

DIABACO

Addisababa

LAZARIDIS
COFFEE PROCESSORS

AND

EXPORTERS

TEXTILE MANUFACTURERS
of

YARN and BLANKETS

FLOUR MILLERS

Addis Ababa P. O. Box 1774



•U1 a crlamel....
ALEM

"Public Relations, what's that? Isn't it just a fancy name for advertising?"

"There aremanyotherelements topublic relations besides advertisingaclient'sproducts. Advertis
ing. which impliespaid-for space in mass media that isfilled with a message designed to sell a product,
is only one of the many tools ofpublic relations.

"Where advertising has left off, public relations takes over and, withits other tools, continues to
sell theproduct's name,goodreputation andoutstanding qualities to thepublic. Oneofthe major tools
ofpublic relations, for example, is thepromotion ofnewsworthy activities that willprovidefree publi
cityfor a company and its productsand at the same time create in thepublicmind a favourable image
of the company, its policies and its programmes.

"Advertisinghas oneprimarygoal. It is concerned with putting aproduct infront ofthepubliceye.
It does notgenerally try topromotea company'spoliciesandprogrammes. Whena company advertises
that it has a certain product to sell, thepromotion is concentrated on the product itselfandnot on the
company that makes it.

"Publicrelations, on theotherhand, hasmultiple goals. It is concerned withpublicityinall its facets.
It aims not only at thepromotion ofa product, but also atpublicizing the company behindtheproduct.
Developing a favourable imageof the companyso that both consumers and employees think wellof it
is one of the most importantsingle contributions ofpublic relations. Because of the many tools at its
disposal, suchaspress releases, company magazines, etc., publicrelations is able to bringthe company
directlytothepublic'sattentionandat thesametimeindirectly to remindthemofthecompany'sproduct."

"We already have a Public Relations Officer inourcompany. Why shouldwehirean outsidefirm ?"

"Thereare timeswhen a Public Relations Officercanhandleacompany'spromotion single-handed
ly. But more often than not, organizations seek additional help in theform ofoutside consultation for
two basicreasons: First,because an outsider canprovidenew ideas and offer a differentperspective to
theproblems at handby virtue of the simplefact that he is an outsider. Second, because thefacilities
offeredby a consultant public relations firm, with the combined technical knowledge, experience and
expertiseofits personnel, are naturallygreater than those available to an individual Public Relations
Officer. It is not alwayspossible for a Public Relations Officer working from inside a company to
evaluate a situation and to suggest to the Managing Director ofthe companythe solutions necessary to
overcome particular problems. Thepublic relations firm, which makes its livingby consultation, must
out ofnecessityprovide the company witha truepicture if it is to remain in business. In short, an out
sidepublic relations consultant firm brings new insights, offers an objective evaluation ofa givenpro
blem and provides professional solutions to the problem."

"Well, public relations is certainly an essential tool in large organizations. Buthowcan it help
smaller companies?"

"The principle ofpublic relations is the same whether a company is smallor large. A firm may be
small today, witha limitedconsumer market. But tenyearsfrom now, it may be a large establishment,
catering to a nation-wide market. Such expansion can beplanned withpropermarketing research that
seeks out new markets, and tests consumer reactions to products and promotion techniques. A pro-
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grammed publicity campaign should complement this research and take the products into areas found
to be ripe.

"Firm groundwork laid early in the areas of market research and publicity will provide a small
company with the information and experience necessary for future expansion. Furthermore, planning
and experimentation undertaken early in a company's development will reveal to both the company
and its public relations consultants the weaknesses and strengths ofthe company and its products. This
fundamental knowledge willprovide objective criteria upon which to build and define future plans, pro
grammes, and campaigns, and it willfurther aid the public relations consultants in making recommenda
tions for change and innovation."

"You've almost sold me on public relations, but what's so special about AIem?"
" Alem is a unique organization. While there are other advertising or public relations agencies in

Ethiopia, Alem is first to offer combined expertise in market research, public relations, advertising,
and labour-management relations. Some of the services offered by Alem's experts are: complete
advertising campaigns including both the design and placement ofads; modern market research involv
ing techniques up until now unemployed in Ethiopia; preparation ofpublicity-gaining activities that can
take advantage ofmass media's continual need for information about the expanding activities of local
industry. In other words, Alem can provide a full public relations consultant service.

Ifyou're interested in knowing more about Alem and how it works, why don't you ask us to work
up a promotion campaign for your firm? We will come over to talk to you about your company and to
explore the possibilities of carrying out a campaign together."

Just contact us at P. O. Box 290, Addis Ababa,
ETHIOPIA. Or call us at 17550.
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Imperial I nsurance Company

of Ethiopia Ltd S. C.

P. O. Box 208
Dire Dawa

Tel. 3274



THE FEDERAL REPUBLIC OF

NIGERIA
Welcomes increased trade with Ethiopia:

VISIT THE NIGERIAN DISPLAYS IN THE MAIN PAVILION AT

THE E.C.A. EXHIBITION, ADDIS ABABA

FOR UNRIVALLED EXPORT TRADE IN NIGERIA'S PRODUCTS OF:

AGRICULTURE

•

Cocoa, cocoa cake and meal
Coffee
Groundnuts
Groundnut oil and cake
Cotton lint
Cotton seeds
Palm oil
Palm kernel, cake, oil and meal
Soya beans
Ginger (peeled and split)
Benni-seed
Copra
Hides and skins
Tanned leather

Gum arabic
Kapok
Piassava

Crude petroleum oil
Coal
Tin (metal and ore)
Columbite
Lead and zinc
Tantalite

Cow bones
Castor seeds
Melon seeds
Rubber, crepe and sheets
Sheanuts
Butter beans
Cocoanuts and cocoanut fibre
Peppers and chillies
Niger gutta
Bees wax
Fresh pineapples
Kolanuts and certain items of local foodstuffs

FOREST INDUSTRY

Timber, panel of wood samples, logs and lumber
Plywood and veneers
Cane and rattan

MINING INDUSTRY

Zircon
Thorium
Wolfram
Monazite
Limestone
Kaolin and marble



MANUFACfURlNG INDUSTRY

Plywood and veneers
Footwear (leather and rubber soles)
Printed textiles (cotton)
Cotton shirts and underwear
Glass mosaic tiles
Marble and terrazo tiles
Wood furniture and furniture parts
Rugs and carpets
Tarpaulins and tents
Cushions, mattresses, pillows and
upholstery sheets
Rubber foam products
Metal windows
Asbestos pipes and sheets
Galvanized steel sheets

Aluminium utensils
Plastic goods
Wire netting
Phonograph records of local music
Perfumes and cosmetics
Automobile tyres and tubes
Canned pineapple and fruit jnices
Candies, sweets and confectionery
Corned beef
Suit cases and travel goods
Jute produce bags
Electric fans and steel cabinets
Matches

ARTS AND CRAFTS INDUSTRY

Ebony wood and ivory carvings
Thorn carvings
Awka carved stools and wooden furniture
Bronze castings
Silver imitation jewellery
Silver and brass castings
Horn birds carvings
Leather handbags and poufs
Bow and arrow
Engraved calabashes
Imitationjewellery(bangles necklaces and broaches)

Glass beads
Talking drums
Cow and horse tails
Miniature poufed animals
Ekulu and Abuja pottery
Raffia goods
Handwoven fabrics including Aso Oke, Akwete,
Okene, Adire, Ubiaja and Bida cloths
Daggers in leather sheaths
Carved ostrich eggs
Paintings and other Nigerian works of Art.

FOR ENQUIRIES REGARDING THE EXPORT OF ANY OF THE ABOVE PRODUCTS PLEASE CONTACT:

THE EMBASSY OF THE FEDERAL RE
PUBLIC OF NIGERIA,
P. O. BOX 1019,
ADDIS ABABA,
ETHIOPIA.

FOR GENERAL COMMERCIAL SERVICES:

OR

THE PERMANENT SECRETARY,
FEDERAL MINISTRY OF TRADE,
(TRADE FAIRS AND TOURIST SECTION),
BROAD STREET BUILDING,
LAGOS, NIGERIA.

The Central Bank of Nigeria,
Tinubu Square,
Lagos, Nigeria.

The Insurance Institute of Nigeria,
53 Marina,
Lagos, Nigeria.

Banking and Insurance

The Lagos Stock Exchange,
96/102 Broad Street,
M. & K. House,
Lagos, Nigeria.



Ports, Shipping aDd Rail Facilities

The Nigerian National
Shipping Line Ltd.,
21 Wharf Road,
Apapa, Nigeria.

The Nigerian Ports Authority,
26/28 Marina,
Lagos, Nigeria.

The Nigerian Railway Corporation,
Headquarters,
Ebute Metta, Nigeria.

ExtemaI Communications

The Nigerian External Telecommunications Ltd.
Necom House,
15 Marina,
Lagos, Nigeria.

The Tourist Company of Nigeria Limited,
c/o Federal Palace Hotel,
Ikoyi, Lagos, Nigeria.

The Nigeria Airways,
Airways House,
Lagos Airport,
Marina, Lagos, Nigeria.

Travel and Tourism

The Nigerian Tourist
Association,
47 Marina,
P. O. Box 2944.
Lagos, Nigeria.

Trade Organisations

The Lagos Chamber of Commerce and Industry, The Nigeria Timber Association,
131 Broad Street, 35/37 Martins Street,
P. O. Box 109, P.M.B. 2264,
Lagos, Nigeria. Lagos, Nigeria.

The Association of African Miners,
32 Lonsdale Street,
Jos, Nigeria.
The Nigerian Chamber of Mines,
P. O. Box 454,
Jos, Nigeria.
African Chamber of Commerce,
14 Offin Road,
Lagos, Nigeria.
The General Export Merchants Association,
P. O. Box 2156,
Lagos, Nigeria.
The Nigerian Export Merchants Association,
P. O. Box 2336,
Lagos, Nigeria.
The Nigerian Association of African Importers and
Exporters,
13, Mosalasi Street,
Lagos, Nigeria.
Port Harcourt Chamber of Commerce,
P. O. Box 71,
Port Harcourt, Nigeria.

Calabar Chamber of Commerce,
P. O. Box 8,
Calabar, Nigeria.
Onitsha Chamber of Commerce,
P. O. Box 181,
Onitsha, Nigeria.
Ibadan Chamber of Commerce,
Co-oeprative Bank Building,
P.M.B. 5168,
Ibadan, Nigeria.
Ondo Chamber of Commerce,
P. O. Box 3,
Ondo, Nigeria.
Warri Chamber of Commerce,
P. O. Box 274,
Warri, Nigeria.
Sapele Importers and Exporters Association
P. O. Box 197,
Sapele, Nigeria.
Benin Chamber of Commerce,
c/o Ministry of Trade and Industry,
Benin City, Nigeria.




