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1.0. SUMMARY

This terminal report of the UNIDO-Project DP/NIR/73/014
studies the activities of the project during its duration
from 1977 to 1984 until the closure of the project at the
end of July 1984, and gives recommendations for the fu-
ture development of the IDC's in Nigeria and for the fu-
ture development of small-scale industries in Nigeria in
general.

According to the report the activities of the project

were considerably affected by the fact that the necessary
technical workshops for various engineering fields at IDC
Oshogbo could not be completed and set up into operation,
because no Government funds were available for the planned
and necessary machinery and equipment for the workshops.
Also the recruitment of national counterpart staff for the
IDC s was continuously insufficient and inappropriate so
that many of the specialized UNIDO Experts did not have
suitable counterparts to work with and to train them.

However, despite of this abovementioned imperfection,
most of the project experts were able to assist the IDC s
and the Nigerian small-scale industrialists relatively
succesfully, and excellent achievements were reached.

According to the recommendations the first priority has

been proposed to the autonomous status of the IDC s, and
the neces¢1ty cf the workshops of IDC s has been strongly
empha51zed Also advise and proposals have been presented
concerning the organizational requirements for IDC's, staff
requirements and training, operational requirements, general
development of small-scale industries in Nigeria and the
possible further need of External Technical Assistance for
this development work.




2.0. INTRODUCTICN

The importance of the small-scale industry sector in
Nigeria has been fully recognized by the Federal Govern-
ment, and she has undertaken, within her National Deve-
lopment Programme, a comprehensive programme of assistance
for the improvement and modermization of existing small-
scale industrial establishments and the development of
small-scale industries in all States of the Federation.

The following two industrial institutes had to be estab-
lished: a) Industrial Development Centres ( IDC's ) for
rendering technical and management services to small
industrialists, and b) Small-Scale Industries Credit
Schemes { SSIC s ) for giving financial assistance ( term-
loans ) to existing and prospective small-scale entre
preneurs. The IDC and SSIC concepts provide a sound
model on which to build a national institutiounal structure.
The final plan is to establish one IDC and ome SSIC in
each State.

In May 1975 an agreement was signed between the Nigerian
Governuwent, UNDP and UNIDO ( as Executing Agency ) for
Preparatory Assistance for the establishment of the IDC
Oshogbo. This agreement covering a period of one year
provided for the appointment of a project manager and
training fellowships. The project manager took up his
duties in July 1976, to evaluate project activities,
follow the progress of construction of buildings,re-
commend equipment and machinery as well as expert re-
quirements, assist in selection of staff and organize the
work.

After this abovementioned preparatory assistance, another
agreement between the Nigerian Government, UNDP and UNIDO
( as Executing Agency ) was signed in November 1977. A
large scale UNIDO-Project was designed to set up the
Industrial Development Centre in Oshogbo. The duration

of the project was planned to be five years, the estimated
UNDP inputs US $§ 2,410,465.- and the Government inputs

N 5,808,007.- The project manager continued his duties

in the project to organize the work, and the first experts
arrived in May 1978.

The main assistance was *to set up the IDC Oshogbo, but
additional assistance was given to other rour smaller

IDC s in Benin-City, Akure, Abeokuta and Ilorin. The
objectives of all these five Centres were to render
comprehensive advisory services for the development of
small-scale industries in the Western Region of Nigeria.

The centres will have an adequate number of national extension
officers in various basic trades coverning the basic
engineering fields such as foundry and mechanical engi-
neering, metal working, woodworking, automobile-engineering,
textile weaving, leather goods manufacturing etc. The
assistance will cover all important stages in the establlsh—
ment of a small plant like selecction of product-line,
selection of machinery and equipment, installation and
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operation of the machinery in the workshop of the entre-—
preneur, etc.

The national programme for the development of small-scale
industries envisages the establishment of one Industrial
Development Centre in every State as a long-term objective

and the develorment of two industrial estates per State to

meet the requirements of developed factory plots and sheds

for the growing small industries sector. The credit needs of
small industrialists are being met by the Small-Scale Irdustries
Credit Schemes which have been started in all the States by

the Nigerian Government under a co-ordinated Federal-State
Programme for financing small-scale industries.




3.0. FINDINGS

%.1. Project Plan of Operation

3.1.1._The Concept of Industrial Development Centre
The original purpose of Industrid Development Centres
was to give technical and managerial assistance in the
development of small and medium-sized enterprises in
the country by offering the following services:

technical appraisal of loan applications
provision of industrial extension services
training of entrepreneurs and staff

applied research into industrial products
industrial and technological information service

The centres should also help the small scale entre-
preneurs to purchase and install their machinery and

to assist the government to grant and supervise small scale
industry loans.

Within this framework the Federal Republic of Nigeria
has established various industrial development centres
in the country. The types of services they are rendering
are as follows:

1) Selecticn of promising small-scale industries
for prospective entrepreneurs

2) Selection of proper manufacturing processes
along with machinery and equipment for the
product lines.

3) Installation and starting up operations of the
machinery and equipment

4) Quality control and improvement of the end product

5)' Repair and maintenance of the machinery and
equipment of small industrialists

6) Manufacturing of parts and components to re-start
machinery and equiprent rendered idle for non-
availability of spare parts

7) Training of small industry technicians and
artisans in the handling of improved machines
and their maintenance and repair

8) Improvement of product design and manufacture
of prototypes

9) Adaption of technology and process improvement
for small industries

10) Production Planning and Control

11) Book-keeping, accounting and cost analysis
12% Marketing counselling and salés.promotion: . 3
13) Financial counselling and credit’ arrangements

14) Appraisal of loan applications of small industrialists
for grant of loans under the Small Industries
Credit Schemes.
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15) Acting as a liaison between large and small
industries for the manufacture of parts and
components required by the former, an a sub-
contracting basis by the latter

16) Undertaking of in-plant studies for cost reduction
and improvement of productivity

The various methods adopted by the staff of the Industrial
Development Centres to render the services listed above may
be grouped as follows:

a) The individual approach in which direct contacts
are maintained between the extension worker and
the small industrial unit

b) The group approach through training courses and
seminars held either at the centre or other con-
venient places to cater groups of small indust-
rialists with similar problems

c) The mass approach through exhibitions, meetings
and use of other mass media, such as radio and
films.

1. The development and rational locating of small-scale
industries, existing and new, in order to create employment
opportunities, mobilise local resources, and stem the flow
of rural migration to the urban centres.

2. Also, to ensure that the small-scale industry sector
keeps pace with Government plans to industrialize Nigeria.

5. Improving the efficiency and productivity of existing
small-scale industrial establishments in the six States of
Bendel, Kwara, Lagos, Ogun, Cndo and Oyo by:

Providing a2 continuous training programme to upgrade
the knowledge and skills of entrepreneurs, as well as
by investigating and solving entrepreneurs problems.
Training will be provided in the fields of: a) Marketing,
b) Book-keeping and Financial Control, c¢) Machine
Installation, Maintenance and Repair, d) Product Design
and Improvement, e) Quality Control, f£) Production
Planning and Control, g) Tool and Die Manufacture and
Design, h) Plant Layouts, i) Purchasing, J) Store-
keeping, k) Worker Training and Education, 1) Technical
Expertise and Machine Operation etc.

4, Fostering the development of new small-scale industry,
according to requirements, and maintaining individual sectors
at their optimum size by assisting the six States concerned
in impleménting the small-scale Industries Credit Scheme.

4. Developing a cadre of fully trained Government officers for

IDC s and other Small~Scale Industry bodies, capable of

carrying out consultancy and extension activities, surveys

and market studies, loan appraisals and feasibility studies,
and continuous training programmes for entrepreneurs.




6. Acting as a catalyst in creating links between large an<d

medium industry on the one hand, and small-scale industry on
the other, with a view to the securing of contracts for the

supply of goods and services by small industry to large and

medium industry.

7. Providing a comprehensive service to the Small-Scale
Industry Industrial Estates which are to be set up.

8. Assist where required in the establishment of other new
IDC s in the six States concerned. Give Technical and
Management advice and assistance to Government on the planning,
organization and operation of Industrial Development Centres.

9. Develop a register of Small-Scale Industry in the six States.

3.1.3._Work Plan
According to the original Project Document the project work
plan was as follows:

1. Organize work of loan appraisal and follow-up of loan
assisted cases, on a planned and systematic basis.

2. Assist in the selection, installation, maintenance and
repair of machinery and equipment of small enterprises.

3. Organization and operatinn of Industrial Extension
Services, over the broad field of Small Industries,
covering method improvement, layouts, production and
quality control aspects, as well as record and costing
procedures.

4. Setting up ard carrying out Industrial, Marketing and
Economic Surveys, in the field of Small Scale Industries,
and provide industrial information service.

5. Setting up cf workshops, machines and equipment to cover
the activities of general engineering, tool room, heat
treatment, automobile repair and service, woodworking
and leatherworking.

6. Design and Manufacture of Jigs, tobls, fixtures, Dies
and other aids to production.

7. Establish courses and training programmes to cover the
whole range of management and technical aspects related
to Small Scale Industries.

8. Setting up of workshops, machinery and equipment to
cover the activities of foundries, weaving, plastics,
electrical and electronic. Plus others such as ceramic,
glass, pottery and food processing as required.

9. Continuous provision of fellowships abroad for suitable
candidates, from the staff of IDC and in certain cases
entrepreneurs.

10. Advise and assist Government as required on the technical
and management aspects related to planning, organization,
and operation of IDC s in Nigeria.
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3.2. ASSESMENT OF PROJECT ACTIVITIES

2.2.1._Extension Services

One of the first activities after the commencement of
the project was to carry out extension services in all
six States in the western region of Nigeria by rendering
technical and managerial assistance and advise to all
those small-scale industrialists who have applied this
assistance from IDC Oshogbo.

The experts have advised and assisted their counterparts
in preparing industrial profiles and feasibility studies
for new small-scale industry projects in various fields.
Also they have carried out loan appraisals and follow-up
of loan assisted entrepreneurs.

One very imporiant activity in this regard has been the
assistance in machine installation, maintenance and re-
pair. The Mechanical Engineering Expert has mainly de-
veloped this service and it has been very succesful.

Additionally assistance in method improvement, plant
layouts, precductivity, quality control, record and costing
procedures and accounting has %cen given to the small-scale
industrialists in all six States.

The main activity in the field of industrial training

has been to organize seminars and workshops for the
small-scale industrialists. During the whole duration of

the project altogether 384 seminars were held in all six
States in the following fields: Marketing, Loan Appraisals,
Textile Engineering, Costing, Metal Work, Wood Work, Foundry
Engineering, Establishment of Foundries, Industrial Safety,
Production Management, Investment Management, Foundry Techno-
logy, Hand Weaving, Mechanical Engineering, Machine Shop
Practice, Product Design, Design of School Furniture, Manu-
facture of Wooden Furniture, Industrial Safety in Wood-
working Industry.

Individual Entrepreneur Training has been a significant

form of training within the project. Numerous entrepre-

neurs have been given training in special technical skills

or in particular areas of work such as production control,
quality control, product design, process methodology, costing,
sales promotion etc.

In-Plant Training activities have been also part of the
project s work. Factory supervisors and operators have
been given direct training in their workshops in textile
industry, furniture industry, leather goods industry and
metal industry.

The counterpart staff of IDC s has been given opportunities
for fellowship training abroad. Altogether 96 man months
have been spent this form of coverseas training. Additional
short group training courses abroad have been offered by
UNIDO to IDC staff or to entrepreneurs.

Additionally, the Foundry Industry Expert and the Mechanical
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Engineering Expert have given a special lecture serie of

3U hours each for a 3-month international training course

of ARCELEM ( African Regional Centre for Engineering Design
and Manufacture ) in Ibadan, Oyo State, respecttively in
Foundry Technology and in Mechanlcal Engineering and Product
Design.

—-—--———v—-——— --.—-——————————-———.-——

Several plans to carry out tecnno-economic surveys, market
studies and other important industrial studies were made,
cut because of lack of funds, most of them remained undone.

Some market studies in the fields of bakery industry, con-
crete block industry, leather goods industry and textile
industry were carried out by the experts with their counter-
parts; but generally their importance concerning the nation-
wide requirements was not so significant.

The only industrial survey which had some more importance
was the Foundry lndustry Survey carried out by the Foundry
Industry Expert during the years 1978...79. This survey
studied the situation of foundry industry in the whole
Nigeria, it analrsed the production outputs, process methods,
raw material sources, quality level and existing prooblems of
the existing Nigerian foundries, and studied the development
possibilities, manpower requirements, needs for training and
technical education as well as the demand and supply of
castings in Nigeria. The report presented also valuable
recommendations for the future development of Foundry industry
in Nigeria, ( see annex No.6

Concerning research work, not muck activities were possible,
because the badly required workshops of IDC Oshogbo could

not be equipped. However, some research work in the field of
foundry engineering was carried out in close co-operation

with Ife University and with private industries. First of

all a foundry material study was planned to be carried out

by IDC Oshogbo with assistance of the Geologi:al Department

of Ife University, but due to lack of funds tne studies were

not possible to complete. A part of this research was a

special study concerning the use of local charcoal in meiting
cast iron in a cold blast cupola furnace. A small cupola

furnace was built up and various types of local charcoal

were used for melting iron. As a result it was found that

only charcoal made of hard wood coull be succesful for this ‘
purpose, (see annex No.7 ) 1

One very important activity within the project was the de-
velopment of industrial information service of IDC Oshogbo
and of other IDC's. The aim of this activity was to provide
technical information for the small-scale industrialist in
all possible engineering fields as well as other industrial
information concerning questions in management, finance,
business administration, economy, accounting, marketing etc.
A considerable assistance in this respect was received from
UNIDO Headquarters Industrial Information Service, which was
always ready vo provide various special information on the '
request of the IDCs.
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One of the main objective of the project was to build up
the Industrial Development Centre as an institute with
complete and operational workshops.

The Project IZxperts as specialists in their respective
technical field were responsible to advise and assist

in selection of the machines and equipment for the work-
shops, as well as to plan the equipment layouts and to
give engineering advise for the installation work of the
machines, and S0 assist in setting up the machines into
operation.

According to:the original plans the following workshops
were to be built up during the first phase of the project:
1) Automobile Engineering Workshop, 2) Mechanical Engineering
Workshop, 3) Wood Workshop, 4) Foundry, 5, Textile Workshop
and 6) Leather Workshop. According to the original project
agreement the buildings and the machines for the workshops
were to be financed by the Federal Governuent of Nigeria.
The purchase of all machines and equipment for these work-
shops was to be carried out with assistance of UNIDC so
that according to a special Trust Fund Agreement, which

was signed in 1981, the Puchase Department of UNIDO Head-
quarters should carry out the technical realization. Then
after the arrival of the machines in Oshogbo, the team of
UNIDO Experts with their national counterpart staff should
take care of the installation work of the machines and set
them into operation.

Concerning the other IDC s ia Benin-City, Akure, Abeokuta,
and Ilorin, they were supposed to get also workshops, but

in later stage. On the request of the Federal Government the
UNIDO Experts prepared complete technical plans with drawings
for these four IDC s and made recommendations for equipment
lists and machine layouts for each engineering workshop.

Because the original plan for the Workshops of IDC Oshogbo
did not include a proper Foundry workshop, the UNIDQ-Foundry
Industry Expert - shortly after his arrival in Oshogbo in
1978 - made a complete plan with detailed drawings and
equipment lists for the foundry workshop and the foundry
laboratory. A full priority was given to build up this
foundry shop as soon as possible by the Government. Un-~
fortunately, due to financial constrains the work was
postponed for several times, and has not yet started.

Because of the short fall of Government funds the UNIDO
team made a proposal that the Workshops of IDC Oshogbo
should be equipped by instalments. On the basis of this
proposal an agreement with the Gevernment was soon made
about to set up immediately a basic mechanical engineering
workshop at Oshogbo IDC to be equipped with essential
machine tools and equipment by local purchase, All possible
assistance in this partial equipping of the workshops were
given by all the three experts in post. Workshop layout and
plan for installation of the 250 kW generator plant were
prepared, and quatations for the machinery were obtained.
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The first stage plan of action and detailed costs estimates
for the above basic workshop equipment procurement were pre-
pared by the UNIDO-Mechanical Engineering Expert and the
UNIDO-Foundry Industry Expert/Project Manager. A workshop
committee of three senior officers of IDC Oshogbo was
appointed to co-ordinate and co-operate with the UNIDO-team
on this work of equipment procurement and installation of
machinery. :

The allocated funds for this partial equipping of IDC Oshogbo
workshops ( N 160,000.- ) were made available in August 1983,
but the release of the money was delayed.

One of the planned basic duties of an Industrial Development
Centre has been the improvement of product design and manu-
facture of prototypes. In this regard some succesful activities
were carried out.

Four woodturning lathes as prototypes for small-scale industria-
lists were designed and manufactured at IDC Oshogbo by the
UNIDO-Mechanical Engineering Expert and the UNIDO-Wood Working
Expert together with their counterparts, in the temporary mini-
workshop of IDC by using basic hand tools as well as assistance
of Nigeria Machine Tools Limited, Oshogbo and Oshogbo Steel
Rolling Company and two private small-scale industrialists in
Lagos and Benin-City. Two of the lathes are 150 mm -~ steel
fabricated woodturning lathes and the other two 175 mm wooden
bed woodturring lathes. '

Also considerable assistance in engineering-design was given
to ARCEDEM ( African Regional Centre for Engineering Design
and Manufacture ) particularly in the design of centrifugal
pumps and blowers as well as of some agricultural machinery.

Further contribution to the engineering design activity was
given by the UNIDO-Foundry Industry Expert/Project Manager
who participated in a special conference of ARCEDEM in Cairo,
Egypt "Workshop on the Promotion of National Ceantres for
Engineering Design and Manufacture in African Countries” held
on the 30 th October...4 th November 1983. A paper "Discourse
on the Necessity of Establishment of National Centres for
Industrial Development and Engineering Design in African
Countries. Guidelines and Recommendations for Planning and

Implementation” was presented by him during the workshop,
( see amnex No.5 ).

The basic idea that various small-scale industrialists
should get their spare parts for their machines manufactured
locally oy other specialized small mechanical engineering
workshops in Nigeria was gradually developed. In several
cases entreprepeurs were directed to contact a small-scale
metal workshop, often located in another town or in other
State, to manufacture an important spare part for a broken
machine. The idea was further developed and assisted by the
UNIDO-Mechanical Engineering Expert.
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Additionally one small-scale industry metal workshop in
Oshogbo -as selected as a project object to be up-graded

and developed for manufacturing spare parts for other small-
scale industrialists. The UNIDO-Mechanical Engineering Expert
t.gether with his counterparts did indentify the capacity and
the technical skill of this metal factory and found it appro-
priate for further developments. Ideas for prototypes were
discussed and preparatory work was properly started.

According to the recommendations of the Foundry Industry
Survey by the UNIDO-Foundry Industry Expert, a professional
organization for the Nigerian foundry industrialists was re-
quired to be established.

After some preparatory work by the Expert and personal contacts
with the foundry industrialists, a first meeting to establish
this organization was called in March 1980. In that meeting
the Foundrymen Association of Nigeria ( F.A.N. ) was founded.

The Foundry Industry Expert was frequently participating in

the Association s meetings, and he gave all possible support

and assistance to organize the new association and to strengthen
its activities. The F.A.N. was officially registered in Nigeria
in 1981, and in early 1984 it joined the "International Committee
of Foundry Technical Associations",CIATF.

After a sudden death of the President and Chairman of the
Association in February 1983, the UNIDO-Foundry Industry
Expert was appointed as a Chairman, and he carried on this
duty until the end of the UNIDO-Project, i.e. July 1984.

3.2.8. Assistance and Advise to the Federal Government

As originally planned one of the project activities was to
advise and assist the Government cn reqi :st on the technical
and management asgpects related to planning, organization and
operation of IDC s in Nigeria.

Based on close co-operation and good relationship with the
Federal Ministry of Commerce and Industry, the UNIDO team was
able to give succesful proposals and useful recommendations
to the Government, and contributed valuable information and
advise concerning the development and operation of all IDC's
in Nigeria.

One of the main duties of the international experts of the
project was to train their national counterparts at IDC s.

However, in various engineering fields, which the IDC's were
responsible for when developing and assisting the small-scale
industries, no suitable technical staff was available. This
means that many UNIDO Experts at the project could not carry
out properly their duty to train their own counterparts in




-12 -

their own specialized engineering field. The situation
slightly improved towards the end of the project, but still
it was not satisfactory.

Despite of the above fact the experts did their best, and

they were able to train quite succesfully many counterparts.
The best was the situation in the field of textile engineering,
because there were 15 textile engineer counterparts out of S4,
the total amount of senior officer counterparts at all the
five IDC s.

\
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5.3. MAJOR PROBLEMS AND DIFFICULTIES

1. The hold-ups in the release of the Government Trust
Fund Money for the purchase of the machinery and equiprent
for the IDC Oshogbo workshops caused contiuuous delays to
the execution of the project.

2. Later on the Government allocated funds for the partial
equipping of IDC Oshogbo workshops ( N 160,000.- ) ard made
the money available in August 1983, but unfortunatelt the
funds were not release before the final closure of the
project at the end of July 1984.

In principle, this shortfall of funds was one of the main
reasons, why United Nations Development Programme decided
to withdraw all its assistance to IDC Oshogbo and to the
other four IDC's, and to close the UNIDO Project in Oshogho.

3. The recruitment of national counterpart staff for the

IDC s was never based on the requirements which the proper

operation of IDC s demands. Lack of counterparts in various
special engineering fields did not give much chance to the

UNIDO Experts to transfer their knowledge and expertise to

the national staff.

4, The construction work of Oshogbo IDC workshops was
started in 1974, but at the time of the closure of the
project, i.e. in July 1984, the workshops were not yet

ready for occupation, with the exception of one workshop

( automobile workshop and garage ) allocated for the temporary
basic engineering workshop to be equipped immediately by

local purchase.

5. Because of short fall of UNDP funds the project had to
be continued on a reduced scale during the last two years
before the termination of the project.

6. Due to shortage of Government funds the Federal Govern-
ment was not able to finance the operations of the IDC's
properly, and the activities had to be reduced considerably.




3.4, PROJECT ACHIEVEMENTS

Due to the fact that so many problems and difficulties
had reduced the activities of the project during its
whole duration, the final project achievements are
less succesful than originally anticipated.

Very important assistance and work was carried out

in various industrial and engineering fields in the
development of small-scale industries in Nigeria, and
hundreds of entrepreneurs were rescued from difficult
situations or even from bankruptecy. TlLis assistance
has been part of the extension service duty for small-
scale industrielists, which all IDC s should carry out,
but often the valuable assistance was given directly by
the UNIDO Expert because no suitable counterparts were
available. Accordingly, the IDC staff was not enough
able to get involved in the work concerned.

However, taking into consideration the extreme difficult
situations of the project implementation in general, the
contribution of the whole project to the industrialization
process of Nigeria - with its 12 UNIDO Experts - was still
very valuable and important, and the realization of the
project was not waisting of time and money.

- wmp S ey = D e SER am SED S o=

One of the most succesful achievements of the project

was the assistance in organizing and arranging of

seminars and workshops for small-scale industrialists.
Altogether 34 seminars in various fields were held

during the whole duration of the project, ( see annex No. &%

Also individual entrepreneur training was a significant
form of training within the project, and In-Plant trai-
ning activities were also a succesful part of the
project work.

The counterpart staff of IDC s was given opportunities
for fellowship training abroad, and altogether 96 man-
months were spent in this form of overseas training.
Also short group training courses abroad were offered
by UNIDO to small-scale entrepreneurs and to IDC staff.

Additionally, two special lecture series of 30 hours
each for a 3-months international training course of
ARCEDEM were given by the UNIDO Experts.

3-4.3. Extension Services

The second most succesful achievement of the project
was the assistance in industrial extension services
rendered to the small-scale industrialists in the
8ix States of the western region of Nigeria.
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Hundreds of factories were able to solve their problems
after receiving the assistance and support from IDCs.
Mostly the assistapce was given in the following engineering
fields or areas of work: 1) Maintenance and repair of
machinery and equipment, 2) Manufacture of spare parts,

3) Consultancy in feasibility studies and factory planning,
4) Advise in accournting and book-keeping, 5) Assistance in
management and business administration, 6) Advise in
product design and quality control, 7) Advise in costing
and finance, 8) assistance in market studies and sales
promotion as well as in m&ny other detailed technical

or managerial questions.

3.4.4. Design and Manufacture of Prototypes

Four woodturning lathes as prototypes for small-scale
industrialists were designed and manufactured at IDC
Oshogbo. Two of the lathes are 150 mm - steel fabricated
woodturning lathes and the other two 175 mm wooden bed
woodturning lathes.

Also considerable assistance in engineering design was
given to ARCEDEM, particularly in the design of centri-
fugal pumps and blowers as well as of some agricultural
machinery.

Although the main workshops of IDC Oshogbo were not
able to be equipped, three temporary mini-workshops
were set up.

First of all through the efforts of the UNIDO Textile
Engineering Expert, a temporary shed for hand looms
was set up and put into operation. The hand looms were
purchased by IDC Oshogbo locally as second-hand. They
were reconditioned and installed in the wooden shed
which was built up for the purpose. The textile shop
was later on succesfully used for seminars.

The other two temporary mini-workshops were basic

metalworking shop and woodworking shop. The necessary
hand tools for both of these shops were purchased by
IDC Oshogbo from local suppliers. The above mentioned
lathe prototypes were partly made in these workshops.

Through the efforts of the UNIDO Foundry Industry
Expert a national association for foundry industrialists
was established. The Foundrymen Association of Nigeria

( F.A.N. ) was founded in March 1980. The Foundry Expert
gave all possible support and assistance to organize and
build up the new association and to strengthen its acti-
vities. In early 1984 the association joined the "Inter-
nat%onal Committee of Foundry Technical Associations”,
CIATF.
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3.%.7. _Co-gperative Associations for Weavers_

The UNIDO Textile Engineering Expert together with his
counterparts was able to establish co-operative activities
within the textile industrialists particularly within the
weavers. Thraugh the establishment of co-operative asso-
ciations, the entrepreneurs were able tc purchese raw
materials easier and more economically.




4.0. RECOMMENDATIONS

Recommendations for the future development of IDCs in
Nigeria and for the future development of small-scale
industries in Nigeria, presented in this report, are

based on the wide practical experience of the UNIDO Experts
in the Nigerian industry anda at IDC s, on the Government
policy for small-scale industry development in Nigeria as
well as on the mistakes and errors made in the past.

The following recommendations are presented:

4.1. Autonomous Status for IDCS

The Industrial Development Centres should be operated as an
autonomous corpomtion or equivalent, and have an Executive
Board appointed by the respective Ministry or Government
Department. The Board should have a mandate to govern and
direct the centre according to its constitution through
the appointed staff of the centre.

4.2. Organizational Requirements for IDC s

As already several times proposed the three oldest IDC's
in Nigeria, i.e. IDC-Owerri, IDC-Zaria and IDC-Oshogbo, .
should be operated as Zonal Centres, and all other IDC S
should operate on State basis and subordlnated to the
Zonal Centres.

Each centre should be administered by a Director appointed
by the Executive Board, and he should be in over-all charge
of the centre and be respon51ble for the direction and
control of the centre s activities and operations. A Deputy
Director should be appointed to represent the Director
whenever he is hindered to carry the daily administrative
duties at the centre.

4.3, Staff Requirements and Training.

The senior staff of each IDC should be selected according
to the requirements of the surrounding industries in the
region. It might be advisable to divide the centre into
few divisions or sections, such as 1) Technical Services
Section, 2) Management Services Section, 3) Industrial
Information Services Section, 4) Product Design , Research

and Development Section, 5) Administrative Section, 6) Training
Section.

Each of the Section should be headed by a suitable trained
person, preferably with academic degree, and with necessary
practical experience in the respective field.

The training section should take care of all further or
basic training of the staff, and possibilities to participate
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in special courses or seminars abroad or in the country
should be taken continuously into consideration.

4.4, Necessity of Workshops for IDC’s

Because Nigeria does not have yet a sufficient infra-

structure of small-scale technical industrial capability,

at least the zonal IDC s should possess the tasic technical
workshops, namely: pattern making shop, ferrous and non-
ferrous metal foundry, metalworking and woodworking shops.
Additionally, there could be workshops equipped for specialized
trades selected in accordance with the list of priority
industries, such as leather goods manufacture, textile

processes, plastics, ceramics, printing, electronics and
food processing.

The IDC workshops should be used for the following purposes:

1) Demonstrations to entrepreneurs and their employees on:
- machine operation and utilization
- manufacturing processes
-material and quality control
- workshop organization

- 2) Machine repair and the manufacture of spare parts
for small-scale industry

3) Services to industry including heat treatment of
metals and material testing

4) New product design and development and manufacture
of prototypes

5) Product improvement and testing

6) Presentation of seminars and organization of
in-plant training.

4,5. Operational Requirements for IDC’s

For a succesful operation of a centre, a complete plan of
action must be prepared and then according to this plan the
running costs of the centre should be caiculated. This will
include materials for workshops operations, electricity,
water, transport costs, administration and other overheads.
The yearly budget of the centre will be then prepared on
the basis of the real actual needs.

4.6. General Development of Small-Scaie Industries

To give better and more efficient assistance and support
to Nigerian small-scale industrialists the Federal Govern-

ment should study the possibilities tc strengthen the
following activities:

1) To reactivate the Small-Scale Industry Credit Scheme s
function and to improve the availability of loans
for viable small-scale industry projects.
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2) The small-scale industriaiists should be able to
enjoy special relieves or easements corcerning the
Government tax and custom duties, particularly
during the first 3...5 years of operation after
starting the production.

3) The basic industrial infrastructure in the country
needs improvement. Particularly, the roads, railway,
electricity supply, water and telephones should be
made available in both rural and urban areas.

4) By building up Industrial Development Centres and
up-grading their activities and capacity, the small-
scale industrialists could get more useful support
from the Government.

5) Efforts for improving the situation of technical
education and industrial training in the country
should be encouraged by all means.

4.7. Further Need for External Technical Asgistance

If the Federal Government of Nigeria is willing to con-
tinue its assistance to small-scale industry and if the
Industrial Development Centres are to be built up and

set up into operation succesfully, it is recommended that
the Federal Government should still apply external technical
assistance for this development work.

To implement new methods and suitable technology in the
development of small-scale industries and to transfer the
necessary knowledge and skill to the small-scale entre-
preneurs, is a big challenge to Nigeria, but if the work
is carried out properly and with expertise, the success
will be definitely there.
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5.0. CONCLUDING REMARKS

According to the Lagos Plan of Action and the Final Act

of Lagos, adopted in April 1980 by the Lagos Economic Sum-
mit, the African countries intend, during the present
decade, to lay the foundation for ind u s t rial
integration at the subregional and regional levels and

to achieve a minimum of 1.4 % of world industrial pro-
duction .by 1990. According to this plan the following
recommendations have been presented:

i) Each African country should establish industrial
development centres or strengthen those already in
existence. These national centres can serve to imple-
ment the integrated industrial development programme
and prepare sectoral development programmes. They
should provide for project identification, preparation
and evaluation, as well as for the preparation of
feasibility studies for priority projects, and follow
up the implementation of those projects, a particular
feature being the provision of consultancy services
and management advice.

ii) The services offered by these industrial development
centres would relate not only to assistance in the
development of small and medium-sized enterprises, but
also to the problems of industrial decentralization
and the introduction of industrial units into rural
areas, in particular through the adoption of policy
measures which encourage and facilitate domestic
industrial initiatives; for example, on appropriate
and efficient administrative, fiscal, financial and
marketing framework.

With reference to the above, it seems obvious that the
Nigerian Government is willing to follow up the proposed
guidelines of the Lagos Plan of Action, and that the
development of industrial Development centres in Nigeria
will have full support from the Government.

Accordingly, if enough funds will be available, it is
highly recommended that the completion of the IDC Oshogbo
should have the first priority, and that all efforts
should be made to build up the IDC Oshogbo as an important
National Institute.
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LIST OF UNTDO EXPERTS AT THE PROJECT

rost Description

Name of Expert and

Nationality

APPENDIX No.

/‘

Project Manager/
Foundry Expert

Mechanical Engi-
neering Expert

Woodwork Expert
Training Expert

Management & Mar-
keting Expert

Tool and Die

Expert
Woodwork Expert

Industrial Engi-
neering Expert

Woodwork Expert
Automobile Expert
Project Manager
Textile Expert
Leather Expert

M.J. Hakka (Finland)

J.W. Weston (U.X.)

C. Swaelas (Sweden)

G.M. Casas (Peru)

A.J. Ahonen (Finland)

W.G. Dowell (U.S.A.)

C. Holmes (U.X.)
G.L. Page (U.K.)

R.H. Glossop (U.K.)
E.L. Bauer (W.Germany)
W.M. Thompson (U.X.)
G.V. Grunwald (Austria)

R. Mezeray (France)

Duration

Jun?78 - Juls84
May?79 - Julss
Oct83 -~ Oct84
Apr’/8 - Apr?79
May?78 - May?79
May’/78 - May?79
Aug?79 - Jul80
Jan7?9 - Sep81
Sep81 - Aug82
Oct81 - Aug82
Aug?76 < Dec82
Jan81 - Jun82
Jan80 - May82
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LIST OF NATIONAL COUNTERPART STAFF (CGOVERNMENT PERSCNNEL)

1. IDC OSHOGBO - OYO STATE

Post Description Name of Incumbent
Chief Industrial Officer 0.A. Kayode
(Director)

Senior Technical Officer T.0. Olujoka
(Auto)

Technical Officer(Textile) T.A. Olowookere
Higher Tech. Officer(Textile) 0.A. Oshinowo
Technical Officer (Textile) W.I. Esan

Higher Tech.Officer (Leather) A. Matti

Higher Tech.Officer (Wood) T.0. Apelehin
Industrial Officer(GradeII) B.T. Gbenebichie
Industrial Officer (GradeI) A.A. Atinsola-Moronto
Tech. Officer (Textile) M.A. Adedeji
Tech. Officer (Textile) R.A. Ogunsan
Industrial Officer II (Eng) E.J. Gbikpi
Higher Tech. Officer (Eng) P. Akingbemisilu

Industrial Officer (Eng) K. Obadina
Youth Corp. (Management) A.C. Akintewe (Mrs)
Youth Corp. (Marketing) 0.M. Omomoyesan

2. IDC ABEQKUTA -~ OGUN STATE

Proncipal Industrial C.A. Akinseye

Officer ( Director ) o
Senior Technical Officer G.F. Adesodun
( Textile )

AR
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Senior Technical Officer (Ele~trical)

Senior Technical Officer (Automobile)

Higher Technical Officer (Wood)
Higher Technical OfficerICWOod)
Technical Officer (Textile)
Technical Officer (Metal)
Technical Officer (Leather)
Assistant Tech. Cfficer (Textile)

3. IDC AKURE - ONDO STATE

Industrial Officer GD I ( Director )
Industrial Officer GD I ( Commerce )
Industrial Officer GD II (Economics)
Higher Technical Officer (Textile)
Higher Technical Officer (Wood)
Technical Officer ( Wood )
Technical Officer (Textile)
Technical Officer (Textile)

4. IDC BENIN-CITY - BENDEL STATE

Senior Technical Officer (Director)

Senior Technical Officer (Automobile)

Industrial Officer GD I (Management)
Higher Technical Officer (Textile)
Higher Technical Officer (Wood)

Higher Technical Officer (Leather)

R.A.
J.0.
0.0.
S.A.
K.A.
L.A.
n.T.
A.N.

A.0.
F.R.
A.0.
I.A.
E.A.
P.A.

Bello
Ofume
Sonubi
Ogunsanwo
Mayungbe
Odunowo
Adesigbin
Olowofela

Adetayo
Adeniyi
Adeseye
Adamolekun
Olaniyan

Omowaiye

A; Mohammed

A.0.

I.0.
C.E.
T.A.
0.A.
J.0.

L.J.

Agbelusi

Okitikpi
Omusi
Abijo
Otenuga
Idemudia

Erbunse
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Higher Technical Officer (Ceramics)
Higher Technical Officer (Textile)
Industrial Officer GD ITI (Management)
Technical Cfficer (Food)

Assistant Technical Officer (Textile)

5. IDC ITORIN - KWARA STATE

Asst.Chief Industrial Officer (Director)
Higher Technical Officer (Metal)

Higher Technical Officer (Textile)
Industrial Officer GD II (Food)
Technical Officer (Wood)

Youth Corp. (Engineering)

Youth Corp. (Management)

Youth Corp. (Marketing)

A.T.
M.A.
0.0.
A.Y.
D.T.

MOD'
P.O.

Egbetola
Kazeem
Jaiyeoba
Ayodele
Adetula

Ashonibare

Onare

G. Adejumo

B.O.
A.A.

Onyekelu-Eze

Oriola

S. Deminwa

G.A.
A.O.

Magbagbeola
Otokiti



UNTDO FELLOWSHIPS

Fellowship Post

Name of Fellow and
Country of Study

Duration

Small Industry Development

Course

Small Industry Technical

Course (Leatherwork)

Foundry Technology
Industrial Management

Industrial Management

Textile Extension Work

Textile Extension Work

Machineshop Practice
Maintenance Course

Timber Studies

Lace Manufacture
Project Management
Woodwork

Industrial Management
Industrial Management
Woodworking Machines

(UNIDO HQS funds)

Industrial Management

P.0. Onare (Eire)

G.A.U. Imo (U.X.)

olland)

£ G~y

(Holland)

S.0. Awatefe

(India)

0. Otenuga

(India)

T.A. Omosebi

(Italy)

S.E. Odezime

(India)

J.0. Odemudia (U.X) 6 + 3 months

T.A. Olowookere

(U.x.)

0.A. Xayode

U.K.

Eire )

0.A. Oshonowo

(Holland)

J.0. Ofume
(Holland)

I.0. Okitikpi

(Italy)

C.E. Omusi
(Holland)

.0. Onare
U.K. & Italy)
.A. Fapohunda

.I. Ogunbode

(
?.T. Fagbile

3 months

3 months

4 months

S5 months

S5 months

14 months

14 Months

3 months

3 months

4 months

7 months

4 months

5 months

5 months

1 month

S5 months
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LIST OF SEMINARS AND WORKSHOPS

Training Activity Duration Date Number of
: Participants

Appreciation Seminar on 8 hours Jun?78 8

Marketing for IDC Staff

Appreciation Seminar on 10 hours Jun?8 9

Training for IDC Staff

Loan Appraisal Procedure - 9 hours Aug?8 12

Small Scale Industry Credit

Scheme

Seminar for Small Scale Textile 3 days Aug?8 35

Industrialists - Ogun State

Costing Seminar for IDC 8 hours Sep?78 9

Staff, Oshogbo

Metal Work Seminar, Preview 4 hours Nov78 12

for IDC Staff, Oshogbo

Loan Appraisal Form Review for 4 hours Feb?79 18

IDC Staff, Oshogbo _

Metal Work Seminar for Entre- 2 days Nov?78 24

preneurs at Abeockuta,Ogun St.

Woodwork Seminar for Entre- 2 days Feb?79 33

preneurs at Abeokuta,Ogun St.

Lesson on Investment Management 2 aours Apr79 10

for IDC Staff, Oshogbo

Seminar on Operation of Wood- 3 days Mar80 20

working Establishments for
IDC Staff, Cshogbo

Seminar on Operation of Wood- 3 days Mar80 24
working Establishments for
Owners/Managers at Abeokuta

Establishment of Foundries Se-~ 2 days Apr80 14
minar for IDC Staff,Oshogbo

Foundry Seminar at Ilorin 2 days ‘Apr80 28
Kwara State

Paper presented to Foundrymen 2 hours May80 20
Association of Nigeria

Foundry Seminar at Abeokuta 2 days Jul80 24
Foundry Seminar at Ibadan 2 days Jul80 29
Functions of Management, 1 day Nov80 27
Abeokuta ’

Production Management 1 day Mar8g 18

(at INDEXTRAC III)
Work Study(at INDEXTRAC III) 2 days Mar8 18
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Project Evaluation
(at INDEXTRAC III)

In-Plant-Project Training
(Textile Plant)

" Woodwork Seminar with Plant Vi-
sits at Ile-Ife,0Oyo State

Foundry Seminar at Benin-City
Bendel State

Foundry Seminar at Benin-City
Bendel State

Foundry Technology Seminar at

Kwara State College of Technology

Textile Seminar for Jand Weavers
Lectures in Foundry Technology

’

at ARCEDEMs interrnational Course
for Engineering Design, Ibadan

Lectures in Mechanical Enginee-
ring and Product Design at
AECEDEM s internmational Course
for Engineering Design,Ibadan

Woodworking Seminar for Small-
Scale Industrialists

Woodworking Seminar for Small-
Scale Industrialists

Idustrial Safety in Woodworking
Industry

Production Technology in
Furniture Industry

Design of School Furmiture
(Joined UNIDO/UNESCO Seminar)

N

days

days
days

months

months

days
days
days
days

days

Mar81
Apr81
Mar82
Apr82
Sep82
Nov8&82
Jun83

Aug-Cct83

Aug-0ct83

Nov 83
Jan84
Mar84
May84

Jul84

10
20

20

12
15
10
20

20
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UNITED MATIONS
INDUSTRIAL DEV:LOPM:NT ORGANIZATION Original: ENGLISH

DISCOURSE
ON THE NZCESSITY OF ESTABLISHMENT OF NATIONAL CENTRES POR
INDUSTRIAL DEVELOPMENT AND ENGINEERING DESIGN IN AFRICAN: COUNTRIES,
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BY
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Centres in African Countries to be held in Cairo, Egypt
on the 30 th October.....4 th November 1983




This Discourse has been prepared by

Mikko J. Hakka, Lic. So. Eng., M.Sec. Eng.

UNIDO Project Manager and Specialist in -
FYoundry Engineering and Matallurgy at the
UNIDO-Project DP/NIR/73/01L within Pederal

Ministry of Industries, Industrial Develop~

ment Centre ac Oshogbo, Oyo State, Bgeria.
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THE NECmSSITY OF ZSTABLISHMENT OF NATIONAL C:=NTRES FOR INDUSTRIAL

DEVELOPM=NT AND ENGINEEZERING DISIGN IN AFRICAN COUNTRIES, GUIDE-

LINES AND R:ECONNSNDATIONS FOR PLANNING AND IMPLEMENTATION

1. INTRODUCTICR

According to the Lagos Flan of Action and the Pinal Act of Lagos,
adopted in April 1980 by the Lagos Economic Cummit, the African
countries intend, during the present decade, to lay the foundation
for industrial integration at the subregional and reyional levels
and to achieve a minimum of 1.5 of world industrial production by
1990. At the same time, they intend to do all within their power
to attain self-sufficiency in the food, duilding materials,
clothing and energy sectors. Co

The implementation of thie plan is a demanding but ‘challenging job S
for African Govermments. It is also very important, becsuse at

present the standard of living in Africa is the lowest in the world.

The earlier the economic growth and the overall development can take

place the better chances there will be for successful results.

According to the joint report of UNIDO, ECA and OAU on the proposed
industrial development decade for Africa, the key to tha success of
the Decade will depend, in the final analysis, on developments at

the country level, since the main responsibility for the implementation
of the programme lies with the countries themselves, individually and
collectively. Also the said report contimues that "In full awareness
of the complexity of this task and the difficulty of the burdlee to
be overcome, Africa mst meet the challenge with determination and
exploit to the full its tremendous natural and bhuman rescurces. To
take any other course of actiom would result in further weakening

and impoverishing Africa for future generations (Ref. No. 1)

This discourse intends to give supporting material and information

a8 well as guidelines and recommendations for this industrialization
process in general, but particularly detailed guidance and practical
proposals for establishment of National Induastrial
Development Centres and National Centres
for Engineering Design in African Countries.
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2. CURRENT TRENDS IN WORLD INDUSTHY
2,1 ral Dimensi

During the last ten years the trends in world industry have been
considerably different from what wvas forecast in the nineteen seventies.
Particularly the strustural adaptability of the industrialized countries
has declined whilst on the other hand the rate of industrial growth

in the developing ocountries has been less than expected.

The imbalance in world industry between developed and developing
countries remaina. The high rate of inflatiom and the contimous growth
of foreign dedts in most developing countries have worsened the
aituation,

According to the latest Industrial Development Survey of URIDO, "World
Industry in 1980" (Ref. 2) a comparisom of the global distribution of
porulation and net mamfacturing output shows clearly the present
imbalances and inequities associated with the world industry. Yor
example, in 1960 the developing ocuntries' share of world samufacturing
value added (MVA) wvas 8.2%¢, wvhile their share of world population was
57.l86. TIn 1980 the corresponding figures of world MVA and population
were 10.9% and 65.0% respectively. The share of the developing regioms
in vorld MVA in 1980 vas distributed as follows:

Africa 1.0%, Latin-America 6.1% and West-South and East Asia 3.8%.

In another study carried by UNIDO the results indicate that the
developing countries accomnted for 13¥% of world's net output in food
products, 16.9% in textiles and only 7.1% for industrial chemicals.

2,2, Financial Situation

The ¢ p between the amount of international finance presently

svailuble to the developing countries and to their future requirements
is videning as the result of various complicated reasons. First of

all the increase of foreign private investment has been less than
anticipated. Secondly, although net foreign private investaent in
developing countries in 1978 was more then twice than in 1970, inflation
oxoded much of the apparent gain. Also the developing countries share
in stock of direct foreign investment has actually declined.

Consequently, the conditions governing the svallability of
international finance to the developing countries are well knowm.

For example, while the dedt of the developing oountries increased
threefold furing 1970-77, the anmal dedt sexrvice charge rose fourfold,
(Ref.2). Acoording to the Brandt Report the existing debt of the
developing ocuntries between 1980 and 1985 would have to increase by
US § 300...500 dbillion in order tc sustain even their present low
growth rate.

2.3, _Scispce gnd Technology

Ve mst all agree that the modern industrial world has its roots in
& history of succesaful development of science and techmology, and
today industry relies more than evexr before om s contimation of this

development.

The demands for higher quality, more efficient performsnce and greater
cspacity in mamfactured products are incressing contimuously. 4s &
result more complicated msmufacturing processes are being introdnced
vith greater demands om precision and acouracy.




World competition compels comtimous research in economical produnotion
methods, the introduction of nev materials and prodnct immovations
in order for mxmmfacturing to remain viable and profitable.

The high degree of technology required to design and build modem
industrial mschinery, instruments and equipment is also reflected in
the need for high techmology and know-how on the part of the eventusl
owner and user of such oomplicated products. No matter how antomatic
and "foolproof® a machine may be, it will still require the support of
skilled and experianced manpower to install and saintain it, and to
protect it from abuse by unskilled operators.

The proper care of sachines, instrumemts, tools and mtomatic ocomtrol
devices is nowvadays requiring a mch higher level of scientific
Inovledge. This fact has been forgotten too many times or has not
been undexstood at all.

Tochnologhomofthom-tmcumndilportmteo-pmt-mw
industrial process and it must be made svailable if any progress and
success in an indnstrial operation are to be expected. The terms
*ZPransfer of Techmology” is often used vhen setting up a new industxy
in a developing country, and it is often thought that technology can
be as easily trasusported as industrial machinery.

In this ocomnection I would like to suggest that this term "Tranafer

of Techmology® is far too loosely applied. I think it is an
insppropriate expression because it implies that tecimology is a
commodity to be purchased and shipped in & packing case. To my mind
technology is simply information relating to a particular technical
sabject and that this information is of no use to anyone who does not
have the capacity to receive it. This capacity can only be acquired
through a well-established system of technical edncation and industrial
*raining. The proper organization of teclmical edncation and
industrial training is the oo tone of the indnst z8 ceas,

3. INDUSTHIAL IEVETOPMENT IN AFRICA
dele General

Adlthough vast sums of money and much human effort have already been
expended on variocus industrial development programmes in Africsn
countries, no significant improvement in the overall mamfacturing
ocspacity is evident.

Many explanations to account for this low economic growth and slow
progress have been advanced but nonehas provided a satiszfactory answer.
The canses are many and varied and the facto.a may be of extamal oxr
internal origin. It is not the purpose of this psper to address this
vhole proolem, but a study of some of the factors involved maay help in
formlaiing & planning strategy for the advancement of small-scale
indust:y through the establishment of national industrial development
centres.

Typical external factors in this context ares

(1 ) Te intemational economic orisis

(14 ) Te high price of petroleum as it effects oil-importing
ocountries

(111) PFiexve competition in world trsds

(iv) Slow growth in foreigd private investment in
developing countries.
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Respectively the intermal factors imcludes

({ ) Lack of natural resources, in some countries.
(14 ) Lack of suitable skilled msxpover

(111) Inappropriate technical education and indnstrial
training

(iv ) Lack of realistic national economis policy
( v) The influence of cultursl and etimnic differences

(vi ) 1 lack of motivation, enoocursgement and immovative
cntimsiasm,

Evexry country has its own problems and shortoomings. Each govermment
is responsidble for the national policy and ecomomic plamming of its
country. But the members of the general public have responaibilities
affecting their own wellbeing vhich depends directly on how hard they
work and hov vell they plan, design, control and manage their business
enterprises.

Yy questions and problems are of such a general nature that pecple
at the grass roots level of different couniries may face identical
difficulties. Such problems ocsn be discussed, analysed and resolved

at regional or international levels. Certain principles and methods
may be spplied to axrxrive at standardiszed solutions to prodlems, and
then these regicnal reccamsndations could be made svailable to individual
countries for disseminating to their entreprensurs. A good example

of how this principle will work is illustrated by the intention of the
African Regional Centre for Engineering Design and Mamfacturing
(ARCEDEM) to help member countries in the deeign and mammfacture of
capital equipment. From the foregoing it can De seen that the detailed
planning and work must still be done at the national level.

2, The Ro f T Af

By definition technology is the scientific study of mechanical arts
and applied science. Up to the present time technology has been
introduced into Africa in an inappropriate msmmer. Govermment depart-
ments and private companies often have their special ambitions and
favourite status symbols. Vvhen the market for an industrial produot
has been recognized, instead of choosing a proved and femiliar
aamnfacturing process appropriate to the quality and ability of the
availadble labour resources, they select machines and equimment
representative of the very latest state of the art. The machines are
usually extremely sophisticated and are often fully suntomatic. This
equipment is of course very expensive, and often it requires expensive
raw saterials.

More often than not these companies do not have sufficient

technically skilled manpover, experienced engineers and works managers
wvith a strong entimsiaam for their wozk,

With a limited source of technically-skilled manpovwer less sophisticated
squipment is more justified. The maintensnce, service and repair -
of machinss of too advanced design create insurmountable difficulties.
Spare parts are too complicated for domestic mamfacture and import
restrictions make their purchase from abroad prohibitively expensive

snd slov. Very often the factory comes to a standstill and eventually

goes into bankruptoy.

It can happen that the high quality of the puoducts of sophistiocated

machinery may not appeal to the local buyer who prefers to stay with

a familiar product. This has often been the case vhen modern labour-
saving cultivating tools or food processing machinery have tried to
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compete with traditional implements. The market might thus de

limited. Purthermore, full mechanization and antomation of an industry
deprives workers of employment opportunities, vhereas a more labour-
intensive mamfacturing process creates employment with consequent”
benefit to the country's national eoconomy.

If the level of techmology is to be improved there may have to be
changes in the system of technical education and industrial training.
At the present time graduate engineers do not seem to be conditioned
for é4xreven interested in creative and constructive engineering work.
They prefer to concentrate on "administration® and to leave the real
angineering work to others., But the "others” may be techmicians

Or mere mechanics who are not qualified to be given such
responsibilities.

It may be necessary to completely change the curricula of the
engineering universities so that a course of study provides more
intimate contact with modem engineering practice. Polytecimics and
technical colleges should be brought up to date and should include
more practical instruction on such subjects as foundry practice,
pattern making, heat treatment and machineshop practice. Technical
schools should be turning out mechanics trained in machine maintenance;
instead of which, their own equipment they are operating is more

often than not in a sorry state.

.3. Purpose of Research and Development (R & D) -
One' very important and actual fact I would like to express fn this’
context and draw your serious attention to it, is the comcept of
Research and Development (R & D), It is possidble to find that the
interest and entlmsiasiam in high level scientific and tecimological
regearch work is really very common in Africa, and in most Universities
and Research Institutes in African continent the real s t a tu s
symbol in science seems to be the ability to do modern
scientific research work, which will match the programme of the modern
research institutes and universities of the most advanced countries.

In fact, this has only an academic interest, becaunse all the expensive
work done, helps and gives contridutions only to the industrialized
world, and the country concerned carmmot apply anything from the research
results., Why this is happening? One can think that, in most cases
the misdoers are the scientists of the Universities or Research
Institutes who want to upgrade their personal scientific merits for
their own intereat, and their actual interest in their country's
national economy is very small. In other words, the only beneficiary
might be the developed industrialized world. Why the researchers and
scientists should assist the already developed world and why they
should neglect their own country's problems? Why? This means that
the R & D programmes and objectives might be in most cases wrongly
designed and wrongly orientated.

B & D institutes should implement applied research, which means
studies and investigations how to apply the already existing technology
to the local conditions., There is no need *o invent or creat new
instrurents or machines, because practically »verything has already
been designed and created in hundreds of ways in this world. The only
remaining need is to research the possible applications and find out
vhich type of instrument, machine or tool is the most applicable,
practical and favourable for the existing local conditions.

Als0 the R & D institutes should be able to test, measure and control
of functions, properties and quality of different industrial products,
becanse the design and manmufacture of goods and machines does not work
properly if there are no possibilities to check and test the
excellence of the product.
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1f the Research Institute ia able to do these analysis, it aight
have also the chance to develop scwething which is useful, The
product development and the system development is of course the other
important function of the R & D institute, and if the development
results can promote the existing staze of the industry in one way or
another, the R & D institute has fulfilled its duties.

olio ee Des Africa

Despite the fact that in Africa today there is no shortage of mechanical
engineers with degrees eammed at Univerties at home and abrvad, it is

not easy to find examples of good engineexing design and mammfacture.

Except in antomobile assembly facilities and cther foreign-controlled
Joint ventures, academically qualified young men may de seen holding
ostensibly responsible positions but who have so far not made any
contribution to the advancement of product design and mamufacture.

The cause may be in the fact that industrialization has not yet reached
the stage where the ability of graduate engineers can be utilized in
a creative capacity.

But induatrialization is proceeding, no matter how slowly and the time
has arrived vhen we mst seriocualy question vhether the up coming
engineers are sufficiently equipped to mget the product design challenge.

Design engineering demands such a wide finge of practical imowledge and
experience that we suspect that this aspect of technical training is
being neglected.

Many of us here may have seen in the engineering departments of the
universities, students engaged on so—-called ‘practical projects'.

We have sean weird contraptions of bicycle chains and foot pedals
intended to revolutionize agriculture or food processing in tropical
conntries., These are admirable objectives but they are not subjects
for inexperienced designers.

In several African countries, the only other activiti2s in machine
construction may be seen in rosdside workshops where untrained welders
and mechanics contrive to mapufacture simple machines, without any
knowledge of machine elements or materials.

The urgent need in Africa today 13 to extemd the practical knowledge of
the academically qualified design engineer in a much more intemsive and
specialized degree than he has hitherto received.

This conld start by overhamling the practical aspect of university
teaching so that instead of a group of studenta deing allowed to "express
themselves”, on a misguided project, they would de led step by atep to
produce in the university workshop or emgineering laboratory a real

and recognizable machine without the need to 're-invent the wheel'.

Suppose, for oxample, we select a group of students to concentrate on
all the theoretical aspects of centrifugal fan design and then give them
the tamk of designing a simple radial vane blower of say, two horsepower
capacity. The group would then paxrticipate in the actual construction
of a prototype fan made of sheetmetal with a steel shaft and pulley
produced in the machine shop. They would also be asked to devise all
the test equipment and run jerformance tests on the fan coupled to a

two hoxsepower electric motor.




At the present time and in the foreseeable future, after leaving the
university a graduate mechanical engineer requires extensive instruction
on the facte of 1ife in modern mamfacturing engineering. He needs the
help of foreign design and mamufacturing engineers but thia help mst be
received in his own country and that is the purpose of the ABCEDEM
programme of technical assistance in lesign and mamufacture.

The ambitious design engineer must become familiar vith all the
technology necessary to enable him to entexr the profeseion of design
engineering. To remain effectively in this field of engimeering acience,
he must acquire copies of all the intermational engineering standards
and manufacturers’ catalogues of modern engineexring materials, machine
elenents snd instruments. He must have a full knowledge of mazmufacturing
methods including:

Foundxy practice; forging methods; presswork, welding, die forming
and casting; precision measurement and quality control; machine shop
praotice including gearcutting, Jjig and tool design; pneumatic,
hydraulic and electronic control systems; workshop organization and
nanagement; material testing; heat treatment.

3.4.3._ The Drawing Talent

V.th all this knowledge, a would-be design engineer would not succeed
unless he has the wish and ability to express his ideas on the drawing
toard,

So many engineers consider that drawing work is strictly for the
drafteman, but all the famous engineers and creative engineers of the
world have possessed that necessary talent of being able to illustrate
their ideas by making clear drawings,

Por example, Leonardo da Vinci is a world famous artist but he is
equally well-remembered as one of the World's most creative inventors.
His achievements include practical military machines, udrsulic systems
and even a practical proposal for s heavier-than-air flying machine.
Leonardo da Vinci was so fascinated by the design of the human body that
his accurate and besutiful drawings of the human ekeleton are appreciated
by the medical fraternity to this day.

Egtablishment of Natio: Industrial Devel nt Centres

During the preparatory phase of the Industrial Development Decads the
Lagos Plan of Action presents the following objectives at the national
levels

1) Prepare and implement & programme for the promotion and
popularization of the Decade

2) Prepare or update integrated industrial development plans
3) Develop a national techmology programme
i) Estadlish a financial programme for national industrial projects

5) Introduce a national energy development programme and policy

6) Establish or strengthen pational industrisl developgent centres

7) Prepare an overall consultation and negotiation framework
and strategy.
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As ve can see from the above list, one of the basic requirements at
the national level for indnatrial development is to establish or
strengthen national i ndustrial development
centr e s. The need of these centres has been repeatedly
emphasized in the progrssme for the Indnstrial Development Decade
for Africa as wvell as in so many other comtexts.

The framework and basio concept of national industrial development
centres has been laid cut already many years age in various oountries.
The main odjectives and the mode of action of these centres vary
considerably, and oftem their contribution to the developing industries
as vell as their capacity to give advice and asasistance are far too amall.
One of the main objectives of this paper is to introduce various
requirements and aspects from the practical point of view, when
establishing or atrengthening the Industrial Development Centres
(abbrev. IDC) and to give useful guidance and advice on how to operats
and run these IDC's a0 that they will give the maxrimum benefit for

the country's industrial development.

Before the IDC's are planned and established, the National Techmology
Policy mst be declared and the Priority Indunstries idemtified.

The natiopal technology prograsmme should at least include as followe:

Tesearch and development
standardization and quality control
engineering design and technology adaption

strengthening and negotiating capabilities for the acquisitionm -
¢f foreign techmology

- development of science and technology
-~ development of industrial and technological manpower
- gystems for tecimical education and industrial training.

’

The national technology policy should also observe the requirements
and conditions of the respective country concerning natursl rescurces,
availability of manpowver, size of the country,volume of demand and
supply, structure of existing industries in the country, priority
industries, situation of the agricultural industries etc.

With these informations the plamming and establishment of IDC's will
be vell justified.
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2a6s_Feod cf Bational Centres for Enginsering Desisp

As indicated in the progrsume for the Industrial Development Decade for
Africa (Lagos Plan of Action), the before-mentioned industrial development

centres will have the following responsibilities among other th.tngn

- development of engineering design and technology adaption

= design and development of new products and mamufecture of prototypes
= product improvement and testing the excellence of the products

Accordingly, the developasnt work on engirasering design and manufacturing
at the national level could be carried out by those I.D.C's, particularly
if they are furthemmore atrengthened, so that their capacity in this
designing field {8 enough and satisfactory for the country's needs.

It has been also suggeeted that each country should have a special
NHational Centre for Engineering Design which in close co-operation with
the regional centre ARCENEM, adopte and implements the new {deas and
proposals of ARCEDEM, suitable for the respective country's local
conditions and requirements.

This kind of national centre for engineering design should have an
organization which is nearly similar to ARCEDEM, but in small scale.
Also, in order to be able to operate successfully, the basic engineering

workshops are very necessary.

This all means, that the establishment of these national centres for
engineering design in every country, would cost an enmormous amount of
money, eapecially if they are properly designed and built up.

On this basis I would like to suggest that this question should be
further studied in details and by experienced people with time. When
enough infommation and facts are available, new proposals and suggestions
may be produced and necessary actions made.

Additionally, I would like to repeat still the above mentioned possible
idea, that the national Industrial Development Centres, which are already
existing in some countries, could quite easily take this responsibility
for engineering design at national level, becanse they in any case are
going to do this kind of work, and they do have also the necessary
engineering workahops. If this mandate is givep to the IDC's, they could
be easily reorganized and adequately strengthened so that they have the
full capacity to carry out these duties.
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4. THE CONCEPT OF NATIONAL INDUSTRIAL IEVELOPMENT CERTRES
L1, General

The original purpose of Industrial Developnent Centres was to give
technical and managerial assistance in the development of mmall and
nediun~sized entsrprises in the ocountxy by offering the following
servicess

= technical sppraisal of loan spplications

« provision of industrial extension services

= training of entreprensurs and staff

= applied research into industyial prodncta

« indnatrial and techmological information sexvice

The centres should also help the amall scale entreprenenrs to purchase
and install their machinery and to assist the govermment to grsnt and
supexvise small scale industry loans.

Within this framework for exsmple the Federal Republic of Nigeria has
established various indnstrial development cemtres in the country and
scme of them have been in existance more than tem years. The types of
sexrvices they are rendering are as followss

1) Selection of promising mmall-scale indnstries for
prospective entrepreneurs

2) Selection of proper mamfacturing processes along with
machinery and equipment for the product lines

3) Installation and starting up operations of the machinery
and equipment
L) Quality control and improvement of the end product

5) Repair and maintenance of the machinery and equipment of
guall industrialists.

6) Mamfacturing of parts and components to re-start
machinery and equipment remdered idle for non-availability
of spare parts

7) Training of small indnstry techmicians and artisans in the
handling of improved machines and their maintemance and
repair,

8) Improvement of product design and marmfacture of prototypes

9) Adaption of technology and process improvement for small
induatries

10) Production Plemning and control

11) Book-keeping, accounting and cost analysis
12) Marketing counselling for sales promotion

13) Financial counselling and credit arrangements

1) Appraisal of loan applications of small industrialists for
grant of loans under the Small Industries Cxmdit Schemes
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1¢) Acting as a liaison between large and small scale industries

for the manmufacture of parts and components required by the
former, on & sub=contracting dasis by the latter.

16) Undertaking of in-plant studies for cost reduction and
improvement of prodmctivity.

The various methods adopted by the staff of the Industrial Tevelopment
((:-ntru t()a render the services listed above may be grouped as followss
Ref. 8 )&

a) The individual approach in which direct contacts are maintained
between the extension worker and the small industrial unit

b) The group approach through training courses and seminars
held either at the centre or other convenient places to cater
groups of small industrialists with similar problems

¢) The mass approach through exhibitions, meetings and use of
other mass media, such as radio and filas

According to the Joint report of UNIDO, ECA and CAU on the Lagos
Plan of Action and the Final Act of Lagos the following recommendstions
have been presented: (Ref. 1)

i) Each African country should establish industrial development
centres or strengthen those already in existence. These national
centres can serve to implement the intergrated industrial
development programme and prepare sectoral development programmes.
They should provide for project identification, preparation
and svaluation, as well as for the preparation of feasibility
studies for priority projects (vhere appropriate, in collaboration
vith the project sponsors), and follow up the implementation
of those projects, a particular feature being the provision
of consultancy services and management advice.

11) The services offered by these industrial development centres
would relate not only to assistance in the development of
small and medimm~sized enterprises, dbut also to the probleas
of industrial decentralisation and the introduction of
industrial units into rural areas, in particular through the
adoption of policy measures which encourage and Tacilitate
domestic industrial initiatives; for example, on appropriate
and effecicient administrative, fiscal, financial and
marketing {ramework.

§=2= Technical Requirements and Operational Framework

Different countries have established slightly different types of
national industrial development centres. Thers are Metal Industry
Development Centres émac), Industrial Development Centres (IDC), Rural
Development Centres (EDC) and combinations of all these.

Secondly, the size of these centres varies, depending on the size of
the area or region they are operating and also depending on the volume
of the work to be carried out.

Thirdly, the way of operation can also vary considerably. For example,
2 well equipped larger centre with staff of specialists for all possible
industrial fields can give assistance in all possidble ways, but s
smaller centre without any workshops, can render only extension services
and engineering consultancy or other assistance in a limited way.
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In general, it would be advisable for every country to study and plan
this aspect as carefully as possible. One possible vay to build up
these centres may be that if there is need to establish more thar one
ocentre in the country, the centres could de of different size and
possidly also of different mode of operstion, such as followss

a) there are ome, two or three main centres, which each can
Tender nearly all necessary assistance to the industries

b) under each "main centre” there are 3...5 "Sub-Centres®" which
are located in the countxry so that they can easily reach all
industrialists in their sone and meet the requirements of the
existing local industries have. They might have less fecilities
and specialized staff, and whenever assistance beyond their
capacity is requested, the main centre respectively is
regponsible to render this gpecial assistance.

¢) Eash "Sub-Centre” might them have a few "area~offices
or branch offices for less populated areas or rural areas,
where the demsity of industry is lov and wvhere the demand of
technical assistance is amall. They are operating more likely
as co-ordinating bodiea for the sub-centres, and the real
concrete assistance for the industries is offered by the
sub=centres.

2.2 Za’ ts

In this context we concentrate more on the organizational requirements
of a "main centre® i,e. of an industrial development cemtre which,
wvith its engineering workshops and with its specialized staff, is a
"complete unit® and can render most of the services requested by
various industries.

The centre mst have an Executive Board appointed by the respective
Minietry or Govermment Department, and which shounld have a mandate to
govern and direct the cemtre according to ita comstitution through the
appointed staff of the centre. The centre shoald be administered by
a Mrector appointed by the Board and he shoumld be in over-all charge
of the centre and be responsible for the direction and contxol of the
Centre’'s activities and operatioms.

A Deputy Director should be sppointed to represent the Director
wvhenever he 1s travelled or hindered to carry the daily adminigtrative
duties at the centxe.

The saenior staff should be selected according to the requirsments of
the surrounding indnstries in the regiom. It might be advisable to
divide the centre into few divisions or sectioms, such as

1; Technical Services Section, 2) Management Services Sectionm,

3) Administrative Section, 1&5 Industrial Information Services Section
(including library and data bank) 5) Training Section, ) Product
Deaign, Research and Development Section,

Each of the Section should be headed by a suitable trained person,
preferably with academic degree, and vith neceasary practical experience
in the respective field. Eow many senior technical officers, industrial
officers or economists are required, vill depend entirely on the size
and activities of the centre. 4lso the esupporting administrative staff
as well as the operational staff for the workshops must be recruited,
but detail requirements and quantity depend on the size and activities
of the centre.
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4.2.3._ Industripl Developmegt Contres' Workshops

Because many African countries do not have an infrastructure of ssall-
scale technical industrial capability, the main i{ndustrial development
centrea ahould possess the basic tecimical workshops, namely: pattern
aaking, ferrous snd non~-ferrous metal foundry, metalworking and wood~
working, 4dditionally, there vill be workashops equipped for specialize 4
trades selected in acocordance with the list of priority industries,

such as leather goods mmxmfacture, textile processes, plastics, cermmics,
printing, electronics and food processing.

Indnstrial development centre workahops will be used for the following
purposess

1) Demonstrations to entreprensurs snd their employees ons

- aachine operation and utilisation
- namfacturing processes

- material and quality oonmtrol

- workahop organization

2) Machine repair and the mamfacture of spare parts for
smmall-scale indnstry

3) Services to indnstry including heat treatment of metals
and material testing

}) New product design and development and mamufacture of
prototypes

5) Prodoot improvement and testing
6) Presentation of seminars and organizatiom of in-piant training.

li2slys _Operstionsl requirements

To be able to operate succesafully the indusirial development centre
mst be properly staffed. The disciplines and duties of each staff
member must de specified in a detailed job description. The
organisational chart and the manpower requirements must be first studied
and planned according t¢ the demsnds for asaistance from various
indnstrial fields of the country, and then the recruitment of staff
carried out on the desis of the plan,

Vhen the centre is ready for operation, a complete plan of action must
be prepared and then according to this plan the rumming costs of the
centre mst be calculated. This will include materials for workahops
cpexations, slectricity, water, transport costs, administration and
other overheads. The yearly budget of the centre will be then prepared
on tte basis of the real actual needs.

The more extension sexvices are offered the more transport costs are
involved, Vehicles are very essentisl, and they should de envugh in
ommber and their majintenance and sexvioing should be organized properly.

General facilities such as dnplicating machines, scamners, photooopying
machines, other essential office equipment as well as aundiovisual aids

ad other training materials must be purchased.

A suitadle drawing office must be established vith adequate equipment

saoh as drawing boards, drawving instruments, standardized drswing papers,

pens, ink etc. Possibility for making blue prints from engineering
dravings is a mst.
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Yoarly funds for increasing the amount of books and other information
material should de allocated, the collection of industrial standards
should be kept up-to-date, and contimous flow of information from other
national, regional or intemational organizations ahould be zaintained.

AlB0 general commnication facilities must be provided. Telephones,
telex services, radiotelephonee, pouch services or any other methods
should be implemented according to their availabilities and the
prevailing infrastructure in the countxy.

The mode of operation should in principle follow the practice of
oxdinary consulting companies or other engineering consultants. Vhether
the service is free or some fees are charged depends on the individual
organization. It is advisable that in certain cases some fees should

be charged for the work carried out, but all these questions are up to
the policy and constitution of the respective industrial development
centres.

Many institutions or organizations start often in temporary premises.
The permanent site of the inatitution is selected then during this
first period of operation, and the final buildings are plamnned and built
up according to the site plan and the architectural drawings.

The land of the site should be big encugh for future expansions and

it should be by al]l means evem and level. The location is alsc very
important, and this means that the site should not be too far away from
the area’s business centre end from the other activities in the area
including the industries.

The workshops are often plamned without consulting the engineering
specialists or the operating personmel, who normally are well aware what
are the technical requirements and specifications for the buildings.,
Also the proper design of the workshop buildings quarantees that not
extra costs are spent for the tmilding constructions. Additionally, the
equipment often require certain special applications and design, and
therefore it is very important that the buildings, particularly for

the workshops are plamned and designed with expertise. Some dasic

ideas are presented in the Appendix No. 1, which decribes the most
common standard solution for any engineering workshop in the whole
world.

To establish an industrial development centre requires a lot of good
planning and organisation and also adequate expertise im various
professional fields. What has happened in the past in various countries,
is not in ocur records and to obtain this information is not quite essy,
but some typical examples of problems and mistakes can be presented
herewith.

The common problems and mistakes have been as follows:

= lack of funds, cansed by the improper budgeting of the project

= lack of skilled manpower

« lack of co-ordination and co-operation between govermment departments,
universitiee, research institutes and other essential organizations

- engineering workshops designed wrongly without comsulting
engineers and specialists

- no properly planned programss and time table for the implementation of
the project

= the necessary infrastructure often tuilt up too late or neglected
completely
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= recruitment of operational staff often improper or not done at all

- materials for operation and maintensnce not available. Purchase policy
and system Dot established

= organization of the managwsent and senior staff has been not planned

propexly

« the definitions for the main objectives and activities of the cemtre
have been Dot clear or are missing

= funds for operstion too short

If the above-ssntioned probless and mistakes could de avoided in the
future, the achievement in this area of work in the industrializaticn
process oculd be much more successful and the country concerned ooculd
benafit from that consideradbly much more.

5. Jlaming and Establishing Industrial Development Centres
Neces Informat for P Work

Until information is available, the Planning of an industrial
" development centre cammot de started. All necessary information must
first be oollected.

Vhat kind of information is the most important and neceesary? This
question is often relatively difficult, becanse the situation is new,
the proposed project is new, nobody has yet studied the local
requirements and the envirommental questions as wvell as the technical,
economical and indnsetrial priorities.

At lesast the following information should be availeble before the real
planning can de started:

= the mumber of existing industiries and their prodmnction capacities.
available natural rescurces, and the rate of their utilizationm.

size and structure of the market for exristing industrial products
and for possidble new products,

vhich new industries are required in the couniry and how bdig
should the production cutput be

= present availability of skilled manpower for the projected
industries

~ = how much manpower must be trained immediately and in the long temm

= what are the possibilities to train the required ekilled manpower
in existing educational institutes and schools

= to wvhat extent the proposed industrial development centre can
offer training assistance for the required manpower

-~ are funds available for establishing an industrial development centre

- 18 external technical assistance needed and in what fom? (e.g.
United Matioms)

2. Technical R ts «D.C's

2:2.1._ General

The required engineering fields to be covered by the centre must de
studied and decided on the basis of the plarmed priority aress of
industries.

In the proposed plan of an industrial development centre the mode of
operation must be formulated and decided. A detailed plan for the

following functions is requireds




- Public Relations system, advertising

= Extension services and comsultancy

- Assistance in maintenance and repair

- Seminars and workshops

- Individual entrepreneur training

- Loan appraisals, feasidility studies and factory planmning
= Are all sexrvices free or are some of them chargeable

-~ Industrial information service and 1idraxy

- Assistance to amall scale industry credits scheme's
loan management committee

= Techno—economic surveys, marketing studies, research
= Workshops op‘orations

- Material and manpower requirements
202.2._ Wozkshops Design and Equipment

The plamming and the selection of equipment for each workshop must
be conducted by a specialist engineer or consultant. The first gtage
is to design the building to ensure that it is appropriate to the
purpose. It would be advisable that at this stage the projosed
equipment 1ist with technical specifications is aélready available,
becanse sometimes special equipment might demand special structure to
the wall or floor.

4 building specification will be writtan by the specialist engineer

80 that the architect's final design will meet the special requirements
of the workshops in regard to machine foundations, floors, access for
installation and maintenance of the plant.

The specification will also ensure that natural and artificial
lighting and ventilation are adequate and that the structure will
accommodate such aspecial requirements as 1ifting cranes.
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¥hen drawing up the duilding specification, the engineer will have
prepared a lay-out drawing or block plan showing in their proper places
all the machines and equipment he has selected. By appointing &
specialist experienced in the particular field of the intended workshop,
we can avoid the acquiring of ummecessary equipment one can sometimes
see in universities and colleges.

The national technology policy and plans for priority industries should
be studied to avoid unnecessary duplication. For the same reasom other
institutes and engineering workshops in the region should be visited

apd appraised.

] armi Ctrate

When the final decision has been made to establish an Industrial
Development Centre, the plarming and design of the proposed project can
be started. The plammning procedure should be studied well and the
final plamming strategy established.
At the first stage the following questions must be studied:
= Which government department is responsible for the project
- How the plamning work will be implemented
= Programme for the project's implementation and estimated
time~table.
The sacond stage of the planning should include as follows:
1) The operational characteristics and the techmical functions
of the centre must be declared and finally decided.

2) The organization and management of the centre must be designed
and the necessary specialists and advisers appointed.

3) The final plans for infrastructure, buildings and equipment
are prepared.

;) Other detailed plans for following functions must bde
prepared:
= Manpower requirements, job descriptions, work programme
= Transport requirements, vehicles
= Administration
- Pinance (budget for total investment and operation costs)
Rav material (purchase, storage, control)
Operational rules and regulations
- Staff rles
Security arrangements (guards, fire preventiom)
- Health Clinic (first aid station)
-~ Publicity, Information service
- Communication (Post, telephones, telex, radio telephones
- Staff Canteen, social services, sport facilities
- Hostel for seminar students or trainees.
-~ Required external technical assistance.
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o lementatio:

After the Plamning and Designing work has bdeen completed, the
implementation of the project can start.

The implementation programme normally follows the following pattemm:

1) the first part of staff will be recruited and accommodated
in suitable temporary offices

2) Building the infrastructure should start:
Roads, Site Levelling, Fencing, Electricity, Water,
Telephones, Landscaping, etc.

3) Construction of buildings should be started

L) Start of equipment procurement

5) Purchase of operational materials

6) Recruitment of operational staff for workshops

7) Completion of the buildings

8) Installation of workshop equipment

9) Training of operationmal staff

10) Testing of machines and setting them all into operation

11) Arrangements for maintemance and overhanl programme for
workshop equipment

12) Working rules and operation standards are to be established
13) Commissioning of the workshops and the whole centre.

To execute the project successfully and according to the original plans,
depends much on the overall management and supervision of the project
as well as on how well the project has been planned.

6. CONCLUSION

It is to be hoped that this discourse will give at least some supporting
information and asaistance to those institutes and govermment departments
which are involved in the development of small and medium scale industry
and which are also respomsible for plamning and btmilding up the

national industrial development centres,

Concerning ‘the basic characteristics of the industrialization process,

I once again would like to appeal to ‘he industrial developament
authorities in individnal African countries and also to the plamning
authorities and engineering consultants in each country, and recommend
them to take into consideration the following expressions "Without
appropriate techmology there is no successful indnstry, and without
successful industry there is no prosperity”, In other words, the
industrialization of Africa must undergo the proper procedure and the
plammers must respect the historicel facts and rules about the importance
of science and techmology in industrial operations. At the same time .
the local demand and supply of industrial products should be well studied .
and recognized and their adaptability idemtified.

I would like to evpress my wish to see that the industrial development
in Africa becomes a fact and does not remain as a plan, and furthermore
that the would-be industrial development centres thronghout Africa will
le at once: meaningful institutes with ambitions and a strong will to
{improve the levelopment possibilitieas in each country and to support
the at—ug;le towarde a better 1life for the people,
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Dimension Small Mediun Large
a N L 5
b 12 12 15
b, 8.5 8.5 10
h, 6 6 7
h3 3.5 3.5 3.5

411 the above dimensions are given in metres ( m )
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SUMMARY

This report gives a cross-sectiohal analysis abcut the
present situation of Foundry Industry in Nigeria and gives
some detailed information about the types and number of
foundries, about their production output, location,
problems, raw materials and energy supply, manpower
requirements, e.t.c. For example the number of foundries
which are in operation in Nigeria is relatively low
compared with the population and the size of the country.
All together there are about 50 fcundries. (* More than
half of these foundries are lccated ip Lagos State and Cyo
State.

Only a few of the 50 foundries have modern equipmant and
on average the quality level is much below international
standards. liost of the foundries do not have any gquality
control systsm at all, and these which have carry cut

the work with insufficient instruments ancé control, In
general there is a serious lack of technical know-how.
Secondly the lacx of sufficient modern equipment and tools
causes ccntinuous problems in the production and quality
of castings.

Material, energy and manpower requireaents are also analyzed,
zgnd calculations and estimations for future requirements,
particularly for the next 10 years' period, have been
presented. It is estimated that in 10 years' time the total
output of all Nigerian foundries can be about 2 to 3 times
more than at the present.

Also the role of the Industrial Development Centres has

been introduced in the report and especially their importance
in developing tne foundry industry in the country, has been
emphasized. For example the Industrial Development Centre

of Oshogbo in Cyo State will have a special denonstration
foundry with modern equipment and a complete testing
laboratory, and this plant could be used successfully for

all kinds of technical assistance and engineering training

in developing the Nigerian foundry industry.




of manpower development as well as technical education and

engineering training.

In general, the reporf strongly recommends encouraging
small and medium scale industry in Nigeria, considering it
as an unavoidable necessity without which the basic large
scale industry and the whole economy of the country cannot
survive. Especially the development of the Nigerian
foundry industry needs this support, and this means that
first of all the Industrial Development Centres should have
the obligation and responsibility for this important
development work. Expressly the I.D.C. Oshogbo with its
special foundry facilities and technical resources should
show the new way to the future.

LY - 2 -
The report also gives recommendations for future requirements

*) See appendix showing names and location of existing
foundries by states.
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DEFINITIONS

Foundry work or Foundry Engineering is a specialized
field within the engineering industry where metallic
castings are made of molten metal. To get the required
shape of the casting, the molten metal is poured into

a mould which is made by using a pattérn. WYhen the
metal has cooled, the mould is opened and the casting

is ready for use or further treatment.

Nowadays there are various types of foundries producing
different castings of all possible metals and metal
alloys. Normally the engineering industries use the
following metals for their castings:

1. Ferrous metals: Cast Iron (grey, white,
ductile, malleable) Low and
high carbon steels
Alloy steels 3

2. MNon-ferrous metals:

Copper-base alloys (brass,
bronze)

Aluminium, zinc and magnesium-
base alloys

Lead and tin alloys (white
metals)

Usually foundry technology or foundry engineering is

considered as a special sub-field of Metallurgical

Engineering.

THE TMPORTANCE OF FOUNDRY INDUSTRY FOR ECONOMIC GROWTH

The industrial development of a country depends
essentially on the possibilities of the production of
castings. The manufacture of every machine and each
piece of equipment used in manufacturing industries,
transportation, farming, mining etc. relies upon

castings. For example parts may be broken or wear out
and they must be replaced. Therefore an effective iocal
source of castings (= their replacement parts) is
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very important to aveid long delays in purchasing items

~

from original manufactures which sometimes are far -

away abroad.

This abovementioned urgent need for parts to keep
machinery operating or for the supply of simple tools
and utensils creates the first step of the growth

of a casting industry. In this first stage the foundry
needs to have only the minimum equipment required for
production of simple castings and the working methods
are generally primitive and the control of process

and quality insufficient.

Once the economy of the country expands this above-
mentioned type of primitive foundry cannot meet the
demand for more complicated castings of better quality
at reasonable price. This means that either many
castings must be imported at high prices to ensure
continous operation of the machinery or the local

foundries must be further developed.

When the local manufacture of tools, machine tools
and equipment expands, it is then necessary to create
sources of commercial-quality castings. In this case |
the local machine manufacturer may develop a foundry
for the supply of castings only for his own plant.
Alternatively a separate foundry business can be
established.

Further on the next step of growth depends on the
expanding market for locally manufactured machinery

for both export and domestic use. The quality standards
must be high and the production facilities efficient

in order to be competitive i{in the international market.

And so the development goes on and on.

Consequently, the requirements of the country's foundry
industry depend entirely upon how rapidly the industrial
development and economic growth take place. And when

. the economy is really growing up the highest priority |

should be given to improve and support the country's

foundry industry.
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CHARACTERISTICS OF MODERN FOUNDRY INDUSTRY

When the industrial revolution took place in Europe
and America about 200 years ago it caused a growing
demand for castings and step by step the quality
requirements became tighter and tighter. The whole
foundry industry had to go through a tremendous
development process and adopt the new technical

specifications, quality standards and safety regulations.

None of the modern sophisticated equipment for machinery,
such as aircraft, spacecraft, satellites, diesel engines,
turbines, automcbiles, trains, computers, computorized
machine tools, nuclear power stations, televisions,
automatic washing machines, tape records, pocket
calculators etc., could exist at all if the successful
development in metallurgy, metal technology and foundry
engineering had not been carried out by skillful and
experienced engineers and technologists during this

period of modern industrialisation.

The technical requirements and quality standards are

now so high that without proper technology and know-how
it is impossible to make these castings. You need
qualified foundry engineers and metallurgists, you need
skilled technicians and foundry operators as well as
pattern makers, you need laboratory engineers and metal
analysts as well as sufficient equipment and instruments.
You need adequate raw materials, you need specified
quality standards, technical drawings, casting designers,
etc. And all this is necessary because of the high
quality required.

Why must the quality be so high? The reasons for the
demand of high quality castings everywhere in the world
are briefly as follows:

~ safety standards and regulations require better
strength and physical performance for the metallic
machine parts

- higher working capacity or speed of the machine

require quality
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- for economical reasons higher quality is preferred
because the machine or machine part will last much
longer

- for pure technical reason; the design or the way
of operation may require certain rigidity, strength,
hardness or other good physicai performance

- for environmental reason; tropical heat, arctic
cold, stormy wind and rain, heavy corrosion of
metals, etc.

- limitations in weight; for example aircraft
industry.

- competition between manufacturers demands
improvement in quality

- demands of consumers; better outlook or more
elegant design is required, more comfortable
performance is required, extra more luxurious

accessories are required, etc...

However, beside these abovementioned quality
requirements there are hundreds of other reasons which
cause this continuous technological development and
modernization of working methods in engineering
industries throughout the world.

PRESENT SITUATION

4.1. Existing Nigerian Foundries and their Production
According to the information collected and

investigations carried out the present situation of
the Nigerian Foundry Industry looks as follows:

The total number of foundries in operation in Nigeria
is about 50. About 5 of them are medium size, about
7...8 of them are smalier medium size and the rest,
about 35, are small scale foundries, all of them
producing castings mostly of bronze, brass, aluminium
or grey cast iron. Most of the foundries have

primitive equipment, simple working methods and
unsufficient or no quality control. More than half of
the foundries are situated in the two western Nigerian Stat

i.e. Lagos State and 0Oyo State, (Lagos/Ikeja and Ibadan)
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The rest is in Ogun State, Bendel State, Anambra State,
Kwara State, Plateau State, Kaduna State and Kano State.

The production output of various foundries varies
considerably. Most of the foundries are so small, that
they do not even keep good records to know how much they
produce during the month or the year. Some of the largest
make grey cast iron castings and their annual output is
about 5060 to 1500 metric ton. Majority of the smaller
foundries make non-ferous metal castings, mostly of brass,
bronze and aluminium. They normally use small oil-fired
crucible furnaces or simple coke-fired pit furnaces.

The cast iron foundries use oil-fired rotary furnaces,

cupolas or ordinary oil-fired crucible furnaces.

Only some of the large ones have partly mechanized their
foundries, and they have few instruments for basic quality
control. In most foundries the moulding, cors making and
other work 1s done manually and with primitive tools. Many
foundries even do not use moulding flasks. The most
developed foundries have a small pattern shop and probably
a pattern maker, but the others often make moulds without

patterns and they don't have pattern shop or pattern makers.

4.2 Raw Material, Energy and Manpower Supply

In most countries almost all foundries use scrap for their
metallic raw material and there exist an organised scrap-
dealer network throughout the country, the scrap is always
sorted so that different quality classes can be purchased
separately at different prices. The availabiliity of the
scrap depends essentially on the quantity and capacity of
the existing basic engineering industries, from where the
scrap generally comes. |

In Nigeria the quantity and capacity of the engineering
industry is relatively low, but there are signs that it
continues to expand. With regard to the availability of
metallic scrap for the foundry industry, there is plenty of
scrap but lack of organized scfap dealers. 1If the foundry

industry expands the situation cannot become worse, because
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at the same time the basic englneering industries are

growing up, and more scrap will be "produced”.

Concerning moulding sand and core sand sources as well as
various refractory materials, there are good deposits in
the country but the mining techniques, treatment, processing
and transportation need to be further developed and made

known.

Some special materials such as ferro-alloys, special
fluxing materials, core-sand binders, crucibles etc are
still to be imported, but they represent less than 20%

of all material costs.

One of the most serious difficulties at present is the

lack of skilled manpower and lack of technical know-how.
This means that any further expansion in the foundry industr
is hardly possible before more foundrymen have been trained.
In other words the development work in the near future shoul
include more effective training and technical education

in the field of metallurgy and foundry technology.

4.3. Major Problems

As already mentioned the main problem in the Nigerian
foundry industry at present is the lack of skilled manpower

and ‘lack of sufficient technical know-how.

Some foundries suffer from lack of good scrap, which mainly
i1s caused by lack of transportation and lack of organized
scrap dealers.

A very common problem is moulding sand. In fact there
_exist reasonable sand deposits in the country, but due to
lack of knowledge and experience, the existing sands have
not been used. Part of lining materials, refractbry
bricks and clay must still be imported, but in future
nearly all could be manufactured locally.

As a result of the abovementioned problems the quality

level of most castings is too-low. Defective and poor

quality castings, made as spare parts of various machines,
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- have caused serious problems and break downs in the
Nigerian industry and sometimes there has even been serious

safety risks.

5. FUTURE REQUIREMENTS

5.1. Demand of Various Castings

If the next national development plan will follow
approximately the same lines as the present "Third National
-Development Plan (1975-80)" it means that during the next
ten years the engineering industries and the whole economy
of the country will expand progressively. This alsc means
that demand of spare parts for engineering industries will
grow up steadily and need for high quality castings for
this purpose as well as for machine tool and automobile
industry increase considerably. Civil engineering, rogd
construction, railways, transportation, water supply and
sanitation etc will require more and more special good

- quality castings. Also manufacturing of agricultural

- machinery and equipment will need more castings. The

- basic large scale industries such as steel industry, paper
industry, textile industry, wood and forestal industry,
oil refineries etc. should not be excluded either, when

estimating the total need of castings in the country.

The following table shows the possible growth in demand

of various castings during the next ten years. The figures
have been estimated on the basis of the present information
about the Nigerian foundries and on the basis of the

forecasted industrialisation in the country during the

next ten years.

A better forecast could be estimated in 2...3 years time

when some progress has been established.
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e e e e w——

Engineering field Crey Cast Iron |Steel Castings |[Hon-ferrous met.
(annual output | (annual output |(arnual output
tons) tons) tons)
Present | 1990 |Present |1930 Present [1590

Machine tool industry - 2000 - 300 - 10

Automobile industry - 1000 - 200 - 200

Vater supply and

sanitation, piping 800 1600 - 50 100 300

Railway, transport 800 1500 - 50 30 60

Road construction 200 500 - 50 - 10

Manufacturing of

agricultural machines 150 500 - 100 50 100

Forestry and wood-

working industry 50 100 - 20 10 20

Electrical machinery

& instrument manufactur- 10 50 - 10 10 30

ing industries

Basic large scale

industries (steel,

paper, textile, oil, 50 200 - 50 20 50

mining etc.)

Civil engineering 500 1500 - 50 50 100

Manufacturing of

machines, tools and 150 500 - 200 75 150

spare parts for engineer-

ing industries

Various other industries

(food processing,

printing, stone process- | 800  [1500 - 200 | 2000 4000

ing, furniture, metal,

hardware, souveniers etc)

TOTAL 3510 10950 - 1280 2345 5030
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5.2. Increasing Quality Requirements

To be able to replace the imported high quality standard castings by local
products the foundry industry must be considerably improved and a modern
comprehensive quality control system introduced. The quality control
system should include mechanical testing of metals, chemical analyses,
microstructure analyses (physical metallurgy), testing of moulding sands
and testing of various foundry materials. In special cases it might be
necessary to use ultra-sonic testing, surface crack detecting and pressure

testind, X-rays radiography and Isotope-radiography.

In order to be able to make high quality castings which fulfil the

technical requirements according to international standards, the foundry
where they are made must have a well equipped modern testing laboratory

and every casting and/or every melt batch must undergo the scheduled control
system. The results must be recorded properly so that even later on if

for example the casting is broken, it is possible to check the test results

and under which conditions the casting was made.

All this means that increasing qualitv requirements require more technical
know-how and special instruments for the foundry industry especially in

the fields of metallurgy, laboratory techniques and analytical chemistry

of metals. Also more skill and knowledge are required in moulding techniques,

pattern making, gating and risering techniques as well as heat treatment
technology. )

Further on these facts mean that more advanced technical education and
engineering training is necessary. Therefore universities, polytechnics
and technical colleges should be equipped with necessary equipment and
facilities required for this special training, and qualified teachers,
lecturers and professors should be trained to carry out this training.

Also young students should be encouraged to enter into this new and still
little known field.

5.3. Required Technical Know-how and Manpower

If the development in foundry industry proceeds as estimated in paragraph

5.1. the number of total skilled foundrymen required in Nigeria after ten
years could be as follows:
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Foundry Engineers/Metallurgists 20...30
Foundry Technicians 50...70
Laboratory Technicians 20...30
Pattern Makers 75...150
Moulders 500...700
Core Makers 100...150
Furnace Operators 100...150
Fettlers (semiskilled) 500...700

Total 1365..1980

If we assume that the average training period for each skill varies from

3 to 5 years it means that the training should be started now in order to

get all these, about 1500, fcundrymen trained within ten years.

Part of the technical education and training will be carried out in

Universities, polytechnics and technical colleges which means that they

should also be prepared for the future requirements.

5

4. Raw Material Requirements

If the development in Nigerian foundry industry proceeds as estimated

above, the approximate annual demand of various foundry materials in the

whole country after ten years period, i.e. in 1990 could be as follows:

Pig Iron

Sorted steel scrap

Sorted cast iron scrap

Sorted aluminium scrap

Sorted bronze scrap

Other metal scrap

Silica sand

Natural clay sand

Metallurgical coke

Graphite (carbon) for carburizing
Limestone

Silica lining material

Various furnace lining materials
Other refractories (bricks ete)
Bentonite

Core sand binders

1000...1200 ton
1200...1500 ton
10000...12000 ton
2000. . .4000
1500...2500
1000...1500
1000...1500
4000...6000
500... 800
50... 100

ton
ton
ton
ton
ton
ton

ton

100...150 ton
100...150 ton
150... 250 ton
100... 150 ton
200... 300 ton

25.... 30 ton
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- Graphite powder (for moulding) 20... 30 ton
- Metals, alloys and ferro-alloys
Ferrosilicon 250...350 ton
Ferro-manganese 75...125 ton
Ferro chrome : 15... 20 ton
Granular Nickel 5... 10 ton
Tin ingots 10... 15 ton
Lead ingots 25... 35 ton
linc ingots S5... 10 ton
‘ Alluminium ingots 300... 500 ton
" Copper ingots 7%...7100 ton
¥hite metal ingots 30... 70 ton
- Various fluxing materials 50...150 ton
- Fuel for melting furnaces 3... 5 million litres

It is believed that all metallic scrap should be obtained locally from
Nigerian scrap dealers. Only smaller quantities of special metal alloy
scrap might be necessary to import into the country. Regarding sand and
various refractory materials possibly all can be made and processed in

the country once the necessary equipment and techniques have been developed,
because there exists several good deposits in various parts of the country.
Bentonite and metallurgical coke must be imported for the time being.

Also some special metal alloys and materials still remain to be imported,
but their share is relatively small compared with the total.

6. DEVELOPMENT POSSIBILITIES

6.1. The Role of Industrial Development Centres

The principal aim of the Industrial Development Centre is to develop viable
and modern small scale industries and also improve the existing small scale
industries through the adoptior of more efficient techniques of production

and better organization and management methods.

There are three Industrial Development Centres in the country at present

located at Owerri, Zaria and Oshogbo, with four more centres in process of
starting up at Benin city, Uyo, Maiduguri and Sokoto According to the -
National Development Plan the final aim is to establish one Industrial
Development Centre in every State.
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The main function of the 1.D.C's are briefly as follows:

technical appraisal of loan applications

provision of industrial extension services

- training of entrepreneurs and staff, including management training

- to provide consultative and extension services for proprietors and
managers of small scale enterprises

- applied research into industrial products involving design of products

for small scale industries

- to help entrepreneurs to purchase and install machinery

To improve the present stage of Nigerian Foundry industry and particularly
the small scale foundries, the utilization of Industrial Development Centres

is the most ideal way to carry it out.

Especially the Oshogbo I.D.C. would have excellent possibilities to take
responsibility for the main development work of small scale foundry
industry in Nigeria because the centre will get a complete modern
demonstration foundry plant with well equipped testing laboratory, and the
Technical Assistance Development Project of United Nations (UNIDO)'engaged
to the centre has a considerable capacity to assist in developing foundry

work and foundry industry in the country.

Consequently, the development work could be started first in the
surrounding states of Oshogbo and later on extended to all states of the

Republic in close co-operation with the other existing or planned I.D.C's.

6.2. Capacity of Oshogbo I.D.C.

The Plan of Operation of the UNIDO-Project within Oshogbo I.D.C. includes
among other things development aid for foundry engineering in the form

of technical assistance, know-how and advice through the foundry specialist
and of arranging possibilities for fellowship training abroad as well as

all kinds of technical training within the workshops of the centre.
Additionally the project budget includes machinery and equipment for
establishment of a demonstration foundry at the Oshogbo I.D.C. Through

this demonstration foundry excellent services could be given to the
entrepreneurs and their employees by arranging seminars and training courses,

demcnstrations and in-plant-training courses as well as technical

consultancy and any other assistance related to this field.
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The foundry building will be constructed so that it demonstrates an ideal
pattern for other foundry industrialists. Also an 0.H. crane will be
built in the main hall, because lifting and transportation are the most

charasteristic movements in foundry work.

The melting equipment have been planned so that all kinds of metals, i.e.
steel, cast iron and non-ferrous metals can be melted in the foundry.

The various sections of the foundry will show the ideal arrangement and
model- for a small scale foundry and they also give advice for the
entrepreneurs how they could improve their production capacity and quality
control. Also a small testing laboratory will be built up in connection
with the foundry shop. The laboratory will have the following testing
units: 1) mechanical testing, 2) sand testing, 3) chemical laboratory

for metal analyses, and 4) microscope laboratory.

6.3. Technical Education and Engineering Training

As mentioned earlier in the report the great emphasis should be put on
the development of technical education and engineering training in the
field of foundry engineering. The gquestion is: "How can this be
implemented?" The purpose of this report is not to present a final
programme and detailed advice how the training should be arranged, but

some suggestions and estimations are briefly presented.

First of all the practical trade training, mostly in form of in-plant-
training for craftsmen can be easily organized by the Industrial
Development Centres or partly by the factories of the foundry entrepreneurs.
Regarding higher technical education and more advanced engineering

training, it should be done through universities, polytechnics and technical
colleges as well as through specialized fellowship training abroad.

The said educational institutes should become involved with this particular
field and the whole education plan should be prepared accordingly. For
example the Federal Governmen: should undertake the financing of the

necessary costs for teachers and lecturers as well as for teaching

materials and equipment. Possibly a coordinating and planning committee
should be established and the Federal Ministry of Industries and the
I.D.C.'s should be involved.
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6.4. Other Methods and Aids for Development

Standards: The technical specifications and standards concerning foundry
materials, cast metals, castings and testing methods should be developed
and established on the national level based on international recommendations.
The Nigerian Standards Organization should undertake this development in
co-operation with technical specialists and foundry industrialists.
Foundrymen Association: In all industrialized countries the foundrymen
and féundry engineers are regularly in close contact with each other in
order to exchange views and experiences on various technical subjects

or even on day to day problems either directly or through their national
foundrymen association. Accordingly, it would be advisable to establish
in Nigeria a countrywide Foundrymen Association, and later on each state

could have a local sub-division.

The Foundrymen Association could hold regular meetings and all foundrymen
could have a chance to meet each other and exchange their opinions and
experiences. Even the meetings could be used as a forum for speeches or
lessons on foundry engineering or on the latest development ir foundry
technology. The association could also make visits to technical institutes
or to some better equipped foundry of a member of the association.

Foundry Bulletin: All kind of technical information is always important
for any industrial field. Therefore the before-mentioned Foundrymen
Association should also start to publish a monthly or quarterly foundry
bulletin for all members and by means of this magazine it could be possible

to transfer technical information and knowledge to Migerian foundrymen.

industry expands and gets . more nationwide characteristics the sales
development and marketing should also be taken into consideration. For
example the central organization, i.e. the foundrymen association could
prepare and agree upon general conditions for supply of castings, which
first of all is a sales promotional measure, but which also protects

casting producers from malpractices and dispute cases.
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7. CONCLUSIOHS AND RECOMMENDATIONS

As it has been already mentioned several times before, the economic

growth and the industrial development of a country depend essentially

on the proper development of small scale industry. Furthermore concerning
_particularly the engineering industries the most important basic field of
which is the foundry industry. The foundrymen have always been pioneers
when industrializing the country's economy, therefore the development

work should be started from this end.

Taking into consideration the role of Nigeria's Industrial Development
Centres in this particular field it is strongly recommended that all
necessary support is given to these centres, and especially to the
Oshogbo foundry plant so that they can meet the planned objectives
successfully,

Also technical education and engineering training in the field of

. foundry engineering should be reviewed, and all possible means used
- to get it improved and developed. More industrial training opportunities
. should be arranged for young engineers, technicians and other foundrymen.

Furthermore, a certain kind of nationwide Foundry Bulletin or magazine shoul
be established and also an engineering organization for foundrymen
set up.

More good publicity for foundry business should be arranged and more
Nigerians should be encouraged to undertake a career in this challenging

and technically complicated engineering industry.

7 e

M.J. HAKKA.

20/6[79
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1. Intyodvetion

)

Tor the develouwaent of Tigerian smsll vcule indushirie
kas est2bliched Industrial Develonnent Ccntres (I.2.C
the Zemueblic,.

thiec Tederal Goverrnment
in various f+tates of

The first two I,D.C. have bHesn coizbliched ¢lreocdy more than ten years aga
and tue third I.D.C. was pl-mnad Lo Be Suilt wd in Oshogho, Ovo State,
primarily rendering servicee for cix eriemn states of Nigeria, i.e. Lagos,
Ogun, Oyo, Iwara, Ondo and Zendel ! tates.

This Cshogbo I.D.C was plammed o b2 a mnlatively larere and well equipped
centr2 covering nesrxrly all engineering iclds and having modern workshops
with zood ecuioment end facilities., To assict in building up this Cshoghba
I.D.C the Federal Government hz2d recuected technic2l =ssistance from United
Hations, and ac result UWIDC- Pmciect DP/ITIR/73/C'L wan established in 1976
to develon thirc plazmed Oshogbe I.D,C and et it in full operation., Since
1976 UNIDO hss assigned various *technicel coxpertc *o the centre,

The URIDO-Foundry 7nginerring tomert aseigned to the Oshegbo Project in

1978 has assisted variour Higericn snall sc-le foundries in several States
during his missior in Figeria. 7Zhiz marticwl-r report describes a special
cage vhere some nev idez2s were practiced in one Figerion small scale foundry
ectablishment in Ibadzn. Feamely, z sell cold blast cuvola furnace was
designed and built up locally using local materials, zné it was operated
using local hard-wood charcoal ac fuel.

2. The 4im of the Chsrcoal Cunola Proiect

The major part of the world's grey cast iron is still melted in cupola
furmaces which are operated with metallurgical coke zs fuel. In Figeria

the foundry industry has not yet zrown up and developed as much as many other
industries in the country, and particularly the iron foundries are very

rare., ‘pprovimately ten ironm foundries evist in the country and only four of
them use cold-blast cupolezs for meitirg cast iron. ‘lso the production
methods are primitive and the guality of finished iron castings is

relatively low,

Because cupola furnace needs 3vecizl metallurzical coke as fuel, - which is
not locelly available in MNigeria and must be thorefore imported, - thic fact
has discouraged the most foundry entrerreneurs to ezatablish iron foundries
ueing cupoias as melting furnaces. ‘ccordingly, a question was arisen,

what are the vessibilities to replace the imported metallurgical coke by
the local charcoal? This has been done in some other ccuntries before

and with good success., Also UNIDO haes reported one successful case some
year: ago (UNIDO-Publication No. ID/178-1976).

Consequently, if the local charcoal in Nigeria could be used successfully
in small foundries, it would cp2m a completely new chennel to develcp and
immrove the badly needed iron foundry industry in the country. Secondly,
the idea to design and build up = small cupola locally with gimple tools
and simple methods, could encourage the foundry industrialists more to
undertake foundry projects which can produce cast iron castings.

On the basis of these ideas some foundry entrenreneurs were contacted in

oxder *to find out if they are interested in the proposed charcoal project.
Most of them were very willing to undertake thiz tyme of evperiment. : 3 the
fir=t "tosting ground" was selected . bayomi “oundry "orks in Ivadan, Cyo [tatn.
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This foundry has be
-

alr=ad- pmoducin <¢fit iren cantings by melting the
imon iz @ osmell ol re

on
-fired cru:.ills furnace.

3, Yeow the ™Mimace vrmo oelilt ue

2.1 Ceneranl

Commplete drawings for z culd bleot ~weole fuimnres o Y00 =@ internal
diameter were rirst made Uy the C¥ID.-l2chienical “ngineering Txpert in
Co~operuticn with the Tilld=lcundwy "™mzince-insg “-oert. Then cuotations for
material and fabrication custs were recuarted from 2 ioecal 'Btecl/welding
construction compay. However, the ccstc were Sound too high for this
particulzar purponse. Thereforz other aliernativex wers thouzht over, and
finally & proposal to build up a smzliler cupola using two empty oil-drums
was found viable, and was accepted.

4 detailed plan -as made and accordingly, the following materials and
equipment were remuired for the project:

- tvo empty ocil-drums (56C mm diamete )
- - one air-blower, capacity abcut 20 n”/ain with air-pressure of 200-300mm
wreter,
‘ - bottom stand for the furnace (made of sieel by welding)
| - cupola lining material, zpprox. 600 kg
- - materials for melting ( iron, limestone, charcozl)

A suitable air-blower was already ezisting in the foundry, and only the
two drums and the bottom stand hzd to be Jurchased as well as the various
materials,

Yhen all materials and items were provided, the construction and installation
could be started. The cunola was completed within about three weeks. The
installation and lining work were cz.ried out strictly under the guidance

i and assistance of the UNIDC-Toundry Fngineeri oxpart, who spent seven

‘ long days in the foundry shon at *hat time, to be able to complete the work
in a proper way and in reasonable tire,

The total material costs to build up this cupola furnace were about

3.2 Tocknical Detaile (see appendir No. 2)

a) Dimensions and Characte=istics

- Dxternal diameter : 560 mm
_ - Internal diamcter : 320 mm
i -~ Number of tuyers:
i a) first design: Cne tuyer, 100 x 100 mm

] b) after making vind belt: three tuyere, 80 x 80 mm each

- lining materiai: Acid cupola ramning mass, imported from
U.Z., ca. 500 kg
{ - air blower: 2950 rpm, IHP, air volume 30m3/min, pressure
200 - 300mm water (10,...12 inch water)
- Total height of the furnace: 236 cm
| - Melting capacity: 600 - 700 kg/h

b) Inctallation and lininzs

i ) The two drums were niled on each other and joined with " bultg,
. and fixed on the bot*om stand with similar bults. The bottom stand
vas installed on a zonerate block or ‘m ¥ 1m and zbout LO cm deco,




s orome e ekl Trem the Uotoon Lt aring 2 ovlindr
yonn feoTe) which vne grodusllv 1iT4zd wowexds cecos 5
36 0f tho womming voxk,  Lefoxe Tormin thae linins mots
w31k wator %o 2 wmoirture contimt of &
~Taces - econpleted the 2ining seee 1ot to d o] T T
40 Gins oericd som2 Tire-oods was butmed in the furncor To wach
tne bacic dipmeae of tho lining,

lls finmgdl drying and warming up wes cevrmid out by owmins firc-woods

=1¢ 3y iz the fusmace for cbout thres hears just befors the first
m2li droc:ed.

he Derczintion of the PMelt Proce:s

L,1 Zoy Matewials

The: three basic »2w meteriais for meliing cast izon a2re: 1) iron
?) limcctone, 2) Celze. Fommall: Terro-silicon and ferro-mangemese
are z1s0 required in smell cuuntities., flso some fluing materizls
are nomally uscd it availablc.

In thi=z project only th: following materials were used and they werc
all of loczl orizins

- 5oy cast iron cerap
- limertone
~ hzxd-wood charcoal

“hen tin orocees will be mere developed z2nd the operztiona
charnctoristics of this perticuler furnece are thorouchly studied,
~dditicne of nace=grrr farro-zllors an well as porasible Tiuving
mat:rials czr b2 caiculated and =150 use of steel scrar as nart

o the: cherge cen bo implimentad.

3

: -~
rne L

final avarage corposition of rach charge vas as follows:

40 kz iren scrad

D

kg chzarcoal

S 3

.= kg lime=tone

.2, 1izltinz Procecos

ibout threc houre before starting charging of iron into the

fummeacsz, zhe furnzce bottom was prerared by ueing ordinary moulding
rand, Thoreafter Tire~wood was put into the furnzce and zct on

fir~ with kerecrene. This slow heziing - drying procr:is was ltent on
going about thre: hours, Then some bucketful of chzrcoal s charged
in, ‘hen this charcoal wac hot and w2ll ia fire the remzining nart
of "hed-cokzr, (i.e. charcoal) was mut inte the furnac:. After about
thirxty mirmutes the blower was svitched on znd the air ves blzoted
cbcut tern mimutes, Thereafter the heizht of the bed-cokz was

checird and littie mor: chercocl cdded. Tha topwing hol> was

closced, and the chariing could be started. The materiels were
cherged in the {ollowving ord .t limesionc = iron - charcorl, ‘ftor
cbout 4 - 7 nimutzs drops of molien iron could b~ seen if looked

1% the glowingz charcoal through the tuy2r. The melt procees warn

well on.
Twen izg rterted te man out from the sl2g Tpout, that was an
indicztion th-t

The, tim. for th

itk - ‘hzrpened <tz~l red, 'altim iron s’arted to run through
b mment to the 1241z k2ld4 nder the spout.

the Mirnzee bottem wnz zoiting full of molten iron.
firs* *coping had come. The tapping hole was opcnad

i)
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L., ocordine the Project on z mevie film

Turing this cupola projoct the TWILS-Tcundxy "ngineering Bxpert was

! taking several film shots with i owvm movic cauere, +ith intencion

' to wrke a chort introductive docum:mizry 7ilm zbout th2 i:—eriments snd
ackis>vemenis, <11 the films Zave D23n nov processed and the vhole film
has been cdited end completed. The film in & coloux film of super § mm.
It's longth is 11 mimetes, It shovs briefly 211 the main actions =nd
woxrik carmca out durirs thoe proj.ct, being S0 a complementory recordé

| to thkis rcnort.

5, lcrults 2nd Achizvements

he cbjectivaes of the project vrore met owite will snd the whole
e¢rperirent was very satisf-ctory.

Yovever, some more meliing tects rust be still car _ed out o find

out the mosz®t onticnsl condition:s for the welf procers and the mesimum
meloing canzaeity of the furnzce. #l=2 mechinically harder ané stronger
charcoal rust b2 Zound to 2nsure longer melting period-.

“he rost importont asoeriment of the pmoject vwmn, thet the choreoal
cr:oted enough heat {or “the nrocess, The ixcn could be melted ~z3ily

and relatiely fomt, ~nd +the t mm,*e.*ure of th2 mol=en imdn wog nigh
enouzh.,  Cn the oihzr hand the mechanical grc-)e‘ ti27 of thc used charcoal
wers 1no% a8 good ag required, and the chorecel wazs burning slighily too

| foot

If 2 good ~uality charcorl made of hard-.nod can be found, and if it is
P availabl: in le2ogar muentitics, thero will b no difficuliies when m:liing
: iron in this type of cupecla furnoce.

6. CONCIMETION

As th: achisvemente of thi» nmmjeet shov, ths nossidbilities to onerate a
simle cupola furnace in Yigerie by using loc;.x wor naterials are oy
mromiging, 130 the costs to duild un thiv tyme of smell cupola arn very
low, and the technical skill rcoulred +o construct ths furmszce could be
¢2cily aveileble in the country.

i Tniz morne that the method could be 2dopted by foundry industrizlis
vithout cny difficultien, 2nd on the other hrnd it will <ncournge

| found—ymen %o start sroducing more the badly needed iron cistings in
175

i ~ L




APPINDIN MO, 1

SUMMARY OF MY DFPORTS
DESCRIPTION MELT  QJFPCRT  NIITB
1 2 3 L g 6
Date of the experiment 2/2-81 | 17/2-81 | 12/3-81 8/1,~81 | 28/4-81 20/5-81
Estimate air pressure
(inch water) 30 30 30 12 12 12
Estimate air volume 3 20 20 20 20 20 20
(m” /min)
Bed coke height (cm) 89 85 85 85 85 85
Weight of bed coke (kg)
a) with charcoal 30 30 Lo 30
b) with coke 0 50
Size of the charge (kg)
-~ iron 50 Lo 1.0 - Lo L0
~ limestone 1.5 - 1.5 1.5
- charcoal 9 9 - - - 8
- coke - - 8 - 8 -
Number of charges melted 5 S b = 2 2

Melt procedure (timewise)
-~ furace bed prepzred (hrs) 11,00 11,45 08,L,0 |09.10 | 11,00 | 11.00

= fire—wood in + fire (hrs) 11.20 | 12,00 1 09.00 }09.25 j11.15 | 11,19
-Jibed coke charged (hrs) ko | 13.50 | 10.30 |10.30 |12.00 | 12,00
- rest of bed coke charged 15.00 13,55 10.50 { 10.50 ] 12,30 }12,20
~ cloging of the tapving hole | 15.00 13,65 11.00 | 1C,55 §12.0 } 12,10
- 10 min blasting 15,00 13.55 14,05 { 11,00 112.50 | 12,L0
. - bed coke remedy : 15.10 14,09 11.15 - 13.00 | 12.50
= charging started 15.10 | 1b,05 111.15 | = 13.10 1 12.50
- 15t tapping 15,30 11,30 12.20 - 13.30 13.10
1 = Last tapping 15.50 {1 1L.hS 12,40 - 13.90 =
= Number of tappings 2 2 2 - ? 1
f = Estimate iron temperature | 1250%c{ 1300% | 1250%| - | 1250%] 1200°
| =Charging finished 19.35 1 Lo 112,30 = 13.40 1 13.10
1 =~ Blasting finished 15,55 11,50 12,45 111,30 : 13.50 ! 13.19
'- = Bottom opened 16,00 | 1L.55 112,50 }11.35 { 13,65 | 13.20
HEMARKS:
1
; - Major changes from previcus| - better | coke air lower | wind-
) : melt char- pres~ | air belt
' coal sure pres—
‘ B redu- | suxre
ced
‘ = Rate of success _poor satisf, | satisfy mood | satisf! satisf,
- General Too iron- air new vind more
sof't coke pres- | air belt bed=-
1 char- ratio sure pres-- | re— coke
: coal chang- | too sure quired| required

ed hizh tested
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A PAPXR DELTV:RIED BY MR M.J. HAKXA, UNIDO PHOJECT MANAGER
AT I1.D.C. OS5H0GEQ, ON THE CCCASION OF THL MONTHLY MEETING

OF "FOUNDRYMeN ASCOCIATION OF NIGE:IA, F.A.N." EELD IN
OSHOGBO ON 11TH — 12TH MAY 198L

TEE IMPORTANCE OF ENGINEERING
INDUSTRIES I¥ THE SMALL AND
MEDIUM SCALE INDUSTRY DEVELOPMENT
IN NIGERIA

General

The industrial development of a countiry depends essentially on the possidilities
of the manufactuzre of basic industria. equipment and machinery as well as

spare parts, but also on the ability to zarry out a wide range of repair and
maintenance activities. The basic engineering industries form the field which
can produce these above-mentioned items.,

what is generally understood to be the concept of basic engineering industries?
The fundamental units esupporting the basic engineerins industries arn the
fourndry, forging ohop, moching shop, neat ireatment, tool room, fabrication
shop, metal coating shop, pattern shop and woodworking shop.

B
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Accordingly, the industrialization of a country based on the development of
gelf-reliance and economic independence would first of all require, that the
basic engineering and particularly the allied metal working industries should
te given the very first priority, and they chould be developed as rapidly as
possible.

What the Ingineerin~ Industries Can Offer

with the establishment of basic engineering industries, natural resources,
particularly basic metals, are increasingly utilized, capital formation is
accelerated, and the manufacture of components, spare parts, machinery and
equipment is possible,

Als0 badly needed foreign exchange is comgerved for the other economic
activities in the society, and contributions are made to the maintenance and
productivity of agriculture and the other industrial sectors.

Basic engineering industries provide a basis for the development of science
and technology, including research and development activities., There is no
point in establishing high level research centres or scientific laboratories
if the country does not have the basic engineering industries.

Engineering industries increase employment opportunities, not only within
their own sectsr, but also in the other economic gectors of the nation, and
they offer highly qualified and skilled labour which can be absorbed {n other
industrial activities,

The setting up of small and medium-scale engineering enterprises would help
form the basic infrastructure on which to build an expanding technical
capability and thersby create the self-reliance, which could lead to the
manufacture of exportable products.




What are the Priorities?

The manufacturing cepability of an established engineering subsector covers a
wide range of engineering products including capital goods such as machinery
and equipment for metalworking and related industries and plant for most other
industries.

The most immediate and urgent requirement: at the present time however, is the
engineerinz industry's ability to transform raw materials into essential spars
perts and to restore repairable machine parts and assemblies by the employmont
of modern workshop processes.

The most rewarding strategy would be to encourage the establishment of small
and medium scale foundry and machine shop enterprises.

The following capacities of casting, forging, fabrication and machining
facilities sbould be the first aim:

- Tou -:,— 33"‘“1 ovaa far orey cnata {mn hrass onmd glu—d—do— ~ocdinm~a sonohla

et Gy bbibdedbd WA W e W R - e e e
of casting machine beds up to 5 ton.

- forging and heat treatment complexes capable of forming parts up to 30...
LO kg.

- machine shop complexes for machining castings up to 5 ton and forgings up
to 150,..200 mm diameter and length of one meter.

- toolroom complexes for the production of jigs, tools and fixturse, for
repair of tools and for manufacture of precision parts.

- fabrication complexes for production of welded parts and components.
- metal-coating complexes for nickele-chrome plating etc.

In Nigeria, at least one la-ge machine tool mamufacturing complex is well
on the way to completion as i Government-sponsored joint project.

The present mamufacturing programme includes metalworking milling machines,
centre lathes, drilling machines, power saws and pedestal grinders.

The small and medium scale workshops we recommend would be complementary to
the Machine Tool Complex and the equipping of these businesses would be logical
outlet for the products of ihe Machine Tool Complex.

The priority products of the small-scale workshops must include the manufacture
of spare parts and assemblies already in urgent demend. As experience is
gained, the workshops could progress to the mamufacture of well-desigmed
machines for agriculture, food processing and the building trades. Certain
workshops might then specialize in the manufactiure of hand tools, such as
shears, hammers, pliers, blacksmith *cols, chisels and saws. V¥hen supplies of
special stecls become available, other workshops could venture into the .-
mamufacture of cutting tools such as hacksaw blades, files, twist drills, taps
and milliny cutters. 'YJe see no reason why small and medium scale busincsses
could not then progress to the manufacture of power—operated hand tools including
drilling machines, grinders, eircular saws and sanders. YWith experience gained
in such precision, the domestic manufacture of measuring equipment, precision
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instruments and accessories would logically follow.

Practical Limitations

If we think the development strategies and the practical realities for example
in the case of Nigeria and the indusirilization process in Nigeria, we can
identify certain fields and specialities which should be carefully studied
and taken into comsideration befors local manufacture can be started.

when we talk about machinery and apare parts industry, which for example is
now one of the first priorities to be developed in Nigeria, it does not mean
that every spare part and every machine component should be made locally.

No, - there are various special products and components as well as metallic

raw materials and other items, which cannot be yet mamufacture locally, firstly
because the required akill and kmowledge is not yet available, and secondly
because it will not be profitable., It 18 more economical to buy these items
from other sources., This practice has been implemented in nearly every

country in this world.

Usually these special items include ball and rovller bearings, oil seals,
tranzmission compunents, automobile parts, high speed steel cutting tools,
carbide tools, abrasives as well as various steel alioys and metal alloys
and also ferro-alloys apd other foundry and metallurgical chemicals.

4s circumstances change and industriel development makes good progress, the
poseibilities of local mamufacturing of these more difficult products can be
studied and accordingly implemented.

Need for Desimm Fngsineocrs

Despite the fact that in Africa today there is no shortege of mechanical
engineere with degrees earned at Universities at home and abroad, it im not
easy to find examples of good engineering design and marmufacture., Academically
qualified young men may be seen holding oatensibly responsible positions but

who have so far not made any contribution to the advancement of product design
and mamufacture.

The cause may be in the fact that industrialization has not yet reached the
stage whers the ability of engineers can be utilized in a creative capacity,

or there is not enough encouragement or motivation for this complicated
career,

But industrialization i 8 proceedi{ng, nomatter how slowly and
.the time has arrived when we must seriously question whether the up coming
engineers are sufficiently equipped to meet the product design challenge.
Design engineering demands such a wide range of practical knowledge and
experience that we suspect that this aspect of technical training has been
somevwbat neglected,

The urgent need in Africa today is to extend the practical knowledge of the
academically qualified design engineer in a much more intensive and specialized
degree than he has hitherto received. The ambitious design engineer must
become familiar with all the techmnology necessary to enable him to enter the
profession of design engineering. To remain effective in this field of
engineering science, he must acquire copies of ail the international engineering
standaxds for materials, machine elements and instruments,
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He mst have a full knowledge of mamufacturing methods includings

Poundry practice, forging methods, presswork, welding, die forming and
cesting, precision measurements and quality control, machine shop practice
including gear-cutting, jig and toold design, pneumatic, hydraulic and
electronic control systems, workshop organization and management, material
testing, bheat troatment.

With all thie knowledge, a would-be desism engineer would not succeed unless
he has the wish and ability to express his idsas on the drawing board.

Conclusions

Concerning the basic characteristics of the industrialization procees, I once
again would like to cmphasize the importance of basic engineering industries
in every country where the industry should make some progress,

In Nigeria, we have &0 many industries already existing in the society, but
unfortunately the supporting basic engineering industries are very very few.
wWithout these importaont sectors of industry, such as foundries and machine shops,
no proper development is possible. Every factory is depending on imported
components, spare parts, tools and various materials. If most of these
components and parts could once be manufactured locally, the whole industrializa-
tion process could make much more progress, and Nigeria could become step

by step more self-reliant,

Oshogbo, 11 May 1984
/L

—_—
o J. Ezééé .

UNIDO Poundry Industry Expert/Project Manager
Chairman of Foundrymen Association of Nigeria (F.A.N.)
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