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1.0. SUMMARY 

This terminal report o:f the UNIDO-Project DP/Nm/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 contj.nuously insufficient and inappropria~e so 
that many of the specialized UNIDO Experts did not have 
suitable counterparts to work with and to traiil them. 

However, despite of this abovementioned imperfection, 
most of the project exp~rts 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 necessity ~t the workshops of IDC's has been strongly 
emphasized.· Also advise and proposals have been presented 
concerning the organizational requirements for IJJC's, staff 
requirements and traj"ling, operational requirements, general 
development of small-scale industries in Nigeria and the 
possible further need of External Technical Assistance for 
this development work. 
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2.0. INTRODUCTION 

The importance of the small-scalt· 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 prograrune of assistance 
for the improvement and modernization of existing small­
scale industrial establishments and the develonment of 
small-scale industries in all States of the Federation. 
The following two industrial institute3 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 institutiunal structure. 
The final plan is to establish one IDC and one SSIC in 
each State. 
In May 1975 an agreement was signed between the Nigerian 
Government, 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 cons~ruction 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,~65.- and the Government inputs 
N 5,808,001.- 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 four smaller 
IDC's in Benin-City, A.kure, 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 establish­
ment of a small plant like seltction of product-line, 
selection of machinery and eq~ipment, 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 development 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 Ir.dustries 
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. 
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3 . 0. FilillINGS 

3.1. Project Plan of Operation 

3.1.1. The Conceot of Industrial Develooment Centre - - - - - - .... - - - - - - - - - - _ ... _ - - - - -
The original purpose of Industrial.Development Centres 
was to give technical and managerial assistance il:. 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) Selection 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 s~arting 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) Manufc.cturing of parts and components to re-start 

machine:r-y and equipment rendered idle for non­
availability of spare parts 

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

8) Improvement of product design and manufacture 
o:r prototypes 

9) Adaption o:r technology and process improvement 
for small industries 

10) Production Planning and Control 
11) 
12) 
13) 

14) 

loOk-keeping, accounting and cost analysis 
Marketing counselling and sales~RI:Omation·: _:..' ..3 

Financial counselling and credit~- .i:trrangements 
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 manu:facture 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 methoda 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 ~he urban centres. 
2. Also, to ensure that the s~all-scale industry sector 
keeps pace with Government plans to industrialize Nigeria. 
3. Improving the efficiency and productivity of existing 
small-scale industrial establishments in the six States of 
Bendel, Kwara, Lagos, Ogun, Ondo and Oyo by: 

Providing a 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 ::>f: a) Marketing, 
b) Book-keeping and Financial Control, c) Machine 
Installation, Maintenance and Repair, d) Product Design 
and Improve~ent, e) Quality Control, f) Production 
Planning and Control, g) Tool and Die Manu:facture and 
Design, h) Plant Layouts, i) Purchasing, J) Store­
keeping, k) Worker ~raining and Education, l) Technical 
~ise 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 implementing 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. 
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9. Acting as a catalyst in creating links between lar5e an~ 
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 Escates 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 iL. 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 ope=atinn 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 and carrying 011t 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, tools, 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 t9 planning, organization, 
and operation of IDC's in Nigeria. 
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3.2. ASSESMENT OF PROJECT ACTIVITIES 

2_.2.,!._E!_t~n~i~n_S~z:!.i£e~ 

One of the first activities after the commencement of 
the project was to carry Jut 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 important 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 ve"':Y succesful. 
Additionally assistance in method improvement, plant 
layouts, productivity, quality control, record and costing 
p=ocedures and accounting has b~P.n given to the small-scale 
industrialists in all six States. 

2_.~.2._I£d~s!rial !_r~i!!i!!S 

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 3~ 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 ~ave been given training in special technical skills 
or in particular areas of work such as production control, 
quality control, product desi~, 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 overseas 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 Exp~rt have given a special lecture serie of 
3v 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 Mechanical Engineering and Product 
Design. 

3.2.3. Industrial Surveys, Research Work, Information Service - - - - -. - - - - - - - - ·- -- - - - - - - - - - - - - - - - -
Several plans to carry out tecnno-economic surveys, market 
studies and other important industrial studies were made, 
but 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 Industry Survey carried out by the Foundry 
Industry Exp~rt du:::-ing the years 1978 ... 79. This survey 
studied the situation of foundry industry in the whole 
Nigeria, it analysed the production outputs, process methods, 
raw material sources, quality level and existing problems 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 ) 
ConcernL~g research work, not much 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, b~t due to lack of funds tne studies were 
not possible to complete. A part of this research was a 
special study concerning t~e use of local charcoal in meiting 
cast iron in a cold blast cupola furnace. A small cupola 
furnace was built up and ~arious types of local charcoal 
wore used for melting iron. As a result it was found that 
only charcoal made of hard wood coul~ be succesful for this 
purpose, (see annex No.7 ) 
One very important activity within the project was the de­
velopment of industrial information service of IDC Oshogbo 
and of other IDC's. The ai~ of this activity was to provide 
technical inf orma~ion for the small-scale industrialist in 
all possible engineering fields as well as other industrial 
information concerning questions in management, finance, 
business ad.ministration, ~conomy, accounting, marketing etc. 
A considerable assistance in this respect was received from 
UNIDO Headquarters'Industrial Information Service, which was 
always ready ~o 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 
comple~e and operational workshops. 
The Project Experts 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 ~o assist in setting up the machines into 
operation. 
According to·:~t.Ge original plans the fallowing workshops 
were to be built up during the first phase of the projec~: 
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 Government of Nigeria. 
The purchase of all machi.nee 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 Expe:::ts with their national counterpart staff should 
take care of the installation work of the machines and set 
them into operation. 
Concerning the other ITIC's ill 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 rnc's and made recommendations for equip~ent 
lists and machine layouts for each engineering workshop. 
Because the original plan for the Workshops of ITIC Oshogbo 
did not include a proper Foundry workshop, the UNIDO~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 fiLancial constrains the work was 
postponed for several times, and has not yet started. 
Because of the short fall of GaveI:D.I11ent 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 Government 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 possibld 
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-Found.ry 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 ( H 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 bee~ 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 L"NIDO-Wood Working 
Expert together with their countArparts, 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 ~d two private small-scl:l.le industrialists in 
Lagos and Bertin~City. Two of the lathes are 150 mm - steel 
fabricated woodturning lathes and the other two 175 mm wooden 
bed woodturr,ing lathes. 
Also considerable assistance in engineering-design was given 
to ARCEDEI1 ( 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 Cantres for 
Engineering Design and Manufacture in African Countries" held 
on the 30th 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 11 was presented by him during the workshop, 
( see annex No.5 ). 

' The basic idea that various small-scale industrialists 
should get their spare parts for their machines manUfactured 
locally by other specialized small mechanical engineering 
workshops in Nigeria was gradually developed. In several 
cases entrepreneurs were directed to contact a smci.11-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 En~ineering Expert. 
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Additionally one small-scale industry metal wo:~shop in 
Oshogbo ··as selected as a project object to be up-graded 
and developed for manufacturing spare parts for other small·­
scale industrialists. The UNI.DO-Mechanical Engineering Expert 
~~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. 

3.2.7. Establishment of Foun~en Association of Nigeria -------- -------------------
According to the recommendations of the Foundry Industry 
Surv~y 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 officiall7 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 en req1 ?st on the technical 
and management aspects 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 rnc's 
in Nigeria. 

One of t:1e main duties o:f the internatfonal 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 
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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 ma.Ly counterparts. 
The best was the situation in the field of textile engineering, 
because there were 15 textil~ engineer counterparts out of 54-, 
the total amount of senior officer counterparts at all the 
five IDc's. 

\ 
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3.3. MAJOR PROBLEMS AND DIFFICULTIES 

1. The hold-ups in the release of the Government Trust 
Fund Money for the purchase of tb.e machinery and equiprrent 
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.- ) W!d 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 Oshogbo. 

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 Exp~rts 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. 
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3.4-. PROJECT ACHIEVEMENTS 

3.4-.1. General -------
Due to the fact that so many problems and difficulties 
bad 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 frc.im bankruptcy. TLis assistance 
has been part of the extension service duty for small­
scale industria.list;s, which all me' s should carry out, 
but often the valuable assistance was given directly by 
the UNIDO Exp~xt 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 ~he realization of the 
project was not waisting of time and money. 

3.4-.~--I~d~strial Tr~i~i~ 

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. 4 
Also individual entrepreneur training was a significant 
form of training within the project, e.nd 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. 

2_.4-.z._Ext!n~i£n_S~r.!i.£e.! 

The second most succesful achievement of the project 
was the assistance in industrial extension services 
rendered to the small-scale industrialists in the 
six 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 assistance \tias 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 accounting 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 mwiy other detailed technical 
or managerial questions. 

Four woodtu...T'!ling lathes as prototy'l;)es 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. 

,2..4.2._D~v~l£P!eE_t_of. IDC !!,Orksh£P~ 

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 . 

.2.·:t.•6._E!t!blis~ent_of !o.::n~~s~o£i!tio!!_ 

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
national Committee of Foundry Technical Associations", 
CIATF. 
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3 .4-. 7. Co-ouerative Associations for \·leavers 
-----~-----------------
The UNIDO Textile Engineering Expert together \'Ji th his 
counterparts was able to establish co-operative activities 
within the textile industrialists particularly within the 
weavers. Through the establishment of co-operative asso­
ciations, the entrepreneurs were able tc purchase raw 
materials easier and more economically. 
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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 experie~ce of the UNIDO Experts 
in the Nigerian industry and at IJ)C 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 ITICs 

The Industrial Development Centres s:lio.u.ld be operated as an 
autonomouscoJ::pom.tion 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 Requirement"s for IDC's 

As already several times proposed the three oldest IDC's 
in. Nigeria, i.e. IDC-Owerri, TDC-Zaria and IDC-Oshogbo, . 
should be operated as Zonal Centres, and all other IDC s 
should operate on State basis and subordinated 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 responsible 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 Reauirements 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 1>lorksh9ps for IlJC s 

Because Nigeria does not have yet a sufficient infra-
structure of small-scale technical industrial capability, 
at least the zonal rnc's should possess the ~asic 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 manu£acture 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 Reauirements 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 calculated. 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-Scale Industries 

To give better and more efficient assistance and support 
to Nigerian small-scale industrialists the Federal Govern­
ment should study the possibilities to strengthen the 
following activities: 

1) To reactivate the Small-Scale Industry Credit Schem.e 's 
function and to improve the availability of loans 
for viable small-scale industry projects. 
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2) The small-scale industrialists 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 suppo~t 
from the Governmentw 

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 Assistance 

If the Federal Government of Nigeria is willing to con­
tintie 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 fol.illdation for i n d u s t r i a 1 
integration at the sub::·egional and regional levels and 
to achieve a minim1.im of 1.~ % 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. T~ese 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. 

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 UNIDO EXPERTS AT THE PROJECT 

?ost Description Name of Expert and Duration 
Nationality 

Project Manager/ M.J. Hakka (Finland) Jun78 - Jul84 Foundry Expert 

Mechanical Engi- J.W. Weston (U.K.) May79 - JuJ.84-neering Expert 

Woodwork Expert c. Swaelas (Sweden) Oct83 - Oct84-

Training Exp~rt G.M. Casas (Peru) Apr78 - Apr79 

Management & Mar- A.J. Ahonen (Finland) May78 - May79 keting Expert 

Tool and Die W.G. Dowe11 (U.S.A.) May78 - May79 Expert 

Woodwork Expert C. Holmes (U.K.) Aug79 - Jul80 

Industrial Engi- G.L. Page (U .K.) Jan79 - Sep81 neering Expert 

Woo~work Expert R.H. Glossop (U.K.) Sep81 - Aug82 

Automobile Expert E.L. Bauer (W.Germany) Oct81 - Aug82 

Project Maaager W.M. Thompson ( U .K.) Aug76 ~ Dec82 

Textile Expert G.V. Grunwald (Austria) J an81 ·- Jun82 

Leather Expert R. Mezeray (France) Jan80 - May82 
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LIST OF NATIONAL COUNTERPART STAFF (GOVERNMENT PERSONNEL) 

1. IDC OSHOGBO - OYO STATE 

Post Description 

Cbief Industrial Officer 
(Director) 

Senior Technical Officer 
(Auto) 

Technical Officer(Textile) 

Name of Incumbent 

O.A. Kayode 

T.o. Olujoka 

T.A .. Olowookere 

Higher Tech. Officer(':rextile) O.A. Oshinowo 

Technical Officer (Textile) W.I. Esan 

Higher Tech.Officer (Leather) A. Matti 

Higher Tech.Officer (Wood) T.O. 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) F. Akingbemisilu 

Industria~ Officer (Eng) K. Obadina 

Youth Corp. (Management) A.C. Akintewe (Mrs) 

Youth Corp. (Marketing) O.M. Omomoyesan 

2. IDC ABEOKUTA - OGUN STATE 

Proncipal Industrial 
Officer ( Directo1· ) 

Senior Technical Officer 
( Textile ) 

C.A. Akinseye 

G.F. Adesodun 
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Senior Technical Officer (Ele~trical) 

Senior Technical Officer (Automobile) 

Higher Technical Officer (Wood) 

Higher Technical Officer (Wood) 

Technical Officer (Textile) 

Technical Officer (Metal) 

Technical Officer (Leather) 

Assistant Tech. Officer (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) 

Seriior Technical Officer (Automobile) 

Industrial Officer GD I (Management) 

Higher Technical Officer (Textile) 

Higher Technical Officer (Wood) 

Higher Technical Officer (Leather) 

R.A. Bello 

J.o. Ofume 

o.o. Sonubi 

S.A. Ogunsanwo 

K.A. Mayungbe 

L.A. Odunowo 

:n:.T • Adesigbin 

A.N. Olowof ela 

A.O. Adetayo 

F .R. Adeniyi 

A.O. Ades eye 

I.A. Adamolekun 

E.A. Olaniyan 

P.A. Omowaiye 

A. Mohammed 

A.O. Agbelusi 

r.o. Okitikpi 

C.E. Omusi 

T.A. Abijo 

O.A. Otenuga 

J .o. Idem11dia 

L.J. Erbunse 
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Higher Technical Officer (Ceramics) 

Higher Technical Officer (Textile) 

Industrial Officer GD II (Management) 

Technical Officer (Food) 

Assistant Technical Officer (Textile) 

5. IDC ILORIN - 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. Egbetola 

M.A. Kazeem 

o.o. Jaiyeoba 

A.Y. Ayodele 

D.I. Adetula 

M.D. Ashonibare 

P.O. Onare 

G. Adejumo 

B.O. Onyekelu-Eze 

A.A. Oriola 

S. Deminwa 

G.A. Magbagbeola 

A.O. Otokiti 

l 
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U N I D 0 F E L L 0 W S H I P S 

Fellowship Post Name of Fellow and Duration 
Country of Study 

Small Industry Development P.O. Onare (Eire) 3 months 
Course 

Small Industry Technical G.A.IT. Imo (U.K.) 3 months 
Course (Leatherwork) 

Foundry Technology 

Industrial Management 

Industrial Management 

Textile Extension Work 

Textile Extension Work 

Machineshop Practice 

Maintenance Course 

Timber Studies 

Lace Manu.facture 

Project Management 

Woodwork 

Industrial Management 

Industrial Management 

Woodworking Machines 
(UNIDO HQS funds) 

Industrial Management 

P.O. Onare 4 months 
( U.K. & Italy) 

J.A. Fapohunda 
(Holland) 

5 months 

w.r. Ogunbode 
(Holland) 

5 months 

S.O. Awatefe 14 months 
(India) 

O. Otenuga 
(India) 

14 Months 

T.A. Omosebi 3 months 
(Italy) 

S.E. Odezime 3 months 
(India) 

J.O. Odemudia (U.K) 6 + 3 months 

T.A .. Olowookere 
( U .K.) 

4 months 

O.A. K~ode 
( U .K. 

7 months 

S.T. Fagbile 
( Eire ) 

4 months 

O.A. Oshonowo 5 months 
(Holland) 

J.O. Ofume 5 months 
(Holland) 

I .O. Okitikpi 
(Italy) 

1 month 

C.E. Omusi 5 months 
(HolJ:;ind.) 



LIST OF SEMINARS AND WORKSHOPS 

Training Activity 

Appreciation Seminar on 
Marketing for IDC Staff 
Appreciation Seminar on 
Training for IDC Staff 
Loan Appraisal Procedure -
Small Scale Industry Credit 
Scheme 
Seminar for Small Scale Textil.e 
Industrialists - Ogun State 

Costing Seminar for IDC 
Staff, Oshogbo 
Metal Work Seminar, Preview 
for IDC Staff, Oshogbo 
Loan Appraisal Form Review for 
IDC Staff, Oshogbo 
Metal Work Seminar for Entre­
preneurs at Abeokuta,Ogµn St. 
Woodwork Seminar for Entre­
preneurs at Abeokuta,Ogun St. 
Lesson on Investment Management 
for IDC Staff, Oshogbo 
Seminar on Operation of Wood­
working Establishments for 
IDC Staff, Oshogbo 
Seminar on Operation of Wood­
working Establishments for 
Owners/rTanagers at Abeokuta 
Establishment of Foundries Se­
minar for IDC Staff ,Oshogbo 
Foundry Seminar at Ilorin 
Kwara State 
Paper presented to Foundrymen 
Association of Nigeria 
Foundry Seminar at Abeokuta 
Foundry Seminar at Ibadan 

Functions of Management, 
Abeokuta 
Production Management 
(at HIDEXTHAC III) 

Work Study (at INDEXTRAC III) 

APF:S: 8 IX N" o . 4-

Duration 

8 hours 

10 hours 

9 hours 

3 days 

8 hours 

4- hours 

4- hours 

2 days 

2 days 

2 nours 

3 days 

3 days 

2 days 

2 days 

2 hours 

2 days 
2 days 

1 day 

1 day 

2 days 

Date 

Jun78 

Jun78 

Aug78 

Aug78 

Sep78 

Nov78 

Feb79 

Nov78 

Feb79 

Apr79 

Mar80 

Mar80 

Apr80 

Apr80 

May80 

Jul80 
Jul80 

Nov80 

Mar81 

Mar81 

Number of 
Participants 

8 

9 

12 

35 

9 

12 

18 

24 

33 

10 

20 

24 

14 

28 

20 

24 

29 

27 

18 

18 
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Project Evaluation 1 day 
(at L."'illEXTRAC III) 
In-Plant-Project Training 5 days 
(Textile ?lant) 

- Woodwork Seminar with Plant Vi- 5 days 
sits at Ile-Ife,Oyo State 
Foundry Seminar at Benin-City 2 days 
Bendel State 

Foundry Seminar at Benin-City 2 days 
Bendel State 

Found....ry Technology Seminar at 2 days 
Kwara State College of Technology 
Textile Seminar for ::land Weavers 
Lectures in Foundry Technology , . . 
at ARCEDEMs international Course 
for Engineering Design, Ibadan 
Lectures in Mechanical Enginee­
ring and Product Design at 
AECEDEM's international Course 
for Engineering Design,Ibadan 
Woodworking Seminar for Small­
Scale Industrialists 

2 days 
3 months 

3 months 

3 days 

Woodworking Seminar for Small- 2 days 
Scale Industrialists 
Idustrial Safety in Woodworking 2 days 
Industry 

Production Technology in 2 days 
Furniture Industry 

Design of School Furniture 5 days 
(joined UNIDO/Ulill3CO Seminar) 

Mar81 18 

Apr81 

Mar82 23 

Apr82 16 

Sep82 20 

Nov82 25 

Jun83 10 
Aug-Cct83 20 

Aug-Oct83 20 

Nov 83 12 

Jan8~ 15 

10 

May84 20 

Jul84 30 
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UNITED ~TIONS 
INDUSTRIAL DEV&.Oat.:.'.NT OHG.ANIZ.ATION Original: ENGLIS:Ef. 

D I. S. C 0 U R S E 

ON THE NECESSITY OP ESTABLISHMENT OP NATIONAL CENTRES FOR 
INDUSTRIAL &'"'VELOPM.filtT AND ~GINEERING DESIGN IN AFRICAN• COUNTRIES. 

GUIDELIN·ES Al.'iD R3COW.tENDATIONS FOR :PLANNING AND IMPL~ENTATION 

~-

MIXXO J. EL\KKA 

UNI.DO PROJ iCT r1U.1.1AGER 

N.IG:3RIA 

On the Occasion of Workshops on the Promotion of National 
Centres in African Countries to be held in Cairo, Egypt 
on the 30 th October ••••• 4 th rrovember 1983 
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THE NEC~JITY OF ESTABLISHM3NT OF NATIONAL C~~ES FOR INJJU~TRIAL 

DEVELOPri13NT AND ~GINEERING D3SIGN: IN AFRICAN COUNTRIES. GUIDE­

LINES iU'iD R.8COM~.1ENDATIONS FOR PLANNING AND IMPLEMENTATION 

1. Ilf'l'RODUCTICN 

AccoJ."diDa to the ~os ?lan o! Action and the Final Act of L88()e, 
adopted in !:a>ril 1980 by the Laaos Econolllic :umadt, the At"rican 
countries intend, dur1ne the p::::esent decade, to lay the foundation 
tor industrial integration at the subregional and re~ional. levela 
and to achieve a minimum or 1 • ~~ of world industrial production by 
1990. At the same time, they intend to do all within their pover 
to attain self-eu!'ficiency in the food, build.ing materials, 
clothing and energy sectors. 

The '!mplementation or this ,Plan is • demanding but 'challenging job 
!or .African Govel.'Dllents. It is also veJ:Y important, because at 
present the standard or living in !!rica 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 success.ful results. 

According to the joint report of UJfil>O, ECA and 0A1J on the proposed 
indu.trial. development decade for Africa, the key to the suceesa or 
the Decade will del)end, in the final ana.17sis, on developments at 
the country level, since the main responsibility !or the implementation 
ot the program:ne lies with the countries themselves, individually and 
collectively. Also the said report continuea that "In f'ull ava.reneae 
ot the complexity or this task and the di!ticulty of the hurdles to 
be overcome, Atrica mat meet the challenge vitb dete:mination and 
exploit to the full its tremendous natural and lmun re801ll'Ces. To 
take an:f other course ot action wuld reaul t in further weakening 
and impoverishing Africa for ta.ture generations (Ret. No. 1) 

This discourse intends to give supporting material and intomation 
as well as guidelines and rec011111endation1 tor this industrialization 
proceae in general, but particularl7 detailed guidance and practical 
propoaala tor establishment ot I a t 1 o n a 1 I n d u a t r 1 a l 
Development Centres and lational Centres 
tor Eagilleering Dea16n in .Urican Countri••· 
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2, 1, Gs!ral DiMDaiOQ! 

llariDg the lut tc 7M.ft the tnnda in vorl4 indnat17 b&T• bee 
conaiurabl.7 ditterent boll what vu tonout iD the nimte• Hn111ti••· 
Partioalarl.7 the stNCtun.l adaptability ot the indutrlalized. aoantri•• 
baa decUned. whilst on the other band th• n.te ot .iJMJRstrial. growth 
in the dnelop.iDg oocmtrie• baa be911 l••• than Ultffted.. 

!!le f•baJ.ance in vorlcl. 1DdllaUT betwe cl9ftloped llDd dnelopiDg 
coantri.u x sine, '.ft3. hi8h rate ot intlaticm ad the oontizmou arcvth 
ot tore18zi debta in 110st dneloping ooantriH haTe worNmd. the 
aituaticm. 

Acco1'diJ:lg to the latest Indutrial Dneloi-zri ~ ot UIIDO, "World 
Indutr,r in 1960• (Rat. 2) a comparillOll ot the global diatrilftltion ot 
popalation and. net umtactu1Dg oa.tpit &bow clearl.7 the pnHDt 
iabal811Ce• and iMqu1 tie• ueooiatecl vi th the world 1Ddub'7. :ror 
exaple, 1D 1960 the denloping ooantriea• ahan ot world umatac~ 
T&l.u &d.ded (MV.l) _.. 8.~, while their &haze ot 110rld population waa 
57.~ ID 19&> the cor.xwspcmding f16me• ot world MVJ. m4 popilation 
were 10.9" and 65.0}() respect1vel7. The abara ot the dnel.op.iDg ngiou 
in vorlcl. MVA in 1980 vu distribQta4 u tollowaa 
Uri.ca 1.0%, Latin-Derica 6.1% ad West-so.Ith and Eaat .lei& 3.B%, 

ID mother study ca.rrl.ed b7 UllDO the resal ta 1ndioate that the 
48Telop1Dg ccnmtriee accounted. tor 1~ ot vorl4'a net oa:t}Rlt in tood. 
p1'0dllcta, 16.9" in textiles and onl7 7,~ tor .indutrial. cheaioala. 

3,2. 11nanc1al Situation 

'?he e, p betwen the uoant ot iJltematicmal !iJMmce pnamtl7 
&Y&il.MJ>le to the dneloping OOCiiitzi.88 and to tbaJ.r future ~t· 
ia widening u the resalt ot n.riou cellplica'tecl. reuone. fint ot 
all the incZ'9ue ot !ore.f.sD pri~te illTeatmnt bu been leas than 
mticipated. Seccmdl,-, al thaagh net tonisn p:rinte i.Jweatamt iJl 
clnelopi.Dg ccnmtri.e• in 1978 vu .,n thm Wice than in 1970, intlation 
•J:Oded mch ot the apparmt gaiD. il.o the U.eloping coantri•• llb&re 
1Ja rioclc ot clirect torei&n iJIYestamt bu actul.17 decl.1ne4. 

Comequntl.7, the OODli Ucma &DY•mi11g the ant 1 u111 v of 
.m-tematioD&l timllc• to the 4-el.o}Wl.r ooantrJ.•• an nll tno-. 
lor ample, 11b11• the 4.ebt of tm clnelopJ.nc ooantri• illonued. 
tbl:Mtol4 tu1:Qs 1970-n, the emm&J. debt HZY1oe obarp mH toartolcl.t 
(JW.2). JcoozUDg to the Bmmt a.pozt ta. GiaUJlg ubt ot the 
clnelop!JW oomitriea 'betnca 1980 lllld. 1985 woal.4 h&T• to iDcreue bJ' 
1JS & JOO, •• .$00 billion in o1'd.er to ...tain n• their pnMDt low 
gmvtb rate. 

We mat all acne that the mdeDl 1Dlu'b:1&1 wrld bu ita mota iD 
a laiator:r ot acc .. atQl 4n.i.oi--t of 801moe ID4 tecblloloa, and. 
to4q 1Ddut17 rel!• more thllll «er Wore OD a oontuu.Uoa ot thi• 
d.neloplmt. 

'1!1e d=snt• tor h1gbu qaali't7, 901"9 ettici•t pertomeoe - cnater 
oap•i't7 1D umtactlln4 pmdllcta an iDonHing ocmtim«'•l7, .U a 
realt more COllpl1oate4 umtaomrtnc p1'00ews an 'be1Jlg 1Jltrodaoe4 
with greater d•endw OD preoiaioD and. aooarll07• 
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Vorlcl oompeU.'tioll oeapel• OCllDU.moaa ~ 1D 900moaical proaotiml 
•tboa• tile illUodlloUoA or w uter.1&1• mil p:mdaot imwn&Ucma 
ill ozdar tor 111mf10i:nrSnc to r z•1n "rtaJ)le m4 )1'0f1:tUle. 

!b9 b:l&b Ucne ot teotmolocr reqa1ncl to 4-1p md. 1-114 'ID41em 
imutrJ.&l. MObfnwq-, iub&a'Y mil eqaii-ct 1• al• ntleotecl ill 
tlaa Me4 tor h1all teobmlOQ" mil lcmv-bov cm the pct ot the n•'tul 
011DR m4 uer or lllcA oomplioatecl. prodDcta. • atter how mtm&Uo 
8114 •foolproott' & ..Ch1M u.J' bet 1 t will atill nqu1n tJ29 mappG%°t ~ 
*1lle4 11114 a:perJ.IDOed. IMllpOWr to iuta11 m4 mat&in 1 t, -. to 
p1"0'teot 1"- baa.-.. Q-vn*'1Je4 open.tom. 

!hep~ can~ MOh1nM, illatiwu, tool• aD4 atc.&t1o oontrol 
clnio• a DDWldap nqa1r1Dg a mah higher lnel ot 801..Wio 
kmvledp. 'Bl1a tact bu bee torgot'tc too MQF t1aee or bu not 
..,.... ~ &t all. 

hc!mol.oa 1a one ot the mo.-t ucea11&1:7 Gld illportmt coapomenta ill azq 
iDdutri&l pmc ... ad. it -..t be ... &n;Sl able u err pxogre•• mil 
moo•• in m iDdmtrial. operation an to be cpeoted. !he tema 
"'fnufer or tteobmloa8 i• ott.l ue4 vhm Htt1Jlg up a nw 1Ddut27 
in a clnel.op1Dg ooantJ.7, m4 1 t i• ofta tboa8bt that teobDOlOQ' 08ll 
be u· earil7 tnmporied. U iDIRatr.:f..&l urMnrq. 

Iza tbia oODMOtioD I wal.4 liJce to ngpst tb&t Wa tea •!zmter 
ot 'ho!moloQ- 1• tar too loo•el.7 applied.. I tbiDlt 1 t 1• m 
impJropJ:iate apreanon becaue it illpliee that teclmologr i• a 
C\J r-41, t7 to be parobaaecl and abipped in • paclclDg' cue. To ., a1D4 
teahmJ.oa 18 8illpq intomation :relating to & particalar t,echn1 cal 
subject and tbat thi• intomation is ot DO UM to qone who doee not 
h&T• the 011paei't7 to noeive it. 'DU• oapao1"t7 can only be acqu1%9d 
tbl:ough a well-e•tabliahed 8J8'tem ot 'technical edD.cation 8ZMI. ind:Datrial 
+za'Jn1ng. The proper orgmization or t.cbn1oal edllc&tiOD aD4 
iDdutrial tmiD1ng i• t!l• aoerstope of th• 1Ddll8trial1zatiop RroC•••· 

3.1. Gss!l 

il ~ vut 8UllUI of mcmey 8Dd mch hmuD ettort have al.J.'e~ bea 
apendecl on vmawt indutl:i&l deY~ program•• ill .Uri.cm 
coantl:'.1. .. , DO ai&:Diticant UlproYment ill the Oftrall 1181m!actarll:lg 
oap.ci v is nidmt. 

MaD1' aplaaatiou to accoant tor thi• low eccmmic g1'0vth m4 alov 
progresa h&Te been adYanctll ba.t DODl!hu pJ.'OTided a aatiataoto%7 amwer. 
!he C8118• aa mlQ" and. varied am. the taoto:~ .. mq be ot 8%temal. or 
intemaJ origin. It ia not the pa11JOM ot thi• }M!Per to 9d.c!nu thi• 
whole p1"0ol•, ba.t a •ta41 ot .,.. ot the taoton imolvecl Jllll' belp in 
tozmJ.&.+.J.Dg a planning atmte@::T tor the adYmo=mt ot ....U-llC&l• 
indutl.7 ~the e.-tablillhMDt ot natiM!Al 1Ddut%1&1 clnelopMDt 
o..tn•• 

'l'Jpioal extemal. taoton in thia CODtct ana 

(1 ) '!be ilrtema+J.cmal .aozacmo oriai• 

(ii ) 'ftle hi8b price ot pe'b:ol ... u it etteou oil-importi.Dg 
oomstri• 

(111) J'iaoe oompeUtion in wrl.4 ~ 

(iT) Slow pwtb ill tore~ private 1nYe•h1nt in 
dneloping oountrS.ff. 
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ie8pect1Tel7 the iDi:ernal tacion iao.luaa 

(i ) L&ct ~ natanl ruOUOff, iD .,.. coantri••· 

(u ) L&ct ot .Utul.• *1lled. ~wr 

(W) 

(iT ) LaaJt ~ w.11.UO uticmal ecoramic poU07 

( T ) The 1Dfiu..aae ~ cal tmtLl and eUmic 41ttenDO .. 

( n ) .l laalc o.t mUT&U.. tQOOQng mt mil illaoftUTe 
ent>mn1•. 

~ ooantrr bu ita om pbl .. mil ao:rtocm1Dp. aaah &<»•••' mt 
1a rffpOD81ble tor the uUonel poli.q ad. .aQJ:l"'.Co plepn1ng ot it• 
ooantz7. :8111: the -.ben ~ tha gmen.l plbUc baY• 1"911pOD&ibiliti•• 
at!ecti:ag tJW.r OVD veil~ vhicll dApeada dinotl.7 cm how ham tlwy 
vo:dc ud how vell the7 pla, 4e•1p, ocm1:zol mil MIMll9 ibe1r l:.a•taM• 
cterpr:i.Ma. 

1lllZIJ quatiou aD4 pmbl- an o.t mah a paerel natare tbat people 
at the grua roo1:a l«el ot clU.tU"lll1: ooatri• .., !1e• idcUo&l 
ditticaltie•. ~ probl.ma om be 41.acu•ed. ~ aD4 rMOl.Tecl 
at ngioml or iDtematJ.cmel lnela. CertaiA priJacipl .. mrl •tboda 
_,.be llppliecl io c:rift at ataDdazdised. 801Rtiou to probl_, mil 
tba theM ngiona.1 J."90!C WY'•:tioml ooald be uU _..,lable to iDd.1.Ti.dDaJ. 
ooantri•• tor 41a•-1D&Ulac to their en~. .l goocl exmpl • 
ot hov thi• prjncipl• v1ll vom 1• 11.lua1:nte4 b7' tbe intention o.t the 
Urioan hgioul Centn tor EaginM~ Deatcn and. Jlfamtactnrinc 
( AJQ:T@) to help -ber OG1111tr1• in tbe 4M1 p and mamtactan ot 
capital oquipac1:. J'1"0a tbe tongoil:lg i 1: C8D be 8Mll tbat the d.9tailed. 
planatng an4 vo:dc mat 11:111 be dona at tbe national lnel. 

Br d.9tini tion teclmolOQ' 1a th• ecimt1!1c riaq' ot aechan1 cal arts 
aD4 applied 1eianoe. lJp to the preMDt ta. teclmoloa bu bee 
iD'b.'odliced into .ltrica iD 1111 imppzopriate -aper. Gcmmmlllt 4-part-
118111:• IDCl private compllDi.•• ottc ha• their apecial abitiou aD4 
!aT'Oari te statu llJllbola. When the u.:dcet tor 1111 1.Ddu'tri&l p:roc!Rot 
bu beta recopi~ecl, 1.mtead ot chooaiJlg a pro't'ed mill r•ntar 
aamtacturing pzoc ... app:ropriate to the qa&lJ.tJ" and. al)ilitJ" ot the 
uaila!)le labour reeoa.rcea, th81 Ml.eat •wm1Dff and. equipact 
repreHntatiT• of the Tf¥1:7 lateat state ot tbe art. !he •tchfMll an 
Uf!Ually extrmel.7 llOpbi.Uoated aD4 an ottan tal.17 mt.atic. ~· 
equipaent 1• ot coarse verr e~euiTe, 8114 ottc it reqa.ina e:tpClliT• 
raw aateriala. 

I.lore ottm thm not theM ccmplllli•• do mt hoe sat1'1cient 
tectmical.17 atilled. 111111pOwr, a:peri.noed eag1.Dffn 11114 vom umpn 
v1 th a stmag eatmai- tor 1ibair vo1'k. 

Vi th a liJli ted me ot tec:bn1 call.J'-Uilled mapover i .. a aopbi•ticated 
equi11MD:t 1• more jutitied. ~. 11&1.Dteence, MJ.'Tioe md. repair 
ot aec),1n4a of too aclnnced. d.9B16n create jn•JW-m'l:ahle ditficulti••· 
Spare parts are too ocmpl1oate4 tor dme•1:1o umtactare 8Dl1 illport 
restrictions uka their puchu• tiom abzo-4 pzohibi tiTel.7 ap.naiTe 
11114 •lov. Verr ottc tbe tacio:r"T ccmea to a 81:mdaWl ad. natul.J.7 
go• into bakrapto7. 

It 01111 ha.ppm that the hict1 qualJ. 'l:J' o! the P4--odacta ot llOpb.i•tioated. 
wohin•r.r U7 not appeal io the loc&l 'ba7er Wlo pr.ten to atq with 
a !aailia.r pzoda.ct. '1'b1a baa ottc bMD tbe cue vhlll1 mclam l~ 
a&T1Dg aal tiT&t.ing tool• or tood pzoceaai.J:lg Mcl>1nerr ban tried. to 
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c:c:mpete vi th tradi Uonal implement•• 'l'he m&l:bt ai&ht thua be 
Umited. 1a..-t.hemore, ru.l.l mechaniZation and mtm&tiOD ot an 1.DdD•U:r 
4-priT•• llOJ:kera ot empl.01J1Ct opporbmitiH, vhereu a more labolu.-
1ntena1ve umtaoturil:Jg proc••• create• emplo,..nt vi th couequent-· 
baia!i t to ~ coant~• • national 900DOIQ'. 

It the lnel o~ teclmoloa ia to be imprond there mq haT• to be 
change• in the 178t• ot technical edu.cation md. illduatrial t:raining. 
At th• present t.ille ~te eagineera do not ••• to be conditioned. 
!or •r~en intereatecl in creative and conatzactive eng1.Deer1Dg vork. 
Thq pre.tar to concentrate on •administration• and to leave the real 
easinHri.ng VO%k to others. But the •others• ~ be teclmicima 
or •re zuohanica vbo are not qa&lltied. to be gi.Ta •ch 
reepon11ibiliti••· 

It IMQ' be neceHar,r to completel;r change the currlcula o£ the 
qineer1.ng UDiveni ties ao that a course ot stud1' provide• more 
intimate contact with modem enpneerlllg practice. Pol,Jtecbnioa an4 
teclmical collece• ahoald be bJ.'0118ht up to date and should include 
more practical instmotion on Keh aa.bject• aa t01lZ1dry practice, 
pattern uHng, heat treatment and machineshop practice. Teclmic&l. 
achools ahould. be tnn,.sng out mechanics trained. in machine maintenances 
1.natead o! which, their ow equipment they are operatillg is more 
otten than not in a sorr,r state. 

3.3. Ptirpo•• of Research and l>evelopnent (R &: D} 
~,.. . . . . . 

Ou' ver-r important anc1 actual ta.ct I' would like to e:z:preu ~· this · 
context and draw your serious attention to it, 1s the concept ot 
Research and Development (R & D). It is possible to find that the 
interest and enthusiasism 1n hi8h level scienti!ic and technological 
research wr:k 1• really very COlllDOD 1n Atrica, and in most t1n1vera1ties 
and Resea:rch Institutes in African continent the real e t a t u a 
a ;rm b o 1 in science seems to be the ability to do modern 
scienti!ic research work, which v1ll match the progr8Dl1e ot the modern 
research institutes and universities or the moat advanced countries. 
In fact, this has onl7 an academic interest, becanee all the expensive 
vol% done, helps and gives contributions onl7 to the indu11trialiud 
vorld, and the count17 concemed cm:mot apply anythiDg !'rom the research 
reaul ts. •#by this is happening? One can think that, in moat cues 
the miedoers a.re the scientists o! the Un1versities or Research 
Iuti tutes vho want to u~ their personal acientitic meri ta for 
their ovn interest, and their actual interest in their country's 
national economy is very small. In other words, the onl;r beneficiary 
might be the developed industrialized world. Why the researchers and 
scientists should assist the already developed world and why they 
should neglect thei.r own country's problems? itby? Thia means that 
the R & D programea and objectives might be in most cues wrona'l1 
deeie;ned and wroJlgly orientated. 

R &: D institutes should implement applied research, which means 
studies NMi. 1.Dvestigationa bow to apply the already enati.ng techuoloa 
to the local condi tiona. There 11 DO need •.o invent or c:reat new 
inatrmtenta or machines, becauae pract1call7 <tVe%'7thine has already 
been deeigned and created in h1mdJ:9ds ot w~• in this vorld. Th. onl7 
remaining need 1• to reaea.roh the possible applications and. tiDd out 
which type or inst~ent, machine or tool is the moat applicable, 
practical and favourable tor the existing local cond1 tiona. 

ilao the R &. D 1.nati tu tea sbould be able to teat, measure and control 
ot .f'unctiona, pzopertiea and qualit;r ot di!!e1"8Zlt indwltri&l. prodncta, 
becanae the d•sign and mazmlacture ot gooda and machine• doH not vorlc 
properl1 it there are DO poeeibiliti•• to check aZMl teat the 
excellence or the product. 
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I! the Research In.atitute ia able to do these amlJBi•, it ai.6ht 
have &190 the chaDc• to dffelop --~ vhich 1• uaetul.. 'l'he 
p1'0duct developMDt and the 9J11t• dnelop1ent ia ot cou..-.. the other 
illportant !\mction ot the R & l> iutitute, and it the melopment 
renl ta can prollK)te the erlatiJJg at'-.... ot the 1Jldmt27 in one vq or 
mother, the R & D imrtitute baa tuli'illed it• =ti••· 
3.4. bineeril!g Desiap ip .lf'rica 

.J.•Ji•l•- !h.! ]_iiuAt.!O!l ,!OS&z 

Deepi.te the tact that in Atrica todq then i• no shortage ot WteQbanical 
eagineera with degree• eamecl at UniYert1ea at bcme u4 abroad, it 1• 
not eaq to fiDd eumplea ot good~ deaign and. mamtacture. 

Except in antomobile assembly !'acill ties and other .toreip-cont:rolled. 
joint ventuee, academically quall!ied young men ~ be 1een bolcli.ng 
oatmsibl)' responsible poaitiona but v.bo have ao !ar not made aD7 
contribution to the advancement ot 11roduct "uign and mazm!actun. 

The cause mq be in the tact that 1.nduatrialization bu not yet reached 
the stage where the abilit1 ot gnduate emgineen can be utilized in 
a creatiTe capa.citj'. 

:But .industrialization.!! proceeding, no matter bov slowly azid. th• time 
has al:'ri.ved when ve mat seriously question llbether the up cCllling 
engineers are su!ficiently equipped to meet the product deai.sn challenge. 

" f' 
Design anefneering demands such a wide t'IWge ot practical knowledge and 
experience that we suspect that this aspect o! teclmical. tra1ntng is 
being neglected. 

Mazi,y of us here ~ have seen in the engineering departments of the 
universities, students eJl8aged 0'1 &<>-Called ~ractical. pl.'Ojects•. 

We b&ve seen welld contraptions 0£ bicycle cha1ns and foot pedal.a 
intended to revolutionize agrlcul ture or food proceasing in tropical. 
countries. These are admirable objectives but they a.re not subjects 
!or inexper!eneed dea~ers. 

In several A!rican coantries, the only other activitiaa in machine 
const:ruction ~ be seen in roz.dside '-'OIXsbops where untrained welders 
8ZMl. mechanics contrive to manufacture simple machtnes, Without a:JlY 
knowledge of machine elements or materials. 

The ur5ent need in Africa to~ is to extend the practical knowledge of 
the academically qual.i!'ied design eJl61neer in a 11111ch more intensive and 
specialized degree than he has hitherto received. 

This cOlll.d atart by ovel'hanline the practical. aspect ot univerei ty 
teaching so that instead ot a group ot students being allow.cl to "express 
themselves"', on a misguided project, they wul.d be led step b:y step to 
prodnce in the un.iversi ty workshop or engineering laborator.r a real 
and recognizable mac:h1ne without the need to 're-invent the whHl 1. 

SUppose, tor ox.ample, we select a group ot students to concentrate on 
all the theoretical aspects ot oentri!Ugal tan desi8n and then give th• 
the tuk o! des~ a 11mple radial vane blower ot say, hlo horsepower 
oapaci t;y. The g'Z'OUp vould then participate in the actual constructiOll 
o! a prototype ran made ot aheetmetal with a. steel ab&tt and. pulle)T 
produced in the machine shop. They vould also be asked to devise all 
the test equipment and X'Ull ~er!oxmance teats on the tan coupled to a 
no honepower electric motvr. 
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!t the presant tim.e alld in the .ro:re--1>1• ta.tun, atter learil:lg the 
uni.Tenity' a graduate mecbanical engineer requ1re9 ertenaiTe 1net:m.ction 
on tlM tacta ot lite in ll0d9m mamtacturing engineering. Re needa the 
help ~ !'o:reian deai&D and UllU!acturing engineere bu:t thi• help mat be 
received. in his ow count17 and that is the ~ae ot the IBCEDPI 
pJ:Og:reW o! t..-hnical. asaiatance iD 4ea.1.sn UJd mazmtacture. 

'l'he ambitioua desisn engineer llUSt becollle !ailia.r with all the 
teclmolOQ nece•8&1'7 to enable him to enter the proi'eaeion ot design 
engineeriDg. To reliaiD e.t!'ectiv~ in this tield ot engiaeerinc science, 
he mat acquire copiH of all the intematicmal eng:fDffring atmdarda 
and UDD!aotanra• catalogue• ot modem ~ aateriala, ucMne 
eltMDt• and imlt:ramenta. lie mat have a tall knovledp ot umtaoturiDg 
lletboda .iDclud!JJgs 

1oandrf practice; torgirlg methods; preanoi:t, velcl1llg, di• toming 
md casting; precision measurement and qual.i t)' control; macb.tu shop 
praotic• including geazeutting, jig am tool de1i&D; ~tic, 
~c and electronic control a;ratems; voli:abop organization and 
~t; material testing; heat treatment. 

W .. th all this knovleqe, a. would-be d.e•ian aagineer wuld not succeed 
lml.eaa he baa the wiah and abilit;r to exp:reH hi• 1deaa on the dr&willg 
~&1.'d. 

So UZl1' Clgineera consider that dnvillg vo:dc is 1trictl7 tor the 
dra!t&lllUl, but all the .tamoua engineers and creative ellgiJleera ot the 
vorld have posaeeaed that neceaaar,r tal.ant o.t be~ able to illuatmte 
their ideaa by mBkj ng clear dravings. 

1or example, Leona1.'do da Vinci ia a world .ramous artiat but he is 
equall;y well-remembered aa one or the 'World' a moat creative inventors. 
Bia achienmenta include practical milltary machinH, bud.raulic 179t-. 
and. ..-en a practical proposal tor a heavie1'-than-air fiJiJJg machine. 

Leonardo d& Vinci vas so raacinated by the deaia:n ot the haman boq that 
hi• accurate and beautU'ul draving8 ot the lmm8D slceleton are &ppJ."9Ciated 
b7 the medical rn.temit7 to this dq. 

3,S. istablisbment ot Ratiop•l Induatrlal Development Centres 

Daring the prepara.to17 pbaae ot the Incmatrlal. DevelopMDt Decade the 
Lagoa Plm ot J.ction preeanta the tollovi.ag objectiTH at the national 
1..-ela 

1) P1'8p&re and implement a prog%'811118 !or the promotion a4 
popularization ot the Decade 

2) Prepare or update 1Dt8&'%'&ted. induatrial development plau 

3) Dnelop a national t~logy prog%'1111Be 

4) latabliah a timmcial p~ tor national .indllatri&l project• 

5) Introduce & national euro clnelO)mmt p~ IDd. polio;r 

7) Prepan ID OTerall connl tatiOD llZl4 D980ti&tion t:nanozll: 
ID4 1tmtea. 
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la v. can see !l.al the aboTe list, ane ~ the buio ~ta at 
the national lnel. tor iDllDatrial 48YelOI9911t 1• to eatabliah or 
Btrtmgtben national 1 n cl u a t r i a l d • T • 1 o p • • D t 
o • n t r e a. ~e need. o! these cenU.a hu been repeatedl.J' 
apha•ized in the programe tor the IDdD.atrial Dnelopmat Decade 
tor .ltrica aa vell u 1D ao 118111 other ccmterte. 

'l!l.e !NlleVOm and baaio concept ot national indlurtrl&l clneloi-mt 
centre• baa 'hem laid oa.t ~ JUZ:17 J'ear& 860 in vuiou oacmtriea. 
'!be main objectiY.. and the mode ~ action ~ these centre• n.r,r 
considerably, aDd otten thei.r contribution to the dnelopillg iDdlultriea 
as veil as their capac1t7 to give advice and asaiatance a.re tar too -.all. 

One of the main objectives o! tbia paper 1• to introcm.ce Yar.iou 
requirements am. aspects from the practical point ~ "fiev9 when 
establiablllg or atragtheniDg the Indnatrtal Development Centre• 
(abbrev. Il>C) and to give uaetal guidance and advice on hov to operate 
and ran these IDC'a so that they will give the menwm benetit tor 
the countr;r•a 1ndllatrial developaent. 

Betore the IDC'a aze planned and eetabliahed, the l'aticmal Tecbnologr 
Polley- 111Utt be decl.and aD4 th• Prion t,. Indliatri•• idct1!1ed. 

ni. national technology p~ ahould at least include u tollovaa 

- :research and cln•loiaent 
- st811damization and. quali t7 contml 
- eng:fneer±ag dea18D and teolmoloa adaption 
- atrengtbani.Dg and negotiatillg capabilities tor the aoquisi tion · 

c.t toreisD tectmoloa 
- developaant ot aciance and technology 
- cieYelopDaDt ot iDdllatrial am technological UllpOWr 
- BJBteu tor tectmic&l edDoation llDd i.Dlbietr.1&1 training. 

'l'he natioaal teclmologr policy abould alao obaene the nquir.Mmta 
and conditiom o! the respective oountr,r comcemillg natunl r .. ou'Cea, 
anilability ot unpover, aize ot the coantr.r,volume ~ de= llD4 
app17, atmctun ot matillg iJJdutr.1.e• 1zl the coa.DtZ7' priori t7 
izldutriea, situation ot the asrJ.cultur&l UM!utr.1.ea etc. 

With these intomationa the planning aZl4 eriabliabment ot IDC'• rill 
be veil juat1!1ecl. 
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3,6, ln4 st Btt1Mel Cetre• tor ¥neepns Deaip 

!a iDticated in the progr111111e tor the I:Ddutrial Dnelopment Decllde tor 
.unoa Ct.so• nan ot J.ction), t11e beto~tioned. 1.DdDatnai 4-Yelopment 
o•tna will b&Te the tollovi.Dg rellpOIW.bWtie• ~other thirJpa 

- dnelopunt ot engiueriDg da•.ian uJd teclmolOQ adaptioD 

- deai&ll 8Dd deYelopmant 0£ nev prodnct• and umtacta.re ot prototnJea 

- procmot improT..aat aa4 teating the excellence ot the pzoduct• 

kcori1ngl.7, the d99'elopMDt woiic on angi.J:38ring de•i&D and ll&D.l!acturing 
at the national level could be carried. a.it bT tboee I.D.C' a, l)8Zlti.cula.tl7 
U the7 an turtheDID:re atrengthaned, ao that their capacit7 in thi• 
dee1gn1ng !ield 1• eJlCrQ8h am aatia!acto17 tor the COIUltZ7'• neea. 

It has been al.so ~eted. that each count:t7 ebou1d have a special 
!lational Centre ror En61neering Deaip;n which in close ce>-operation vi th 
the regional centre AllCEDEJt, adopts and implement• the new ideas and 
proposals 0£ ARCEllPI, suitable tor the reapeotive COIUltry'a local 
coDd1 tiona and requil:'811lenta. 

'fhia kind ot national centre tor eng:l.:aeeril:lg design abould have an 
organization which ie nearly similar to ABCEJJiM, but in small scale. 
Also, iD order to be able to operate aucceeat't1lly, the basic ezlgineering 
worlcabopa a.re ver:r.neceaaar,r. 

!hi.a all means, that the establishment ot these national centres !or 
etlgineering design iD eveZ7 coant17, lolOUl.d cost an eaormous amount ot 
money, especially U they are properly des18ned and built up. 

On this basis I wul.4 like to WQe•t that this queation should be 
turther •twlied in details and by experienced people vi th time. When 
enough in!omation and .facts are available, new proposals and suggestiona 
mtq be prodnced and necess&r7 actions made. 

J.dditionally, I wuld like to repeat still the above mentioned possible 
idea, that the national Industrial Developnent Centna, Wich a.re al.n~ 
e:d.eti:ag in some countries, could quite easilJ' take this responeibWt7 
!or eagineerl:ag de•i8n at national level, because they 1D any case are 
goillg to do this kind o.r w:rlc, and they do have also the neces8&17 
engineering wi:kabopa. I.r this mandate ia givez> to the IllC's, they- could 
be easily reorganized and adequately strengthened so that they- have the 
!'Ull capacity to C&rr7 out these duties. 
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1+. ] , General 

1b.e or1.gjnal pu"p>H of IndDatrial DanloplleDt Centna wu to &1•• 
technical and aanapr1&l uaiatmc• iD the c!ln'elopMnt o£ ....U and 
Mdilm-aizecl mtcpr.1 ... iD the oaantrr b)" m;ferS.Dg the followine 
MJ."ficess 

- teotmtcal appmiaal ot lotm applicatiou 
- pmrl.aion ~ 1.JJdutrlal erlaaion aernoea 
- tra1Di.Dg ot entrepremua md atatr 
- applied. naearch into 1JJ4uat:ial pl:OdD.cta 
- iDdutrial and teclmolog:f.cal intomation service 

1!1.e centres abould also help the aull scale entrepranean to purcbaae 
am iDatall. their mach1n•r;r and to aeeist the govenwaant to gnut all4 
sapeniae mall ecale 1ndu'tr7 loans. 

Within this traevoi:k !or exa1ple the :Federal llaplbllc of 11.pria bu 
established. vm:ioua iDdutrial dneI.oi-at centres 1D the coant:r7 am 
8CICe o£ th- have been 1D existmce more tban ten yean. ~ tJpes of 
services the)" are randeriDg are as tollowaa 

1) Selection o£ promising ....u-ac.i.e indmrtries tor 
prospective entrep.ren.ara 

2) Selection ot J>1'0P&r mam.!ac~ proceaaea along with 
macMne:ey and equipment !or the pZ'OdD.ct llnea 

3) Installation am startiZJg Up operations ot th• maohine?J' 
aZ24 eqaipMDt 

4) ~ tJ' control am 1.mprovaent of th• end prodnct 

5) Rep.U and ma.intcumce of the macbine1:'7 and equipaent ot 
small iDduat:riallata. 

6) Mamtactar1.ng ot parts md components to r.-start 
maoh1 ner,r and eqaJ.19ant raadend iclle tor :acm-ava:Uabili ty' 
of spare parts 

7) Tra.iD1Dg of amall inda.atrJ tec!mioiana ID4 artisans in the 
bAJ"dl 1 ng of improYed. mach1 n<es 8Dd their maintenance and 
repair. 

8) Imp~ement ot prodllct desi8D am mamtactun ot protoeypea 

9) Adaption ot teclmolog and proceaa improveae.a.t !or mall 
i.Ddwltriea 

10) Procmction Plaming and contml 

11) 'Book-keeping, accom:lting am coat anal.781• 
12) Mal:keting coanaelling tor aal.em promotion 

13) J'inanoial coansull.iDg and. credit a:rrang•aats 

14) !ppraisal.. ot loan applieatiom ot anall .imnatrialists tor 
grant ot loau umer the Small IndDatrie• CDdit Sohcea 
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15) .lctiDg u & lia.bon betveen large and ...U scale .induatri•• 
ror the mamtacture ot part• and COllpOD8Dt• requ.1n4. by the 
romer, on & aa.b-contn.ctiDg buia b7 the l&tter. 

16) UndertakllJg ot iD-plant •tadi•• ror coat recmction and. 
impl.'OTement ot pmducti'ri.'t7. 

The Tuioaa •tbod.a adopted b7 th• atart ot the Indllatrial Dnelopment 
Centre• to render the aerricee listed above mq be gmuped u tollovea 
( iw. 8 )a. 

a) !he indiTidual. approach in vhi.oh direct contacts are 11&1.nt&imd 
between the erlemion vomer and. the -11 industrial 1IDi t 

b) 'l'be group approach thJ:o1l&h tra1n1ng counea and a•1nan 
held either at the centre or other C011Venient placea to cater 
g1'0Up8 o! ama1l industrialiata with similar p:roblema 

c) '!'he masa approach tln'o1J8h ezhibi tions, meetiz:lgll and UH ot 
other maaa media, IQ.Ch aa radio and tilu 

A.ccordiDg to the joint report ot lJIIDO, EC.! and OAtJ on the Lagoa 
Plan ot .lotion md the 11D&l .lot ot Lagoa the tolloving reCOl'Ml'd•tions 
have bee pre•enteds (Rat. 1) 

i) Each Atrican ccnmtr;r ahaull\ establish il:Mlutrial dnelopmct 
centre• or atrengthen tho•• al.nacQ' in enatence. The•• national 
centre• can &erTe to illplement the 1Dtergrated 1Dduatrial 
dnelopment prognmne and prepare sectoral dnelopDmlt programaea. 
'l'heJ llbau.ld p?Oricla tor pmject 1dentU'icat1on, preparation 
and evaluation, u well u tor the preparation ot !euib1ll't7 
atudies !or pr1or1't7 p1'0jecta (were appropriate, 1D collaboration 
with the p1'0ject sponaora), and !ollov up the implementation 
ot those p:rojecta, a particular feature being the proTi•ion 
ot consul taDQ)' aerTice• end mamgeant abice. 

U) The aerTicea ottered. by theH indnstrial development centre• 
would relate not onl7 to assistance 1D the development of 
mall and mecli'am-eized enterpriaea, but alao to the probleu 
ot industrial. decentralisation and the introduction ot 
inda.strial. unitB into I'01'al areas, 1D particular throU8h the 
adoption o! polic1 meaaures which encourage and ~acilitate 
domestic iuduatrial 1nitiativea; !or example, on appropriate 
and e!!ecicient adm1n1atrative, tiaeal, !1.nancial md 
marltet.lllg framework. 

4,2, Teclmical Requirements and Operational Prameworlc 

l!·l·l·- !1.2e.! st_!f,!t,!~ Ae!.e!Ol!D.!11! .£eat.I8.! 

DU!erent oountriea hav• Htabliahecl •l1gbtl7 di!!erent type• ot 
national iDdnstrial. development centres. There are Jlletal. IndnatZ'J" 
Developnent Centres (JllIDC), Indu.strial Development Centres (nc), Rl1ral 
Development Centre• (DC) and combinations ot all theH. 

Secondly, the eize ot these centres varies, depending on the size o! 
the area or region the7 are operati!Jg and also dependllg on the volUJ11e 
ot the vork to be carried out. 

'l'hirdly, the vrq ot operation can al.ao V&r7 cona14erably. .,or •~le, 
a well equipped larger centre vi th atatr ot apeoia.li8ta tor all poHible 
1D4D.atrial tielda can give uaiatance in all poHible wqa, but a 
auller centre vi thout CT workabopa, can render only exten&ion aenic•• 
and qineering consul tanC7 or other assistance in & 11.m.i ted. vay • 
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Ia gmaal, it llOal4 be a4'n.aUl• tor nerr ooanb7 to ·~ad plc 
tb1a upect u carat'al.l1' u p>eaible. ~ »e>eaible W1" to lRail.4 up 
t.b.eM cmtr. ~ be tbat it tben 1a need to establillh more 1ibm one 
oatn in the coantQ", the cctre• coald be ot dittermt •ize and 
poa1.'bl.1' also ot d.Ute1"8D't mda ot opc:at.i.Ollt 8ach u follows 

a) there an OZ», ho or three -.in centre•, ldliah each oau 
~ ~ all DeCeHU7 uaiatmoe to the imutrl.e• 

'b) imdar eac.11 "'Min centre• then an 3 ••• 5 •SQb..Centrea• 'lhich 
an located in the ouanto:q llO tbat tbq ca •••il.T reach all 
iDdutrial1ata. ill their llODe aa4 ... t t:b• reqalltmcia ot the 
mating local iDdaatriea haft. ~ 111.ght hoe leu facUi tie• 
ad 9J>eCialisecl etatt, and ~ ueistanoe b8JQD!i ~ 
C8p801tJ' i• nque•ted, the -.in centre reepectiTel.7 1• 
~bl· to rmder this neoial ueis1-ace. 

c) Eull "~tr.• a:l&ht thm haYe a !w •ana-ot!ioel· • 
or branch ot.ticH tor lea• popalatecl areu or raral areas, 
whee the deDa1 t.r ot iDlblah'T 1a lov mil mere the dmnnd ot 
tecJ:mical aaaietance i• -.all. 1hq are operati.Jlg JDC>re 11kal7 
aa co-ordim.til:Jg bodies for the 1111>-centrea, and the real 
concrete assistance tor the indaaUin ia ottered 'b7 the 
IRlb-centree. 

4,2,2, 9mPizational Reguir!!Dsta 

In this context we concentrate JDC>re on th• orgaai.zati.mal requi.r91ents 
ot a. "main centre• i.e. ot en illdl:urtrial dffelopment centre which, 
vi th 1 ts eagj :neeril3g llOJ:kabopa and vi th 1 ta specialized staff, ie a 
"complete unit• and can rmM1er JDC>at ot the serncea requested b;r 
~ indwltries. 

The cctre mst have an ~-=tive Boa:rd appointed b7 the reapeetive 
1111:n1.atr,r or Govel:l:llct Department, and vbich sbaald haYe a mandate to 
govem 8D:l direct the centre accol."d.1l:IB to ita constitation ~ the 
&pllOi:nted. atat1' ot the cectre. 1he centre abcr.tld be administered b)" 
a Director appointed by the Board ml he sboald be in over-all charge 
ot the centre and be responsible tor the direction amd control or the 
Centre's activities and. operations. 

A Deptt;r .Director sbould be appointed to represent the Director 
ldienever he is travelled or hiDderecl to CarI7 the dail7 administrative 
cmtiea at the centre. 

The senior start abould be selected accordillg to the reqnira:nenta ot 
the mrrcnmdJ.ng iDdDstries in the region. It mi8bt be adVisahle to 
divide the centre into !ev clivillions or sections, Bl1Ch as 
1) Technical Senicea Section 2) ~t Services Section, 
J) Administrative Section, 4~ Imustrial In!o:mation Senicea Section 
(includ.illg Ubrarr and d&ta be*) 5) Training Section, 6) P1'odw:t 
Deai8Ji, Research a:nd. Developaent Section. 

F.a.ch or the Section should be headed b7 a 1111 table trained person, 
p%'8! erabl1 vi th academic degree, azJd vi th necessa.ey practical ei:perience 
in the respective tield. How llllD1' senior technical ot.ficers, indnatrial 
ot!icers or ecoD0111•t• U"9 requ.llecl, vill depcM1 entirely on the dze 
8Dd activitie• of the centre. ilao the supporting adm1njatrative sta!! 
u veil aa the operational atat! tor the wolicabope mwat be recra.ited, 
but detail requirements and quantitJ' depend on the size and activities 
ot the centre. 
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Beem .. MIJ1" Uri.cm. ooantriu do mt haft a intna~tan ot ..U­
IOal• techn:f oal iJJdut1oial capab111 v. tbe -.in iDdu'iri&l -~ 
centre• abould poaeeea the buio technical vo~a, '8M7.J'1 pattem 
•k1nc, fer.mu m4 non-tem •tal t0UDlh7, •ialwoikinc ml wood­
vozki.Dg. .W1Uona117, tban vill be vol:kabopa equipped !or apeoiaJ 1 a d 
tmllM Mlected in lllDOOrd.lmoe with the llat ot priori 't7 iDdutriu, 
moh u leather goo48 ~acture, tutil.e pmceaaee, pl.utioa, oermica, 
pr.1.Dtag, el.eotmm.ca and. !ood proce881l:lg. 

IDdub:i&l d.n~t cctn WOJ:bhop ,.uJ. be uecl tor the fol.l.owi.Dg 
pizpo .. , 

1) Dmomtraticma to ctrep:rmaara mil tha1r mpl.OJMS am 

- uch1ne open.tiaD d 11.tilisaticm 
- lllllJD!ac'bir1ng prooe .... 
- -~ and qualit7 ooatzvl 
- voztabgp orgsaizatiOD 

2) Jlaoh1v l'9p&ir m4 the umtactare ot span parta tor 
-U-8C&l.• indDatrT 

3) S.rr.lcea to i.MJ:lstr,r i ml.nd1 ng heat treatmeat ot metals 
and. •teriaJ teatiDg 

4) hv prodDot 4-816D aD4 dnel.opact and umtactura ot 
ptotn>e• 

S) Pmcmct impranaant Cid teatiDg 

6) PreHntation o! s•1MJ"8 Gld organization ot iD-plant t:ra.1nil:Jg. 

I. 2 I. n...-n.i1£qal _,...1--+9 
~ ... ~ _ .... ,&19__ -·~~~--
'lo be able to open.te sa.cce•llfnll7 the 1Ddll8trial dnelopaant octn 
mat be p1"0}>eJ!l7 staff eel. !he cliacipliDea and dlltiea ot each atatt 
-1>er mat be apecitied. in a 4et&:Ued job description. b 
orgmisaticmtl chart and tbe UZlpOVU' requireMDta mat be tint ata4ied 
mad plmaed. aoco%'d.1Dg to tbe d=md• tor uai.atwe !ma Tm'iou 
!Ddutri.al. tielda ot the ccnm:b.7, am tbG the recmi tunt ot •tat! 
car.z::ie4 a.It Oil the buia ot tbe pl.a. 

liD1an the cctre 1• reaq !or operation, a complete plm ot acUon mat 
be pnpancl IDll the aoCOl."d1Dg to thi• pl.a the mzm1 ng coat• ot the 
centn llll18t be calculated. 1!11• v1ll 1Dclud.e uteri.ala tor WJ:kabopa 
operaticma, eleotncify, water, trwport ooata, ede1n1stratian 8114 
other OYe:m..da. ~ ~ badcet ~ the octr. will be the pnpancl 
on tile 'balia ot the real aotaal DMM. 

'Die •zoe atm810D ..m.o.. an ottend the .ore trlm8port ooata an 
iZIYol'hcl. VCicl• m TCJ .. Matial, aD4 tb.q lboalcl be emngb in 
maber and. tbe1l: aaii1t-wnce 8114 HnioiDC aboalcl be orpmzecl p~. 

Gaen1 taoilitiu each u daPlicating aMh1Dff, eoannen, photoooni.Dc 
_.,,,,n•, other eaamtial ottioe equii-ct aa wll u aadiortA&l &ia 
ml o~ tn.1n1ng aateri&l.• mat be pa1'Cbuec1. 

A la.1 tUl• dnw1Dg o~tioe mat be .. tabliab..i v1 th ldeqa&te eqQiplllllri; 
aaGh u dzmr.lZlg boazda, dnwiJls iDatwta, ~ ~ papera, 
paa, 1nlc eto. Po1aibWt7 tor ae1c1nc blu pr.1.Dt• trm ~ 
~iaamat. 
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Tearl7 f'ands tor i.Dcreaaing the 1111Cnmt o~ books and other 1.Dt'omation 
material ahould be allocated, the collection oL iDdDatrial 1tad.ai'da 
ebauld be kept u~to-date, and cont.i.mloua nov oE infomation from other 
national, reG'ional or intemational organizations should be maintained. 

ilso general coummication tacilltiea mat be pl."CJVided. Telephones, 
telex aerrices, radiotelephones, pouch services or azrr other ID8tbod& 
lbould be implemented according to their availabilities and the 
prevailing intmst:z:uctw:e in the count~. 

The mode o! operation should in principle !ollov the :practice ot 
o1'din&r;r consul ting ccapanies or other engineerl!ig consultants. 'Whether 
the ee:i:vice is free or 80me fees are charged dependa on the 1.ndividual 
organization. It is advisable that in certain cases some rees should 
be cb.ar{;ed !or the votk carried out, but all these questione are up to 
the policy and constitution of the respective industrial development 
centres. 

~ 1nsti tutions or organizations start often in temporary premises. 
The pel'Dl8Zlent site o! the institution is selected then durlllg this 
!irst period or operation, and the ti.Dal buildizJga are planned and built 
up accol."d.ill& to the site plan and the architectural drawilJge. 

The land of the site should be big enoueh !or tuture e:xpansions and 
it should be by al 1 means even and level. The location is also ver,r 
important, and th.is aeane that the site should not be too ra:r awllj" !'rom 
the area's business centre end from the other activities in the a.i-ea 
including the industries. 

The worlcshops are often plamied without consulting the engineering 
specialists or the operati.Ilg persoDZlel, who noJ:Dally are well aware what 
are the technical requirements and. speclrications for the buildings. 
Also the proper deef8n or the wo:dcahop buildinga quarantees that not 
extra costs a.re spent for the buildi.Dg conatmctions. Additional.11, the 
equipment often require certain special applications and desip, and 
theretore it is very- important that the buildings, particularly tor 
the w:dcshopa &l.'9 planned and designed v:tth expertise. Some baaic 
ideas are presented in the Appendix Bo. 1, which decribe• the most 
common atandard solution tor rrq engilleeri.Dg vonabop 1.n the whole 
wrlcl. 

li·l·-2·- ~ble,!S_e.!P.!r.!.~.!d_iB !h.! ~S;!t_ 

To establish an induatrial development centre :require• a lot ot good 
planning and organisation and also adequate upertiee in various 
pro.tessional fields. 'What bu happened in the past ill variou• countries, 
1a not in our record.a ID4 to obtain thi• intomation i• not quite euy, 
but some typical e:umplea ot problems and mistakes can be pre1entecl 
herewith. 

'n1e coaaon problems and mi•take• have been u !ollovas 

- lack ot !'tmds, caued by the improper budaetiz:ag ot the project 
- lack ot skilled manpower 
- lac.le ot co-ordination and co-operation between BOT•:z:maant dep&rbaenta, 

UD1Ten1Uee, re .. ~ 1mtita.te1 llD4 other HMnti&l organizatiou 
- •ng:I DffriDg '<IOJ:kabopl de•ianed vrongly vi tbou.t coual ting 

engineers and specialist• 
- DO pl.'Operly planned. prc>gnaM aM tiJDe table !or 'tM impl..nt&tion Of 

the project 
- the neceH&r7 intrut:ructure o!ten bl1il t up too late or negleeted. 

complet-17 
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- ncml1 tMat ot operatioDal •Ult ottc impmper or not done &t all 
- uterial• tor opemtion a4. -.ta:temmoe not &Y&ilable. ~ JOllC7 

mil QS~ not Mtal>lJ..ucl 
- ol'gllDis&Ucm ot the ~t md. MDi.or .Wt bu been not plmme4 
p~ 

- tila WilU.ticma tor th• aa1D objeotiTe• ad acti'f'iti•• ot tba omU. 
ho• bee mt clear or are ai•UllC 

- tlmd9 tor operation too abort 

U the aboT• natiomd. probl_. and ai...tak•• coald be ooided 1D th8 
htan. the 8Ghin-.nt ill tbia are& ot "!>l:lt in th• iDdutri&lisa.tiOll 
proo.aa ooal.4 be 9lCh mre mooeu:hl md the oomit17 coace:mecl ooalcl 
beaat.1 t hem that ocma.14-rabl.7 mch .ore. 

5. J, Wtcellla&rI Intomat109 tor tht Plann1pg Wol:lt 

lJ'ntil iDtomation is av&llable, th• Planning ot a imnatri&l. 
· c!nelopaent cat::e ccmot be •tarted. ill nece•fJ&l.7 1.ntomation mi•t 
tint be collected. 

What k1D4. ot intomation 1• the 110at important and nec11118&1'1'f 'l'hia 
queation 1• otten relativeq cU.ttic:ul t, becmae the situation 1• new, 
the proposed project ia new, DO~ baa 7et atudied the local 
~ta and the enTiromental queationa aa veil as th• technical, 
economical md. indnstrl&l priorities • 

.lt leaat th• !ollowing into:mation abaal.d be available betore the real 
,pl8!'1"1ng cm be atarteds 

- the mmber ot existing llldutrie• and their prodD.ction capt.cities. 

- available natural reaouroea, and the rate ot their utilization. 

- •ize mid atmcture ot the a&J:ket tor en•ting indnatrial prodllcta 
and tor posaible nev prodl1ot1. 

- which new !Ddutriea a.re requind ill the eoun-~1'1 and how bi8 
lboald the prodDctioD aa.tpllt l»e 

- preeent u&ilabilltf ot llld.lled manpower tor the projected 
!Ddutri•• 

- bow mch manpower mat be tra.inecl 1mlediatel7 and ill the long tem 

- what are the posaibilitie• to train the required akille4 unpover 
ill en.ting ed:llcational tn.titutea amd schools 

- to what extent the pmpoaed 1Ddllatrial developnent centre C&Jl 

otter tratning aaai•tuce tor the requincl manpower 

- are tunda av&ilable for eetablilb.1ng an illdnatrial development centre 

- is exte%Ml teclmical uaistance needed and 1D vba.t !om? (e.g. 
l1lli tad •U0118) 

5.2, Teclmical Resuimepta ot I.D.C'a 

.i·l·..l·- ~·.Ia! 
'l'h9 requ.incl 91lglnaering !ielda to be oovend. by the centre ._.t be 
atucliad and decided. on the basia of the plcmed priori 't7 areaa ot 
indaatri••· 

In th• proposed plan ot an indwstrial dnelopment centre the moct. ot 
operation mst be !oimal&ted and decided. A detailed plan tor the 
!olloviDg t'anctiona 1• nqui.%'lc1s 
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- Public Relatioma l)'Btaa, advertiaillg 

- Extension aerricea and conaaltanc7 

- A.ae1st8Zlee in maintenance 8ZJd. repair 

- Seminara me!. voJ:kabopa 

- Loan appraisals, feuibili ty stud.iee and. !'actor,y planning 

- Are all aemcea !'.ne or are some o!' the chargeabl• 

- Indnstrial in!'oD11&tion service and librar;y 

- .lssistance to aaall scale indu.st17 credits scheme' a 
loan managaent COBDi ttee 

- T~nomic surveys, 118.l:keting studies, reaearah 

- W'o:rkshops operatiom 

- Platerlal and manpower requllementa 

The plazming and the selection o!' equipment tor each workshop m11st 
be conducted by a specialist •Dgineer or cOll8Ul. tant. The tint stage 
is to des.ian the buildil:lg to enaire that it is appropriate to the 
purpose. It would be advisable that at this stage the pro,oee<l 
equipment list vith technical specifications is a.11'8~ available, 
because IOllletimee special equipnent lliebt demand special et:mcture to 
the wall or noor • 

.! buildiJJg specification vill be written by the specialiat engiDeer 
ao that the a.rchi tect' a final de•.ian vill meet the special requirement. 
O! the VOrlcahops in l'8gard to macbtne fcnmdatione, noon, ACCH8 for 
installation and m&lntenmce ot the plant. 

The specification vill al.80 emnuoe that natunl and artificial 
liehtinc; and ventilation a.re adequate and that the at1"1cture will 
aocoamodate .uch special requir.ents u li!ting c:ranH. 
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When d.raving up the wilding speci!1cat1on, the engineer vill have 
prepared a lay-out drawing or block plan eho~ in their proper place• 
all the machines and equipment he has aeleeted. By appointing a 
specialist experienced in the particular !'ield of the intended vc)rkahop, 
w can &TOid the acquiring of umecessar;r equipment one can sometime• 
see 1D universities and colleges. 

'fhe national technology pollc7 and plans for priorit,- induetriea should 
be studied to avoid umieee1&ary duplication. For the same reason other 
inatitutea and enginee:ring wl'kahops in the r&iion should be visited 
and appraised. 

5,J, PlanniN; ~tmter;:r 

When the !inal. decision baa been made to establish an Industrial 
Development Centre, the planning and de•ian of the proposed project can 
be started. The planning procedure should be studied well and the 
final planning strategy established, 

At the first st~e the followillg questions must be etud.ieds 

- Which gove:rnment department is responsible !or the project 

- Row the planning work will be implemented 

- .Programme for the project's implementation and estimated 
time-table, 

The second stage ot the planning should include as followss 

1) The operational characteristics and the technical. functions 
o! the centre must be declared end finally decided. 

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

J) The final plans !or inf'rast:mcture, buildillgs and equipment 
a.re prepared. 

4) Other detailed plans !or !ollowil:lg functions must be 
prepared' 

- Jllanpover requirements, job descriptions, work progT&Dllle 

- Transport requirements, vehicles 

- Administration 

- P'inance (budget for total imestment and operation costs) 

- lh:v material ~gurchase, storage, control) 

- Operational ralea 8Zld regulations 

- starr l"W.es 

- Securlt7 a.rrq-ements {gQ&rda, tire prevention) 

- Health Clinic (tiret aid station) 

- Pablicity, Intormation •errice 

- Communication (Poat, telephones, telex, radio telephones 

- Stat£ Canteen, social serricee, sport facilities 

- Hostel !or eelli.nar student• or traine••· 
- Required erle~ techni.cal. &Pi•tance. 
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?•4• Implementation Proepumne 

Atter the Planni.ng and Dee5e;n1ng vork haa been completed, the 
implementation or the p:coJect can start. 

The implementation programme nomally tollovs the tollowing pattems 

1) the tlrst part or staff will te recmi ted and accomod&ted 
1n suitable temporary ofrices 

2) 'Buil~ the inf'raatmctun should start 1 

Roads, Site Levelling, "Pencine, Electricity, Water, 
Tele~honee, Landscapillg, etc. 

3) Construction or buildings should be started 

4) Start of equipment procurement 

5) Pnrch.2.se of operational material.a 

6) Recru.i tment or operational start for wo:dtshope 

7) Completion or the buildings 

8) Installation or workshop equipment 

9) Tra.ini.llg or operational staff 

10) Testing o! machines and setting them all into operation 

11) Arraneements tor maintenance and overhanl p:rogramne tor 
wrkshop equipment 

12) Working rales and operation standards are to 'be eetablished 

13) Colllnisaioning or the workshops and the whole centre. 

To execute the project successf'ully and accordillg to the original plana, 
depends mu.ch on the overall management and supervision of the project 
aa well as on how "'ell the project has been planned. 

6, COBCtUS!OW 

It is to be hoped that this discourse will give at least eome supporting 
infonnation and aesistance to those institutes and gove:rnment departments 
vbich are involved in the develo~ent or small and medium scale indnatry 
and which are also responsible !or planning and buildillg up the 
national indnstrial development centres. 

Conce~ the basic characteristics of the industrialization proceaa, 
I once ac;ain would like to appeal to : ~e industrial development 
authorities in individnal African countries and a.lso to the plamW:Jg 
authorities and engineerine consultants in each country, and recoanend 
them to take into consideration the following u:pressiona "Without 
appropriate technology there is no saccessful indnatry, and without 
success!'ul industry there is no prosperity", In other wrda, the 
industrialization of Africa mast 12ndergo the proper pxocednre and the 
plamiero must respect the historic9l !acts and l'Ules about the importance 
ot science and techlJology in inct..1.strial operations. At the same time 
the local demand azid supply- or industrial products should be well studied 
and recoenizPd and their adaptability identified, 

I would Hke to e~reaa flf'J wish to see that the industrial development 
in Africa becomes a. fact and does not remain as a 2lan, and rurthemore 
that the W('lul.i-be indu11tl'1 al development centres ttm:m.ghout A!rica will 
le at one•-' mi?Mi~ful inst! tutt:ts w1. th ambi tiona and a. 3t:rong vill to 
imvrov~ the .}evelopm&nt _poAaib111t1~s in each country and to support 
the at:::"'J€c~~ towardc a b~tter lite tor the peo~le. 
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SUr!Mi-.RY 

This report gives a cross-sectiohal analysis about 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 enertr.f supply, manpower 
requirements, e.t.c. For example the nwr.ber of foundries 
which are in operation in Nieeria is relatively low 
compared with the population and the size of the country. 
All together there are about 50 foundries. (*More than 
half of these foundries are lccated ,i.(l _Lagos State and Cyo 
State. 

Only a few of the 50 foundries have modern equipment and 
on average the quality level is much beloi:1 international 
standards. Host of the foundries do not have any quality 
control systen at all, and tlwse ~~ich have carry cut 
the i;1ork 1:1i th insufficient ins trumcnts '1nc! control~ In 
general there is a serious lack of technical know-how. 
Secondly the lack of sufficient moder~ equipment and tools 
causes continuous probleMs in the production and quality 
of castings. 

Material, energy and manpower require:.1ents are also analyzed, 
~nd calculations and estimations for future require::ients, 
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 developine the foundry industry in the country, has been 
emphasized. For example the Industrial Development Cen~re 
of Oshogbo in Oyo State will have a special demonstration 
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 . 

-·-·-,.._. 
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The report also gives recommendations for future requirements 

of manpower development as well as technical education and 

engineering training. 

In general, the ~eport strongly recommends encouraging 

small and medium scale industry in Nigeria, considering it 

as an ~~avoidable necessity without which the basic large 

scale in~ustry 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. 

*) See appendix showing names and locatio~ of existing 

foundries by states. 

--- -- ~---- --------· 
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1. 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 ls poured into 

a mould which is made by using a pattern. When 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: 

2. Non-ferrous metals: 

Cast Iron (grey, white, 

ductile, malleable) Low and 

high carbon steels 

Alloy steels 

Copper-base alloys (brass, 

bronze) 

Aluminium, zinc and magneslum­

base alloys 

lead and tin alloys (white 

metals) 

Usually foundry technology or foundry engineering is 

considered as a special sub-field of Metallurgical 
Engineering. 

2. THE IMPORTANCE 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 avoid 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 primltive 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 nf 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 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 industri~l 

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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3. 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 t~e new technical 

specifications, quality standards and safety regulations. 

None of the modern sophisticated equipment for machinery, 

such as aircraft, spacecraft, satellites, diesel engines, 

turbines, automobiles, trains, computers, computorized 

machine tools, nuclear power stations, televisions, 

automatic washing machines, tape records, pocket 

calculators etc., could exist at all if the successfui 

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 p-ure technical reason; the design or the way 

of operation may require certain rigidity, strength, 

hardness or other good physicaL 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. 
4. PRESENT SITUATION 

4•1. Existing Nigerian Foundries and their Production 

Accordin~ 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 smaller 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 Oyo 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. Host 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 500 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, core making and 

other work is 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 Manoower 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 availability of the 

scrap depends essentially on the quantity and capacity of 

the existing basic engineering industries, from where tne 
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 scrap dealers. If the foundry 

industry expands the situation cannot become worse, because 

- ----~ 
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at the same time the basic engineering 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 tlie 

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 

ls caused by lack of transportation and lack of organized 

scrap dealers. 

A very common problem ls 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, refractory 

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 REQU I REM EN TS 

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 also 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, ro~d 

construction, railways, transportation, water supply and 

sanitation etc will require more and more special good 

quality castings. Also manufacturing of agricultu~al 

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 P-xcluded 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 

whe~ some progress has been established. 

- -------·-·- -· ---
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Engineering field Grey Cast Iron Steel Castings tlon-ferrous :net. 
(annual output (annual output (annual output 
tons) tons) tons) 

Present 1990 Present 1990 Present 1990 

Machine tool industry - 2000 - 300 - 10 

Automobile industry - 1000 - 200 - 200 

Water 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 industrie~ 
(food processing, 
printing, stone process- 800 1500 - 200 2000 4000 
ing, furniture, metal, 
hardware, souveniers etc) 

TOTAL 3510 10950 - 1280 2345 5030 
ii 
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5.2. Increasinq 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 

testing, 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 re~ults must be recorded properly so that even later on if 

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

and under which conditions the casting was made. 

All this means that increasing quality 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, 

patter~ 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 

- Foundry Technicians 

- Laboratory Technicians 

- Pattern Makers 

- Moulders 

- Core Makers 

- Furnace Operators 

- Fettlers (semiskilled) 

Total 

20 ••• 30 

so ... 70 

20 •.• 30 

75 ••• 150 

500 ••• 700 

100 ••• 150 

100 ••• 150 

500 ••• 700 

1365 •• J.980 

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.~. 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 etc) 
Bentonite 

- Core sand binders 

1000 ••• 1200 ton 

1200 ••• 1500 ton 

10000 .•• 12000 ton 

2000 ••• 4000 ton 

1500 ••• 2500 ton 

1000 ••• 1500 ton 

1000 .•• 1500 ton 

4000 ••• 6000 ton 

500 ••• 800 ton 

50 ••• 100 ton 

100 ••• 150 ton 

100 ••• 150 ton 

150 ••• 250 +on 

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 2SO ••. 3SO ton 
Ferro-manganese 7S •.. 12S ton 
Ferro chrome lS ••• 20 ton 
Granular Nickel s ... 10 ton 
Tin ingots 10 ••• 15 ton 
Lead ingots 25 ••• 3S ton 
Zinc ingots 5 ••• 10 ton 
Alluminium ingots 300 ••• soo ton 
Copper ingots 75 .... 100 ton 
White metal ingots so .•. 70 ton 

- Various fluxing materials so ... 150 ton 
- Fuel for melting furnaces 3 ••• s 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 ~echniques 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. DEVELOPMEMT 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 3nd 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 I.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 

manager~ 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 (Ut~IDO) 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 ~orkshops of the centre. 

Additionally the project budget includes machinery and equipment for 

establishment of a demonstration foundry at the Oshogbo I.O.C. Through 

this demonstration foundry excellent services could be given to the 

entrepreneurs and their employees by arranging seminars and training courses, 

demtnstrations 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 O.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 ~hould be put on 

the development of technical education and engineering training in the 

field of foundry engjneering. The question 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 dS 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 

~t~n£a£d~: 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. 

f.o~n£r~~n _A~s~c.f_a!_i~1..:_ In all industrialized countries the foundrymen 

and foundry 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. 

f.o~.9_r~ ~u.!_l~t.f_n..:_ 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 Nigerian foundrymen. 

fe!!.e!.al f.o!!.d.f.t.f.o!!.s_f~r_S~£.l.:L ~f_C~s!_i!!,g~: When the country's foundry 

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. CONCLUSIOtlS ANO RECOt·1P.ENDA TIONS 

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 

_J>articularly the engineering industries the most important basic field of 

which is the foundry industry. The foundrymen have always been pio~eers 

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 i~ 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 encour-aged to undertake a career in this challenging 

and technically complicated engineering industry. 

20/6/79 
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Ior th:: cievelo~ent of ~~iv,e:dan :m:ll :::c:2;:; .Jldu:·i:;::-iec -tl12 Pederr>..J. Government 
l:GS c:-,°':2.!:>li~~~d lr!duEt::-ial I:eve!_o:;i~ent Centres (I.:I;.C) in vario'.ls ~tates of 
the ~e7..:blic. 

~·he first two ::.l'.C. ::i2-..re 'Jc~~ <:~-7::.~lid:..::(1 <.lr2c.dy sore than ten yea:!"S ago 
and t~;.e third I.Ii.C. w~s :pl.:.nn~ci ~o ·De "':nJ.il t u-;:-i in Oe:hog-l)o, Oyo State, 
p:~ily rende~ servicce foe: :::i::":" ···er-t~~rn state~ of ~Tiserla, i.e. Lagos, 
Ogun, Oyo, :~uara., Ondo and Jend21. ~• ta-'~es. 

This C::hogbo I.D.C was r>lanned to b·-=- a ~-:latively l~~ and well eouipped 
centr-3 covering ~e<'..I'ly all engineering fields and hav:~g ~od~:rn workshops 
with SQCd e!lui:?sent 2.D.d f2.Cili ties. ':'a assi~-~ L"'l building up this Oshogba 
I.D.G the Federal Government h~ re"ue:::ted. -r:ecbni.ctl s::mistance from United 
l:Iatioll!3, and a~ resttlt Ul-mJC- '?::-eject DP/l~/73/01 1.i ';a;; established in 1976 
to develop thic yl<.nnP-d Oshogbo ~.~.c and ~-et it in full o~eration. Sil'.lce 
1976 ID"IIlO has assigned various t1?:c.hniccl c.:x;iertt:" -to the centre. 

The UNilO-FoundrJ 'ngi.ne~ring ~.~ert a.'2i:.:.igned. to tl:c 0!'.'hcgbo Project in 
1978 has assisted va...-iou:-:- ~!igeri::.n SIJa.12. sc'.:'.le f01:.-"ldriai:: L11 3everal States 
duJ'.'.ing his misr:;ion in l"i8'eria. ~lliz ""'?,rticc:.l ~r !'.'ep:::>:ct C.crncribes a special 
case where some ne1o1 ideas we::-e ,racticec L"l one t!igeri.::?.."l ::;mall r:;cale !oundr.r 
establishme!lt in Ibadan. I:J~cly, ::.. Sl'.i"::.:l cold blast cuuola furnace •.ras 
designed and ~uil t "..l!J locall~' ·.ising local md.terials, c:.:id it wa~ o-perated 
uci.Dg local na.xd-~ood cha:rcoal a~ fuel. 

2. The Aim of the Chc;.xcoal C11TJol::i '?ro:iect 

'Ibe major part of the •1orld' s grey cast iron is still :nel t.ed in -::u:iola 
fu....-naces ;. il.ich a.re operated .,,i th metallurgic.:.l coke :-:;.s fuel. In !Ji€eria 
the fou.wixy industry has not yet gro·..rn up and developed as !IIl!ch a:: many other 
indu3triee in the count~, and pa.rtiC"..il.a.:rly the iron foundries a.re vezy 
rare. 1.ppro:"imately ten iron foundries e"ist in the country and only four of 
them use cold-blast cupolas for melt~ cast iron. ~lso the production 
methods a.re pri.r.itive and the quality of fini3hed i:;:on castings is 
relatively low. 

Because cupola furnace needs 3!)ecic::.l metallur3'ical coke as fuel, - which is 
not locc:,lly available in rigeria and must bG thorofor9 imported, - thic fact 
has discouraged the most foundry entre!J::-eneurs to establish iron foundries 
ueing cupolas as melting flll'naces. ~- ccortlingly, a question wa.s arisen, 
~bat are the ~or,sibilities to r?placc tho in;,Jortad metallur~ical coke by 
the loca.l charcoal? This ha.s been done in some other countri~s before 
3lld with good succesE. .4 lso u-.rn:ro h2.3 reportc.:!d ono successful case Rome 
ye~ ago (UNiro-Publication no. D/178-1976). 

Consequently, if the local charcoal in Nigeria could be used succe~sfull:r 
in small foundries, it •fould O!":?n a comnletel~' ne~·! chc:.n.'lel to develop and 
~rove the badly needed iron foundry industry in the country. Secondly, 
tho idea to design and build up <•, mntll cupob. locally ;:i th simple tools 
and simple methods, could encourage the foundry industrialists more to 
undertake foundry :projects which can produce cast iron caRtings. 

On the basis of these idea~ some foundry entre:;reneurs were contacted in 
oi'der to find out if :hey are intereated in the proposed ch~rcoal project. 
Most of them were very willing to und~rtakc t.hiz tY"Je of e~'.1'leri::::ent, _: 3 the 
fir-:t t2sting ~und" wa.s ~el8cted : bayor:J.i. "'oundry ' ork3 in :roadan, Cyo ~;tat--:?. 
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1'his f ouncir; h2.S ~cc:::.'.! ~:->=2.:!. - ...,~:::.uci::r ·:.:'.':. ~ i:::cn C<::..'. ti.nza by wel ti:lg t::g 
i~n i:: ~~ ..;2.:Ql oil-fi:.--P.d c=i! 1~-~1;l·:: ft-:.rnac?. 

Cor:.."'j)letc d....-a.'.•ings f.:;r 2. c:.·2. l":. b] ~· <:t ~,~--012 £'1.:::."!1:"'.r:; o:~ -~i)': '1in ini:ernal 
di~cte:L' ·..-e::-e fi:c-:d; I'lad.e :_,:r the ~-:·:ID_--~ :?C!1c.."'lica.:'.. -ngi1cee:::iDG 'Jrpert in 
co-opd!':~.ti~n •,ri t}: t!:e ~:;z,,·-::cmld·::r 'i:n;:i..'1-::~~-:in,: · -:-.:::-e::.-t. '!.'hen G.uotations for 
r:iate:!:'i2.l :md. f2br.ic3.tion cust:-:. 1··e~ rec112<:~0d. from a local ·:;teel/.,•elding 
construction GO!l!p"J:Y· ::-ic~··wTer, t:ic cc2-:s i.-11:;~:e :"ou.>J.d too high for this 
pa.rticu!.z.:::." purpone. 'i1herefor2 other al ~cmati 'Tf: Cl were tbou.sht over, and 
finally a. IJropo:Jal to build up a smaller cupola using t~'O empty oil-drums 
¥.as found vic-.ble, and W3.3 3.Ccepted. 

A detailed plan •;as :nade and accordi..'1,~ly, the follo ... !ing materials and 
equipment were renuired for the project: 

- t~·o empty oil-dxums (560 IIlill diamete3) 
- one air-blower, capacity abcut 30 m /min rrith air-pressure of 200-JOOmm 

::ater. 
- bottom ~tand for the !u_"'"!lace (mad.9 of s~eel by welding) 
- cupola lin.L"lg material, ap:p:::'Ox. 600 kg 
- naterials for melting (iron~ limestone, charcoal) 

A r;,<ritable air-blower was already e:dsting in the foundry, and only the 
hro dxums 3lld the bottom stand hsd to be -;m.....-chased as well as the various 
:materials. 

l.11en all :na~erials and i tees :.-re~ provided, the construction and installation 
could be started. 'rhe cu!)o:a. ·m.s compl~ted ;-ri thin about three '.ieeks. The 
installation and li1lill6 !.{Ork were ca..,r:i.ed out strictly under the guidance 
and assistance of the Ul:IDC-:':'ou.."'ldr.f Fnginee:?."ing :xpart, .,,.ho spent seven 
lone days in the foundry shov at that ti.me, to be able to complete the wol:I!: 
in a proper way and in reasonable tir:!e. 

The total material costs to build up this cupola furnace were about 
us ~. 1500.-

3.2 T~cr.nical ]etail~ (see a.nnendi:r No. 2) 

a) Dimensions and Characte=istics 

- :::!.:xteI:nal diameter 

Internal c.i.amcter 

Number of tuyers: 

560 m:n 

320 mm 

a) first design: One tuyer, 100 x 100 mm 

b) after maki..."lg wind belt: three t;uyere:, 80 x 80 mm each 

- lining material: .Acid cupola ramming mass, imported fr.om 
u.z., ca. 500 kg 

- air blowE:r: 2950 rpm, IBP, air volume 30m3 /min, pref;sura 
200 - 300mm water (10 •••• 12 inch wa.ter) 

- Total height of the fu."'"llaCe: 236 cm 
- l'IJel ting capacity: 600 - 700 kg/h 

b) In::tallation and l i.ning: 

The two d...--uros ••ore >il~d on 8ach other and joined with J;-" bul ts, 
.'.Uld fixed on the bot-+:om st-.""...nd •'i th o:imilar bul ts. The bottom ctand 
l!ac inotalled '.m a ~oncr_-tc "block o:..· Im ;~ 1m ::ind 3.bout L,o cm decn. 



~-:--~::·t:."". J"rc!"2 t~-~' 00t·Co:"·· t ~=-- ~~;.-~.:t[':' .J ~-:rli:nU.ic 

,.-.'::.i-~h PC..S ~u.d.u~:;<r li~C"t~d t:.~1wc=-=-:t:. 2.cca~-:~ins ~c ~:::: 

~~'.~~~~~-/~"i ~;~''·.:~~~:-:~ :o~;i .. t::~~.)~:i~~i ~~~ l~~~; ':~~ ~~~;;~~" 
~~cc- l'- '. - .. ,., :, C0!L"01c·ted th~ lin2.!1 .... ~· ~_.r·.·.' : 1.:·t to ci...J :or : Ottr ~ .. ·::-:'. .: ftr'..~ 

-:~...i. · c.=:T~:.n·; JC:licd saL.~ iir·"}-~ -aoc5.s · . .ro.s b~i::r:cd :..n t~-~c .f:\1T':': :-,~ ~o ~-~~ch 
t:.-... :~ U~.fic 1~:~e~·~e- of ·:b.1

:
1 lL""li=t.~. 

r~ ~ I'i.::L:l ci_-yin.g ~n.d •.,;:l._:J!)-iTI;" 1lp l,..!~-8 c~~ ~d CUt b~r ~:':'l...; .. !!"":° ~i=c-y~··:>OdS 

:·:le;· ·ly i:1 th·) f-'1::118.C€ :or :-: bout tf....r<~,~· l!c-.u-3 .ju.::;t b0!'0:!.'s the ..:i!.·st 
II!~l -i; )1'0C.JF:a. 

Thf! tb1:ee ba.::ic ::'.'2'·~ I'l2.te:i:-i:~2~ for m,-,1 ting cz..Et i="'n a.re~ 1) ircn 
~) liml:~·ton~, : ) Col:.:.'. lfo::m<J.1~~ -::'~::ro-silicon and ferro-mangcm~se 
a:re s.lso :::-equi:!:"t~d L"'l small ~~titi.es. -~lso Gome flu.::dng materials 
?.re no:mn.lly 'J.SCd if ::?.Vailn.blc. 

In thi::: :project on2.~; th:; following n::at6ricl.3 ·.rere ur::0d 3.lld they w~rc 
all of J.ocd o:cizin; 

~TD:r cast iron ~:c::ap 
lb~;;-tow:~ 

hz·-~:d.-•.-1ood charco2.l 

· bcn i:~.1'1 ?rot:a~s will be ::ic:=-e dev~..:J.oped ~"'ld th.:: opar::.tioncl 
ch:?.r.:.ct:·-.:-istics of this p2.rticul<.::L furnace, 3.l'f) thoroushl;r s-:Udi0d, 
'."'cl:l.i."'.:i::m: of nt:ce"s~r::· :'.:-"J~tllo:·<; a;·,, F~ll a8 p,,,;:;ible :'l:.Lv.ing 
mat ;:cicls C;??: b.; ca.:.=i.tl:..te·i 1!"'.d. s.l~o ur..e of stee:.. c.;c~-r 2_c; ;;>art 
o:.:: thr.: cbf..rg-i:: c<.'.n be; L-;ipl.:;montad. 

:+o k.~ iron scTC.:? 

9 kg cr..c:.r~o:il 

~.5 kg l~n~tonP 

_:,bout till:'~-s hou:::!:: before stc:..rting ch::i.rgin.:r of i!:On into the 
fu=i::w.c·::, ch€: fu_""T.~-cc bottom >18.1". ·~rr:G'.12.red. by ueing ortlina:ry moulding 
~·and. 'J'h~ r.eafter .~irJ-vood •,;afJ put into the fu:::n~ce: and 3c:t on 
~i:!''' 1·ri th karc-:ene. 'This 'Jlow hr.::? tine - drfinG proc::-~;:; •.;a~; !~c~t on 
i;o:L"lt; about "thr~i::: bouxs. Then :;o:nc bucketful o.f ch2.1·coal "!:!.S ch.;..rged 
in. 1 n.:m this charco2..l was h.ot a.nd well i.:.;. firo the remaini."1.!j C>art 
o!' :.":l'"'C:-cok::·:, (i.i::. charcoal) i.m.'3 put into tho furnJ.C-,. 1' .. fter about 
thirty :ninute€ the) blmrn::!:' va.s 8".ri tched on '.?.l'ld the <1.ir "'::.-.i:: bl::..::ted 
:::.bcut ten minutA~. Ther~n.ft.;ir th•1 hE>i('.;ht of tho bed-cob3 wa~ 
::.hec:.:'·cl :md 1i ttle mo"!"~ ch<-rco::-l ~:ddcd. Th0 trp.,i..'1g hol."' '-'a-8 

cio~od, and the ch::i.rg-i...np.: could. b':! s+,a....-t0d. 51e :iateri?.ls worB 
ch2.rg~d in the i'ollawiUtr crd ·:·: J.i.mi;stcnc - iron - charcoPl. 1 ft.1r 
o.bou-:: f - 7 winut.=;A d..!:Op'= of molten iron could. b·:· seP.n i.!' looked 
:-+; the glo1dng charcoal th.-~ the: tuy::?r. ':be melt procGFJfl ·,m.r. 
~·mll :m. 

·.~:t:l ·:L•.:- ::-t2rt-::d +.o :':'l.m :mt !.·ro:m ·the ''·"'€." ":?out, tha.t 1-1:::.s ;m 
indic::;J::ion t!rt Gl"'.·-: r 11=:12.CC boi:°tC::!I '·::-> .. : ~c"';:ing f"ull Of ::101 t,cn iron. 
'l'h'. ti1!L for th0 fir-:::~ ~:::'.1rii!lg hc:.d co!Ilc. Tb:.' tappi:ii_;; :iole war. opcn•;d 
· •i 't!"• , · h.::.:..~.'ncd --:t;,-·l rod. : ol ~: :!"i iron :::J :1rtrJd to run through 
J:-> ~~,~11t to tho 1-'dL tc.;2.ri 'md.c:r ':.hr:? spr:ut. 



~ :._· -.-· ~.::.o, .. __ rr·~~ ~i.'"1''~- t~:l-:~ '·":·:":'"'~ ·:::1..--:::...~t::. 0ut a.~:!..rl("" t:1:: !.::i"'l~- n7J.jr.;c~ .. --·'"-c~ ... 
( -~ : .... "".J·""''"_,.:J..: - ·-·,.... .. ·, ; ...... 0,..,.'"! ···• +o -r.; ... d ar~ "'"h -. ::"",...U."i. -_ ..... L··.·"!l=)r:i.-:::-: er.Q' \ ·-· .. -~ ...,. I -~ _..L\. ... "' --......• ..... ~ v.... -• 

c~-~~-.:-·~~:~i ·;:_c .. ; ')~· +.:1:: :c~"! :· .. JL12.~.-., c·.-:1~ ":o ::-1.irr!:.nc:tG. rr.i .. ;t~':::e:=- ~:~d 0~or~ 

:·:· .. .- .. ~ ci.~~L-").~; "t!":·: 0·~1 ..... ~.tionr:. 

~;1~ "C~(.i~:...l ::~-: :.•:.:r•l,!j.:~·:.:-i. ~!..."!') "th·~ ~-··-!.:: ~-:--:.~~-u.=-~- ·n:-.i~ ~:!.::·, .. ~~ ~(")!'.) r....:·.:~~-:. I '·-~:.:. 

~=-L1,t:",.d ~:t c.:1~r~ .. i~~- -th:: ~i;.!.J.-':.y ~--~,··-~.:- '::·-;~ tl";_1 ~ b:.G·~--~ -~::. -:b.o ~o~:or .. 

~ ~:- u·.i!1·: fi~~t. ~1~: "S"t·.: .. ··..:r -~he di~·~t"':'"':::~-:_ .. _~:i:)r: ~f :.i= ·~,.... :ic·~ r.o ~ .. ---~n, --nd 
th. ::··.,.; .. ~ ()~ ... "<_: ~ ~·!i::.0:---·.:c } .. t -~r:;_,;.: ··.Yt.:..:.2:'.; -;-::d ~t:_-:-::.::c; ·:.,l\7·~ ::."'~J m:.cl.~. 

Iurinc this CU?Ol "· ~roj<)ct t~2 ETIIC-T.'cuncLry n.:;-im'!eri!J& "-~ert wa::; 
-1;"1.ki..."'1,:7 ~:cir0::.-a.'. .f i:m shot' '·:i th _·u. _. o· .. 111 l!!07ie: C'3:.J~::."2, ··ri th int•m:: ion 
to ~."::P. a. ::hort int:rodudi 7c. doCUJ!!·mt.:.ry .:'ilm a.bout tl:9 ::-:-;0riments "..D.d 
ad:.i.-cyer;iEmt~;. ; 11 th~ filmf: ::.:~vr ":J"!,m no•.; proc2s'.>cd and. the vho:'..e fil.::n 
he.:: been cc..i t0d 2.nd conrpl.::;i;:.Jd. ·The fib L c. col~ film of :c:upcr 8 !Il!Il. 

lt' s hmgth i1:.< 11 m.inut 1,s. It ;;hO''R 'btis:ly '111 the: main actions 2.nd 
work carriod out d~~ tho project, bei.'1.J' co a cow:_)lem1=mt::i.ry record 
to tti.:J r:.:port. 

'Cb:1 cbj"c.tiYs::; of th::i :;iroj;:::ct ··r.::..--e r;ic':. ~ui tr.) ··r:..11 ::;.ml the whole 
e·::;icri..II!ent ;ras verJ satisf::,ctory. 

S:o• s:v8::::, soDe n:oru ~el ting t02t:; 
out ~h~ ~oqt o~tio~C'J. condition~ 
md tir.{; C~'.l.'.lC:i ty o!: th·; fU:t'!'l.S.CC. 

chz.rcocl I::'J.f~t b·~ :'ound to ·:?n~u 

r.:u:::t b~ still c'!.r: _0d o~rt t:) find 
!.'or th., uw: t :n.·oc;~'."'ll .md th-:: m.::.:::i:!Ju!n 

! l=:':l m;:;ch~.nic~ll:r :iardizr 2nC. ~"tr0ngGr 

lo:ng8r !l1~~1 tin[; :r>~ri -:id~;. 

'::.'h? roi::t L::!portc nt -2l:':i<!ri;:icmt oE the p:.'Ojec"~ ··•r>.:J, tl:r.t thG ch.,::::-coal 
er ~~t::d cmrmgh h2?..t ~or ~;h.: ?rocE::~;-. 'l'!v:: L:.-c:i coulG. be ~f '!. t•.'d r;-?:~ily 

and rcla.ti el~r .f.:.c:t, ".'nd "th0 tam"_)u::-2.:~re of t!.1? r:ol ·:en i=-:i:::. ·;::.!C hig!1 
•.mou.:;h. Cn tha otbr hai1d the J'Ii;)Ch.2'..ica.l :_.ircyP.r'ti..::<J of th·: 'l:S00. ch3.rcoa..l 
•·mr•, i~o-1; a.c; good ::..s required, and tho ch.:::.::::c02.l ·.•as bu._""Tli..-ig :iligbtly too 
fe.~jt. 

If?.. s·ooC. ~ua.J.ity c.'.12..rcor~. :n"'.d0 of haxd-·.:ood. c::m b.:? found, and if it i~ 
:-.. vti::..2.bl' in l<?:·:1r~r r;u<=..::lti ti(J::, th':~ ~rEl b no di.!'fici.:.l~;fos •.:.'.!en m.;l ting 
iron b thi~ t:,..r:;:ie of cupol'l. fu:rn:>..ct:. 

As th.; ;:ichi;vP-menti' of thi:: :,iroj,·~-t '3ho.,-, th: ,o~:sibilitias to cnr:'."'ate a 
;:;inQln cu;;ol~ fu...-n:tec in ~~igs::-fr. by usinJ locti :-:~·.r :::ia.t·:rials are ·•::.ry 
~rol!"ii.1:1ing. _, lso the coi;ts to billlcl u~: thfr ty:i.:. cf 3Illcll cupola a.2"0 varJ 
lov, anci the t•"chni.ca.l ~kiJ.1 rc:auired to construc·t ths fum:.:.ce could ba 
' -:o.dl7 '.?.V?.ilable in the countr.r. 

?.n.i: !:1!0:•w3 th2.t the nethod could br1 2.dopt8d b~~ fou.."1dry industri2.li-::t:::: 
'ri·c:-i.ou-: 2.."'l.Y d.i.f!"icul tie~, ;;md 0n the othc-.:- !'vnG. it "rill ·;ncJ'lr:-~gc 
f01.4c.d:-:,·:•ll'n '::o ·:itart ::>reducing rnorE' the badly need0d ir.:m CC"-stingc in 
l7 i(:·-:~·:iz-... 



~CRIPI'ION HFLT rtFPORT NIBIBE!i 

1 2 '3 L. c; 6 

Data of the experiment 2/2-81 17/2-81 12/3-81 8/4-81 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) 

Iled coke heii;<ht (cm) 8c; ac; 8~ sc; 8') 8') 'Weir t of bed coke (kg) 
a with cha.:rcoa.l 30 30 40 30 
b) with coke c;o so 

Size of the charge (kg) 
- iron c;o L.O u.o - L.O ho 

- limestone 2 2 1. c; - 1.s 1 • c; 

- charcoal 9 9 - - - 8 

- coke - - 8 - 8 -
Number of cha,...,,,,.s melted c; c; u - c; ?. 
Melt procedure (timewise) 
- furnace bed nrena.red (hrs) 11.00 11.hc:; 08.M 09.10 1:.00 11.00 

- fire-wood in + fira (bxs) 11.20 12.00 09.00 09. ?.t) 11.1S 11.1c; 
1 -3 bed coke charged (hrs) Hi.40 1J.40 10. 30 10.30 12.00 12.00 

- rest of bed coke chare-ed 1c;.00 11. sc; 10. so 10. c;o 12. 10 12 .20 

- closin2 of the tanuinD" hole 1c;.00 11. c;'C;' 11.00 10. c;c; 1 ?, C'.Q 12.LO 

- 10 min bl?..sti'l'lv 1').00 11. c:;c; 11 • QI) 11.00 1?.50 1?.. hO 
I 

- bed coke remed:v 1').10 1 L.. oc:; 11 • 1 c:; - I 11.00 12. c;o 
- char~ started 1c;.10 14.oc; 11.1c; - n.10 12. c;'Q 

- 1st tann~ 1c;,10 1h. 10 12.20 - 11. 10 q,10 

- Last tannina' 1c;.50 14.ltS 12.hO I n. c;o I - -
- Numbar of tannin.!Z'S 2 2 2 - ? 1 

- Estimate iron tenrnerature 12c;o0 c 1100°c 1::ic;o0c - 12c;o0 c 1200°c 

- Charvi nD" finished 1c;.1c; 1h.Lio 12. 30 - 11.l.iO 11.10 

- Blastin"' finished 1 c;. c;c; Hi. c;o 12. 1.ic; 11. '30 11. c;o 13.1') 

- Botto!?! onened 16.00 1L..c;c; 12. c;o 11 • 1c; 11. c;c; n.20 

~S: 

- Major chaJ:lges f:rom previous - better coke air lower wind-
melt chaJ.'- pres- air belt 

coal sure pres-
:redu- sure 
ced 

- Rate of success noor satisf. satief R"OOd satisf. satisf. 

- General Too iron- a.ir new wind more 
soft coke pres- air belt bed-
char- ratio sure pres-· re- coke 
coal cha.ng- too zure quired required 

ed hii'.".h tPsted 
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A pm DEI.I'r-"'"tE!l BY !".R M. J. HA}J"....A. umoo PROJECT MAN.AGER 
AT I.D.C. O;:;ROG50, ON THE OCCA::;ION OF THE 1".0~lTHLY MEETil:G 
OF "F0lJNDHYMil1 A~:..:OCIATION O~' NIGSUA, F • .A.N. 11 EELD IN 

OSHOGBO ON 11TH - 12TH MAY 1984 

T H. E I M P 0 R T A. :S C E 0 F E H G I N E E R I li G 

IBDUSTRIES IN THE SMA.L..L A:SD 

MEDIUM, SCALE INDUSTRY DEVELOPMENT 

I B !i I G E B. I A 

General 

The industrial ~evelopment o! a country depends essentially on the possibilities 
of the manufact\£i~ of basic bdustria:~ equipment and machinery as well as 
spare parts, but a.l.so on the ability to :;arry out a 'Wide range of repair and 
maintenance activities. The basic engineering induatriea form the field which 
can produce these above-mentioned items. 

What is generally understood to be the ~oncept of basic engineer.tng industries? 
The f\mdamental units eup:iorting the basic engineerinc industries ar'l the 
fo'..!!!!h";, forBi.I:g !'h~;. ::-~.!".:!.~~ :;hvf•, i1~at treatment, tool :room, fabrication 
shop, metal coating ::ihop, pa~ shop and wood'Working shop. 

•.. . ·':. . 
\ . I • • ; t '' 1'; /'!~ • , : , . 

Accordingly, the iodustriali7..a.tion of a country based on the development or 
aelf-reliance and economic independence would first of all re~uire, that the 
basic engineering and particularly the alliad metal working industri.es should 
be give~ the very first priority, and they should be developed as rapidly a.a 
possible. 

,hliat the Lrul;ineering Industries Can Offer 

With the eet:Wlishment ot baeic engineering industries, natural resources, 
particularly basic metals, a.re increasingly utilized, capital !o:tina.tion is 
accelerated, and the manufacture of components, spa.re parts, machinery and 
equipmellt is possible. 

Also badly needed foreign exchange is conaerved for the other economic 
8':t1vities in the society, and contributions a.re ma.de to the maintenance and 
productiYity ot agriculture and the other industrial sectors. 

Basic engineerillg industries provide a basis !or the development of science 
and technology, including research and development activities. There is no 
point in establis~ high level research centres or scientific laboratories 
i! the country does DOt have the basic engineering industries. 

Enaineering industries increase employment opportunities, not only with.in 
their own sect'>r, but also in the other economic sectors of the nation, and 
they offer highly qua.lilied and skilled labour ..,hich can be absorbed in other 
iJ:ldustrial activities. 

The setting up of small and medium-scale engineering enterprises would help 
!om the basic infrastructure on which to build an expanding technical 
capability and thereby create the eel.f'-reliance, which could lead to the 
manufacture of e).i>Ortable products. 

:+ ...... 
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'What are the P~ioritieo? 

The manufucturing capability of an established en.-~ineering subee~tor covers a 
wide range of engineering productll including capital goods such as machinery 
and equipment for metalworking and related industries and plant for wost other 
industries. 

The most immediate cmd urgent requirement· at the pres~nt time however, ie the 
ecgiDeering industry• a ability to transf"onn raw materials into essential spare 
perts and to restore repairable machine parts and assemblies by the e:nploymont 
of modern workshop pJ:Ocesees. 

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

The followi.Dg capacities of caat.ing, forging, fabrication 
facill ties should be the first aiau 

- ZuWMd....--:,· =~=;le~~~ f0~ ~~~ ~~~t-!~~. 
of castillg machine beds up to 5 ton. 

- forging and heat treatment complexes capable o! faming parts up to JO ••• 
40 k8· 

- machine shop complexes for ma.chining castings up to 5 ton and forgillgs up 
to 150 ••• 200 mm diameter and length of one meter. 

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

- fabrication cvmplexes for production or welded parts and components. 

- metal-coatillg complexes for nickel-chrome plati.Dg etc. 

In Nigeria, at least one la"."ge machine tool mami!acturillg complex is well 
ou the way to completion as ~ Govermnent-sponscred joint project. 

The present ma.mi!acturillg programme includes metalworlc.ing milling machines, 
centre lathes, drillil:lg machines, power saws and pedestal grinders. 

The small and medium scale wt)rk:shope "'e recommend would be complementary to 
the Ma.chine Tool Complex and the equipping of these businesses would be logical. 
outlet for the products of the riachine Tool Complex. 

The priority products of the small-scale workshops met include the manufacture 
of spa.re parts and assemblies already in urgent delll2'ud. As experience is 
gained, the workshops could progress to the manufacture of well-dosig?Oed 
machines for agriculture, food processing and the building trades. Certain 
workshops might then specialize in the manufacture of band tools, such as 
shears, hammers, pliera, black sell. th ~.cols, chisels and oa.,s. vfh~n supplies of 
srecial steels become available, other workshops could Ventur~ into the_· 
manufact~e of cuttin<· tools aucn as hacksaw blades, files, twist drills, tape 
and m.illil\'? cutters. 'de see no reason why small and medium e:cal;,, businosses 
could not th~n prog-J:eso to the manufacture of powe!'-Operated hand tools including 
drilli.Dg machines, g-rinders, circular sa-ws and senders. With experience gained 
in such precision, the domestic manufacture of meil.B\lring equipment, precision 
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instruments and accessories would logically follow. 

Practical Limitations 

Ir we think the development strategies and the practical realities for example 
1n the case o! Nigeria and the ind.uatrilization procesa·in Nigeria, we can 
identify certain fields and. specialities 'olhich should be carefully studied 
imd. taken into consideration be.fore local manufacture can be started. 

-bea. we talk about machinery and spare parts industry, which for e:mmple is 
now one o! the first priorities to be developed in Nigeria, it does not mean 
that every spa.ca part and evezy machin~ component should be made locally. 
No, - there are various special products and component& as well aa metallic 
raw materials and. other items, which ca.cnot be yet manu!acture locally, .firstly 
becSllBa the required skill and knowledge is not yet available, and secondly 
baoausa it will not be profitable. It is more economical to buy these items 
!xom other sources. Thia practice bas been implemented in nearly everr 
country- in this world. 

Usually these special items include ball and roller bearioga, oil seals, 
t~~~wwiOL co~ponents, automobile parts, high speed steel cutting tools, 
carbide tools, abrasives as well as various steel alloys and metal alloys 
and also ferro-alloys and other foundry and metallurgical chemical.a. 

As circumstances chD.Dge and industrial development makes good progress, the 
possibilities of local manufacturing of these more difficult prodUcts can be 
studied and accordingly implemented. 

Need for Design Enf;inocrA 

Despite the fact that in Africa tnday there is no short~e of mechanical 
ensineerE with degrees earned at Universi~ieB at home and abroad, it io not 
easy to find examplea of good engineering design and mamll'acture. Academically 
qualified youne oen ma.y be seen holding ostensibly responsible positions but 
who have so far not ma.de 8JlY contribution to the advancement of product design 
and manu!acture. 

The cause may be ill the fact that industrialization has not yet reached the 
stQ8e where the ability of ellgineers can be utilized in a creative capacity, 
or the.re is cot enouati encouragement or motivation for this complicated 
career. 

But industrialization i s ~ r o c e e d i n g, no matter how slowly and 
.the tim~ has arrived when ..,e must seriously question whether the up coming 
engineers are sufficien~ly equipped to meet the product design challenge. 
Design engineering demands such a. wide .raJlge of practical lcnowle~e and 
experience that we suspect that this aspect ot technical. training has been 
somewhat neglected. 

The urgent need in A!rica today is to extend the practical knowledge o! the 
academically qU&li!iea design ecgineer in & much more intensive and specialized 
degree tpan be baa hitherto received. The ambitious design engineer muet 
become familiar with dll the technology necessary to enable him to enter the 
profession of design engineer1.ng. fo remain e!!ective in this field o! 
engineering science, he must acquire copies of all the interna.tional engi.neerillg 
atanda.tds for materials, macbh:ie elements and instruments. 
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Re must have a. !uJ.J. knowledge of manufacturing methods including& 

Foundry practice, forging methods, presswork, 'Welding, die fonning and 
castil:lg, precision measurements and quality control, machine shop practice 
including gear-cutting, jig and toold design, pneuma.tic, hydraulic and 
electronic control ayatemo, workshop organization and management, material 
·testing, heat treatment. 

With a1l tills knowledge, a would-be desioi engineer would not succeed unless 
he ba.s the wish and ability to e::q>ress his ideas on the drawing boa.rd. 

Conclusions 

Concerning the basic characteristics of the industrialization process, I once 
again would like to emphasize the importance of baoic engineering industries 
in every country "Where the industry should make some progress. 

In Ni0eria, we have eo many industries already existing in the society, but 
unfortunately tho supporting basic engineering industries a.re very very few. 
~ithout these important sectors of industry, such as foundries azid machine shops, 
no proper development is possible. Every factory is depending on imported 
components, spare parts, tools and various materials. I! moat of these 
components and parts could once be manufactured locally, the "Whole induat=ial.J.za­
tion process could make much more progress, a:nd Nigeria could become step 
by step more sel.r-reliant. 

WIDO Poundry Industry Expert/Project Manager 
Cba.izman o! Foundxymen Association of Nigeria {F.A.N.) 
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