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W  0  R   K   I  N PAPER 

METAL  PRODUCTION DEVELOPI'SIT UNITS 

SINOPSIS 

This draft paper may be called a cover document  for adapted 

technology studies nade by Fiat Engineering for ICI IDO. 

These technology studies resulting in proposals for Adaptation 

of Modern Technology to Developing Countries are coined "Metal 

Production Development units" (MPDU) 

The purpose,        of this document,  is to bring forward the develop- 

ment aspect of these studies and to justify the technical assis- 

tance that vn.ll be required for implementation of these technologies 

in the fora <_í MFDUs. 

The paper should  thus be useful for Government*to evaluate their 

interests and needs for a metal production development unit and 

for its inclusion in their national development plans. 

Also for EEC,   CID  (ACP-EEC) and Uli IDO  the paper nay serve to appre- 

ciate the need  for assistance and the inülementation consecruences. 

The above studies are based on a general  evaluation of market 

potentials and  overall conditions in African countries and will be 

followed by a Technical  Implementation Plan (TIP)  for each country 

that has earmarked an interest.    The TIP will be based on a detailed 

survey in the   specific country. 
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The metal  working industry being the center-piece  of any sophisti- 

cated industrialization deserves much more  in-depth attention in 

developing countries. 

POT this reason it  is  suggested  to establish Metal  Production 

Development Units  (MFBU),  which eventually will  provide oost of 

the present  severe needs for industrial infrastructure for this sector 

both in the form of production in-yuts of parts as well as of service. 

Two basic modules axo  proposed;   l)  for casting and  2)  for metal 

fomirg.    Although  the  facilities  suggest ed/ins tal led,  are in 

themselves adapted  technology,   they will be so modern as to provide 

the best quality of products.  An even more important aspect of 

adaptation of technology is however integrated with these modules , 

namely the ability to create in the country itself appropriate 

technology through proper adaptation of tooling and re-design 

of products,    lhis,at  the same tine, will create a multiplier 

effect by eventually making it possible for the respective countries 

to set up their own manufacturing plants with technology adapted 

"by their awn engineera. 

The   basic        production unit3,  i.e.  cast iron foundry may also 

optionally include non-ferrous casting, and likewise metal stamping 

may include forging facilities however, >ihat makes the proposals more 

comprehensive is the development of engineering groups and the 

establishment of precision workshops to supply tools and dies needed 

not only by the MPD'J but also  for industry in general. 

The development of toolmakers,  pattern makers,   etc.  may require 

7-8 years of training and journeyman-ship before  these people 

can work on their    own.     Similarly,  it may take 5 - 7 years to 

groom graduate engineers to work without      senior guidance.     It 

will therefore take much technical assi tance to develops these 

faculties, vjhich  is the reason uhy commercial ventures never attempt 



relatively   T;;iii   nuit; pi: or   eiTeo t. 

A  technical   assistance   pro/rraime     is   therefore   ratç/jestea   for 

each  !uPDL'   to  contain .\r} man  yearn  of technical   expert ice   arri. 

96 man month  of  fellowship   training abroad,   at  a  total   cost  of 

approi.   4,r  .TO Ilion  LT!   $. 

Based  on  the  Fiat  technical   studies,  capital   investment proposala 

are 4.0 Mill.   5  for the  cast   iron foundry MFDU,   and   3,6 million % 

for the  stamping MFDU  facilities.     These amounts  include extensive 

training facilities. 

A simple viability analysis  anticipating soft  loans  for equipment, 

technical   assistance provided as grants  and  subsidies  for local 

training costs may show production facilities to break even in the 

3rd year  of operation, however,  to have the precision work facili- 

ties break even will  take a little longer    and  take    a    major 

share of the technical assistance programme. 

It is suggested to implement  these facilities as business oriented 

ventures »although with Government control preferably also with 

strong ties to private  industry in the respective countries. 

It is evident      that most of the African countries today will need 

such comprehensive manufacturing industries' infrastructure,   that 

will support the development  of existing and new industries not 

by competing with the industry it is to serve,but by providing 

products and  services over and above the present level of capabi- 

lity of the sector. 

Although  costs in technical  assistan 3 funds may seem high and 

the development  prospect   sone'.iiat  lc^g tern,   this   is a type of 

project  which will be a necessity for all developing countries, 

if they want  to develop industries themselves and depend less 

on overseas* know-how and its lack of adaptation to their own 

country. 



To   f-ii-tiuïr  the development   of  now  aid.   existing industries   by   providing 

essential   industrial   infrastmcture   in   the   fora of: 

Production  oí quality  parta  and  components  for other manufacturers. 

Supply of  tools,   patterns,   apares,   essential  repairs,   etc.   for the 

manufacturing industry, 

Provision of manufacturing engineering services to  implement  new 

product  lines and nev manufacturing plants. 

Special high-level  training for precision workers and  for manufactur- 

ing engineers initially for the JtPDU itself,  later to service the  industry 

with high-level  technical  supervisory personnel. 

Immediate  objectives 

1. Establish sophisticated facilities for training of precision workers 

and install actual production facilities for parts and components. 

2. undertake marketing research to establish a   portfolio  of essential 

buyers of products and engineering services and tools etc,  and establish 

liaison with these sane sources. 

3-    Undertake  in-depth training of precision workers to do precision 

machinaoç,  tool making, pattern making etc. 

4. Undertake on-the-job training of graduate engineers and technicians 

to develop their capability for design of tool*, products and new manufacturing 
plants. 

5. Manufacture actual  tools and patterns for own production and for later 
sale to clients, 

6. Train operators and in the  second year of operation undertake actual 

production of   components and  sales  of  engineering services. 

7. Particularly train counterpart trainers, foreman and engineers to later 

take over actual training and mr^nagerial functions and to do this partly by 

overseas fellowship training in specialized subjects. 

8. Participate in and promote  the  establishment of joint ventures between 

overseas parties aid local entrepreneurs,   through technology screening and 

adaptation to  local conditions including the provision of MPDU know-how and 

engineering to  the extent    it   is developed ,to substitute  technology from 

abroad. 



METAL PEOI/JCTICII  DEVELO PíEÍT 'JNITS   QíFDU 

1.0    Background -  Industrial   Infrastructure 

The metal working industry is the center piece of any sophisti- 

cated  industrialisation because it  is the  supplier of tools (plants) 

in their widest concepts   to   the whole manufacturing industry and at 

the  same time the  supplier of the most  essential  consumer durable goods 

and  of capital  goods   in general. 

But for the metal  working induatry to  serve as the backbone of 

industrial  infrastructure,   the follovang facilities must be present 

l) Specialized Technological  Institutes in metal work 

?) Tool, die and mould making factories 

3) Manufacturing and product engineers 

4) Parts manufacturers as suppliers to  industries  (e.g.   foundry, 

stamping) 

5) Stockirt    of parts for production and of tools and  equipment. 

6) Services to industry in machine tool repair.up grading of 

skilled workers    e.g.  to become t technical  supervisors,  etc. 

Although rauch effort has been spent in developing the metal working 

industry in developing countries,  the core of this developmental 

problem,namely the  facilities above, has most often only been attacked 

in a superficial manner by setting up general work shops and  foundries 

- not able to provide qualified service for the manufacturing industry 

- but  serving common maintenance needs only. 

The result has been that    most often all engineering is imported along 

with parts.     If some parts are made locally at least the tools are 

imported. 

The purpose of this project is exactly to overcome these short-comings 

by creating basic metal working units which will provide not only 

J 



inputj   in  the   form  of  parts  and  components  now  imported   to  existing 

industries,but   particularly  assist     in creating new  industries, 

new product     lines  through  engineering      and       tool  making, and   not   the 

least  by  providing  sophisticated maintenance    and  repair  service  to 

the manufacturing industry* and eventually also by  supplying them 

the future technically oriented factory managers;  - thus  in fact 

provid_ng most  of the industrial infrastructure needed  for the metal 

working industry - albeit  in some area3 on a limited and  future basis. 

Basic metal work 

The basic metal work needed  for all metal  working- industries next 

to the  semi-prepared  raw materials of plates,   sheets and rods are 

CASTING   and 

METAL    FORMIKC 

Through these two basic processes all specially formed parts and 

components are derived from iron and non-ferrons metal foundries f 

from sheet metal stamping and forming shops ,from steel fabricating 

shops or from forging and hot stamping shops, and from machining shops. 

Basic for all these forming processes are tools, moulds, dies,  patterns, 

etc.    that give    the individual components their shape. 

To create the designs for the patterns, dies,  etc., highly experienced 

engineering talent is required and for the actnal main^g 0f the tools 

superior craftmanship is needed in the form of tooJ  makers and pattern 

makers. 

Adapted  technology 

Sophistication m technology say increase quality of the product as 

well as reduce the labour consumption through mechanization and automation. 

Also the need for higher skills in the actual mass production is greatly 

reduced, however, often at a very severe cost in capital investment. 

Por developing countries it  is essential   to have quality of products 

at low capital investment  and with more   flexibility for adaotion. 



It   i3   not   possible   either,   to   „ustify  a  mgh-Level   of nnechaiuzation 

or  automation   for  very   small   volumes,   relatively   speaxing,   which 

prevail   in developing countries. 

To  obtain product  quality   in   low volume  production   it   is 

necessary  to  have more  skills   m  production and  also  to  have  the 

ability created  to design and  make  the basic  tools,  dies,   etc,   because 

1) Tools adapted  to  the   recrements of developing countries 

are difficult to have made abroad,   and  they usually have  to be 

specially  fitted,   requires reconditioning,   sharpening,   etc. 

2) The making of these  tools is very labour  intensive and  can 

eventually be made  competitively in the developing countries. 

3) Sot  the  least - products can often be redesigned  to accom- 

modate far lesa car   tal   intensive production. 

Thus  it is essential   for  Ui# development of metal working industries 

to pay extraordinary attention to  in-depth skill development and 

to engineering and not just think in terms of operator training. 

The multiplier effect 

Most metal working factories  set up in developing countries are applying 

tools bought overseas along with product design. The factory has usually 

started out  to make simple  lines of products only requiring short term 

operator training,  because many, if no* all parts have been imported. 

These productions have therefore rarely created any industrial develop- 

ment  i.e.   rarely multiplied,  because there were no   m-depth training 

of worker* and no engineering capability developed. 

In the developed countries,   the faculties of engineering and  tool making 

etc.  come from various specialized companies.    The multinationals,   of 

course, have self-sufficiency m this respect.     Por developing countries 

it is rarely commercially  justified to have a company that will be self- 

sufficient in these faculties,  nor to hav% specialized companies providing 

these services.     Fbr this reason,  the initial nucleus of such  services 

must be provided  from a central  organization or unit,   to which technical 



assistance  has  been provided   to develop   the  skills,   both   in  c.-i;jineer:r.~ 

ani   tool  making ¿rA  provide  facilities   for  this   tniinin,';,   which   initially 

cannot  be   fully  commercially  exploited.      First     then,   -.all   a  facility have 

been  created   that   -.rill  have a multiplier  effect  and   be able   to  assist 

existing  industries   in developing themselves and  not   the   least  creata 

new industrias and  product  lines. 

However, most  important,the presence of the MFDU vñ.11 be  essential 

infrastructure making it  interesting for- and  facilitating overseas 

investors in establishing themselves in the country.   Khile the MFDU 

may at the sane time assist the investor,  it may also assist the 

Government  in screening and adjusting proposals to contain the tech- 

nology appropriate  for the country in the metal working field. 

A Modular Approach  for lieta! Production Developnent Units 

To create all the basic faculties for developnent of metal  work in one 

unit would, be very costly and initially not aluays necessary because 

few ctrcntrles would need or be able to utilize all the faculties, 

simultaneously. 

Fbr this reason,  it is suggested to have at least tuo basic modules 

Khich are different, and to which optional modules can be attached. 

The basic two modules are suggested to be 

i)    the cast  iron foundry 

2)    the metal forming factory  

These  axe the two major inherently different specialities which by 

themselves often may be able to support a viable operation.     It is 

further suggested that each of these  fco should have their special 

engineering department and precision workshops to feed in tools and 

to support the main operation;   in the case of the-  foundry it would 

be a pattern shop and a machine shop to machine the  castings and 

provide an in-depth maintenance and repair service;  and in the case 

of a sheet metal  factory it would be a tool and die making shop with 

sophisticated machine tool3 and equipment also to provide maintenance. 
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In   both   cases   these   baur.;  unitj   ir»   .¡uxgeuted  not.   -,>nij   to   uimport   ' n« 

industry   with   their   productive   output   of   iu.ali.ty   oart:j    tnd    :i,soonHnt;; 

but   also   to   provide   essential   servicfij   in  manufacturing  er^inenrm* 

and   not   the   least   m   maintenance   from   develoned   auxiliary   f ,ia 1 i t : <>:>. 

This  will   also   create  a   better  economic   base   for   the   TrM.'. 

To   the   caat   i.-on   foundry may   further   be   attached   a  non-!"nrmiuj metal 

casting  facility and  to  the   sheet  metal  factory a   forging   uid not 

stamping plant;   - also   steel   casting could   later  be  .added  to  the 

foundry. 

These additional manufacturing facilities may be justified, attached to 

the basic units but are difficult to justify on their <^wn m developing 

countries  sicept   in extreme  cases. 

The production of parts 

The main production should be parts,   cast   or stamped for other manufacturers 

not  competing    with them by maJcing assembled products.  The parts may  be 

for the following product groups: 

1- Agricultural  implements.(Ploughs,   carts,   etc.) 

2- Building components    - metal. (Windows,  hinges,   locks,   louvers) 

3- Pota,  pans,   cookers,  heaters  etc. 

4- Pood process, and other plants.   (Beverage,  mea. „-processors  etc) 

5- Drain,  sewer and road fitting3. (Signs,   fencing,  posts etc) 

6- Railway,  truck and hoisting equipment 

7- Pumps,   engines,   brasswaref   - and  eventually machine  tools 

The definition of hasic Metal  Working Units 

ÜHTDO and Fiat  Engineering have,  through  studies  of the  level of 

development  on metal  work  in A-frican  countries and through technology 

studies,  tried to define the above mentioned basic metal working unit3 

and their auxiliary facilit íes. 

These studies have only been  developed so  far as  to   establish the  basic 

technological  principles  in  a plant   layout   to meet   a generalized type 

of Afric-ui market  with products of either the cast  type or sheet  metal 

type - and have resulted  in  a general viability analysis. 

7hi3  should be  a sufficient   basi3  for  evaluation  by  countries and  by 

finance  and technical  assistance  institutions to  get  an  indication 

of their   interests and  capability  to  assist   in  implementing the projects. 
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It   13   ;;n* -o:!:, : C". i ••'   to   trunk    if   ' ¡"p í •:"•>:::, ¡ ¡IH;    m   lrl'lV   as    i   p'irüly    ccn^i-r    ; .ù 

venture   ais   it   iian   been   limoni, t ratea   t!iat      t'iiu   will    not   ::.«T"e   :my   rea; 

indi   trial   development.     The   in—iepth   :;K : 11   development   of   too! 

and  pattern makers   and   the   development   of manufacturing and   -product 

engineering  capaoiiity   is   extremely  costly,   whio'i   \ ::,   the   reason  wny 

few  investors   in   developing  countries  ever at t'-^pt   thir. 

The  development   of  these   skills  in  the  developed wo'-ld   is  borne, 

in  the  fi rat   instant   by  technical   institutions,   but  more   so   by  the   big 

companies  employing trainee   engmeera  and  precision  workers   carrying 

them  through an on-the-job   training programe.     This will   be   impossible 

in  the  developing  countries,   as  there  will  be   no properly  equipped   factories 

from which young  engineers  and  precision  workers can gain  experience and 

get  guidance  fren   senior engineers and  tool  makers.     The  facilities  to 

be created must   therefore  not  only have  workshops that  are  equipped  for 

training and  for actual   fabrication of  tools,   patterns etc.   but must 

also have experienced overseas  staff that  can provide the  training and 

guidance both  for the workshop as well   as for the  engineering department. 

The nature of work  of a tool-maker or a pattern-maker demands  seven to 

eight years  of  training    before  he can  wo c completely on his  own  without 

guidance.     Sixilarly,   a manufacturing or product  engrneer  is  not   of  real 

value as an  engineer before he has worked for  at least  five yearp  as  such 

under senior guidance.     When  its comes  to  specialities,   it  may  take      even 

more years  e.g.   to  develop a tool  designer.     (See chart  overleaf) 

To  start  up  the whole  operation,   it  will   also be beneficial   to  have   local 

key engineers,   for en en and managers go  throuf+i a fe-r month'-'  of familiarization 

training -nth  companies     in Europe;  and.  later uu-Krading in   specialised 

subjects  (e.g.   cast   iron product   design)  may  take place through  short 

time   i.e.   four  to   six months   in  plant   leiiowsiup training. 

It  Í3  suggested that  the MPDU shall,   for precision workers, provide 

the basic vocational   training and  for  this   reason must  have   subsidy  not 

only  in the  form   of   supply  of  technical   expertise  and  equipment   but   also 

to  pay the maintenance  allowances  for  trainees and  future   counterpart 
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instructor:;.      It   ;ü   not   realistic   to  think   in   term y   of   up^rndinç   a; ;-<:ady 

trained   machi ni ata   to   become  precision   ;;urKcr:    as   the  discipline   for 

preci ai on  work   har,   to  be   indoctrinated   early. 

AB   the  MPDU will   initially   not  have   a  developed  market,   it  must   be 

anticipated  that   even  the  production aspect   of  the  units  will develop  gradually. 

In particular marketing activity along with  engineering will  be  essential 

to  create   future production volume,  by   assisting new  industry   in  being 

estábil shed  to use  the output     of  the  MPDUs       Simultaneously  also  the 

tools and patterns may be  designed by the engineers and made  by the  tool 

and pattern makers.   Thus the  initial period will be  training and production 

implementation while  opening and developing markets. 

To  finance this  initial period of  pre-operational  costs the   local 

government may be  expected to participate,   however these  costs are  of 

such a nature    that   they should  also justify   soft  loans for capital 

investments if not  grant  e.g.   for training pquipment. 

Activities and output 

1. Marketing and manufacturing  engineering 

Identify production possibilities  for cast components and for 

forged  cr  for  sheet  setal  components. 

Techno—econocic analysis for new industrial ventures, that may be 

future users of the  output  of the MPDU   including the  screening of technology- 

transfer proposals,   license negotiations, undertaking viability analysis, etc. 

Design of tools,  patterns  etc.  as may be needed by the MPDU  itself and 

by industrial   clients. 

2. Production 

In  the  second year of operation start  actual production of parts and 

components   for  the   industry  with  the object   of obtaining  full  production 

after four years  in  one  shift. 

3. Training 

Take-in   15 precision worker trainees per year and expect an output 

4-5 years  later of   journeymen,   toolmakers,   patternmakers  etc.   in  numbers 

of   10 per year.     -  Some may  later become  trainers,   technicians  and  designer 

draft nr. en. 



Train production workers, machine tool operators, moulders, casting 

and melting operators etc. for two to three years to enable them to work 

as  specialized  workers  with  only  supervisory guidance. 

Training of  counterpart   trainers  and   foremen  in  mimcers  of  two  to 

each expert  earmarked  for  the project. 

On-the-job-training of engineers,   who after five years may attain 

enough capability  to  operate  on their own        a limited  scale,  having been 

trained by engineering experts in numbers  of two per  expert. 

4-     Long-term multiplier effect 

As a function of  training eventually  supply factory managers and 

technical   supervisors  to other companies. 

On the basis of  studies made by the   engineering department   #establishment 

of  subsidiary companies with participation of the KPDU  itself,  as well  as 

of private  industries and overseas investors who may be partly applying 

overseas market  outlets and know-how. 

Inputs 

1. Capital costs 

These are suggested to be financed as follows: 

(i)     Buildings through government  or equity funding,   locally; 

(ii)    Equipnext  through soft  loans at  least  for training, possibly 
commercial  e.g.  from  equipment supplier country,   local finance institutions. 

2. Training assistance * 

Local  training cost  in the form of maintenance allowances for trainees 

and trainer/instructor cost,  to be subsidized by the Government.     Technical 

overseas experts are  suggested to be financed either through EEC or bilateral 

funds,the  same for fellowship training abroad. 

3«     Pre-operati onal   costs and working capital 

Basic working capital  to be financed also by soft  loans.    On too of this 

may be needed funds to  cover the initial  pre-operational costs which may 

either be taken up by the     shareholdings,   expecting these to eventually 

become profitable, or by the Government  or  overseas grants. 



ílso  promotional   capitai  may  be  needed  for  locai   entrepreneurs  to 

take an   interest   in  utilizing  the  engineering   services  of the  MPDU,   e.?. 

calling   it  an   industrial   upgrading  fund  or product   development   fund  or 

pre-investment   fund to  be  financed by  the Government   plus possibly  by 

overseas aid,   -  to  encourage  small  entrepreneurs  to  buy engineering 

services  from the MPDU. 

Work plan 

The attached work plan is generalized for the two basic MPDUs  (  casting 

and stamping)  and  shows the  initiation of the major activities.     Â more 

detailed work plan will  be made for each of the MPDUs  in the technical 

implementati on plan or final  project document. 

Implementation requirements for effective participation of the industry 

It  is anticipated that an MPDU eventally should become economically 

self-sustaining.     It  is therefore essential that  the MPDU is tied in with 

the commercial  world  in the  specific country in question. 

It will be  important for the MPDU to be able to sell  its services and 

components through the existing trade channels and distribution sv^tems. 

In this context   it will also be an advantage that th° MPDU produces 

products and components with brand names or with qualities accepted in the 

countries in question-.    It  is thus necessary to have either agreements or 

ties to the local manufacturers who may be potential buyers of the company's 

future products and  services. 

Regarding the MP DO itself,  it may not be of interest,  nor be beneficial 

for the developing country itself to have overseas  investment participation, 

maybe    directing the MPDUs efforts more commercially,  than        from a 

development point  is   iesirabl-». 

As however one  of  the  esjential  aspects  of the  engineering part   of  the 

company will be to create/basis for new industries,   it may for the latter 

be important not  only to have local  investors but  also overseas participation, 

e.g.  to provide markets or to provide parts of the technical know-how that 

the country or the MPDU still will be too young to create itself. 
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Organi sat i o nal   c*ramework 

It  tri II   be  advantageous   for  this  type   of  operation   that   it   is  operated 

la  tne   same manner  as   the  industry  it   is  going  to  serve,   i.e.   as a business. 

There  is  a   large   training component   m  the  proposal,   and   training  01 

this nature  is most   efficient,   when  it   is  undertaJcen  in  *   business  environment 

with act lai  production activities available   for training exercises.     However, 

it  is essential   to assure a proper training activity,   i.e.  development 

asp«ct being controlled  through government  participation and  not  sub,       ted 

to business pressure  only. 

The following possibilities of an organi iati onal   framework ¡nay be 

contemplated: 

1. An institution,  Government funded; 

2. i private company,   totally Government owned,  but operated as 

a business; 

3. i privat« company,   Government controlled, but with share 

participation from industry,  preferably its future potential buyers 

of products and  services; 
4. Separation into two parts, one part which is institutional 

and undertakes initial basic trainine' and another part which is entirely 

the business aspect,  which «ay then be operated as 2.  or 3. above; 

5. A co-operative in specific countries. 

The experience with Government institutions for this type of operation 

points towards low efficiency;  such institutions are also subject to 

Government regulations that nay not make it possible to retain the 

best people or may require shorter working hours then customary for 

business and may in fact,   in general hamper an efficient development,   if 

not for other reasons,  by the negative attitude that private industry 

often has towards Government business. 

Solution 3,  therefore seems the best solution,  because a private 

company operating as a business with private participants would this way 

be able to secure its future revenue partly through its shareholders. 

Also participation from these industries on the Board of the company, 

could provide  inputs which could be beneficial  for the company's development 



On   the   other  .I^.G, the   controlling Government   rùareholclir,^  woula   en-ure 

that   technical   assistance   programmes,   and training  subsidy  provided  by 

Governnent  was  spent   in a  fashion to  secure   in-depth  development   rather 

than  having  the  benefits  £Oing  only to   the  pockets  of   industrial   participants. 

It   is  not  suggested that  one  should present  "Package"  to  these  participant- 

which  is overly profitable     as  their interest  in investing should rather 

come  from an  interest   in  the  development  of their countxy ana  in  securing 

their ovn future  supplies of  components,   tools    etc. 

Solution 4,   is of course a feasible one,  but   precision worker training 

oust       earliest  possible be  on actual   production  jobs and under business 

pressure to develop  efficiency. 

The type  of  operation  described under  (3)  has been   tried by    UîiIDO 

and proven  itself  to be  successful as  long as Government   is  prepared to 

leave the cc-trol   of the company to its board and prepared to provide 

the necessary training subsidies. 



CAPITAL  AND  ASSIS "SANCE   RECITI?¿Z'/¿¡7Z 

Viability Analysis 

The  estiaates   for   capital   requirements  are   based   on  a  number  of 

gene rail.'.ed   conditions   e.g.   cost   of  building  a   factory  shell: 

ISO  $/'   sq.m.   excluding   instai lacions   - and   not   the   least   on   the 

availability of a market   of  common African  type  sufficient   to  cover 

tne minimum of scale,   adapted   plants   suggested. 

(000   SOS) 

Capital requirements 

Buildings 

Equipment - Inoluding 
Installations 

Total: 

Foundry Extra 
Ca3t  iron Hon- 
5,800 sq.m.      Ferrous 

S tamping 
3,3OO sq.m. 

1,000 

3,110 140 

60C 

3,0OC 

4,110 140 3,600 

Extr- 
Forg? 

:K 

5^ 

As the non-ferrous  casting addition may comparatively    easy be  justified 

initially,  the total foundry cost will be  (ezcl.  land):4»0 ¡¡¿Ilion $. 

To include forging with stamping will however require special market 

conditions to becoit« viable and is therefore not  included initially giving 

an investment  for stamping including tool-raaJcing    of  }.6 million    J. 

This  capital is  suggested to  be  financed as   follows: 

The building costs  from local  funds; 

Equipment  costs   from soft  loans. 

A training subsidy is  suggested to be  paid by local  government  to cover 

trainee maintenance allowance and counterpart  instructor salaries  for 

engineers  and technicians  in their first  ysar only. 

The local training subsidy costs tray amount   to 0.6  - 0.8 million $ over 

a five year period. 

P re-ope rational  expenses  of the order of 100  - 200,000  $ may also be 

expected  to be  paid by government  i.e.  local  personnel  cost  in the year 

of const ruction/introductory training. 

Technical assistance 

The technical assistance  requirement  is detailed  overleaf and consists   of 

managers,  tool  making instructors and engineering/marketing experts who wi : 

initially perfir-1  as  general   -snaaers,   shoo Tanagers,   etc.     Thi3   programme 

suggested  to  cost  ¿  total  of   3.7       million   for each  project.     This will   1 

five year  programme  plus  an  initial   preparatory project   of one year. 

Overseas  Fellowship  training  for engineers,   technicians   and   foremen   13 

5agisted   over   \  ~   year   nencd   to 

technical   assistance   res'-   ^~   °acn   project   c-f ap-rox.     ^.^   ..inua  •--   v- 
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Simple Viability Analysis 

Based   on  in-put   figures   from  the  Plat   basic   technology  study,   some 

preliminary analysis are  shown overleaf for  the: 

1 )    cast   iron foundry  including machine  shop and  engineering, 

2) tool making (precision worker)  services  (essential   part of  sheet 

«étal  plant), including engineering, 

3) Sheet metal  forming production. 

The figures are  suumari»ed fro« th*  Fiat study. 

The first on* shova how a production unit only,  will break even more 

easily and with less techrical expertise (see technical assistance 

experts foundry) - however the border-line economy of scale unit will 

of course be extremely sensitive to  obtainable market prices,  which 

are estimated to be 30% above European ex-factory prices,  to take  into 

account the usually much higher prices obtainable in these countries 

because of duty,  import license requirements,  transport costs,  convenience, 

etc.     It also anticipated that local  costs of materials, utilities,   etc. 

are higher than   those in Europe. 

The analysis for tool nmJr-ing show how essential interest free loan 

and technical assistance will be for training precision workers as 

they only very ahowly become productive. 

Por sheet metal production,   one can see a similar development as for 

foundry - however,  somewhat  slower due to the money and time requirements 

for tools being much greater,   than for patterns for foundry.    With 

only a generalized market study,  it  is difficult at this stage to 

produce a more convincing viability analysis for sheet metal parts; 

for engineering there is fortunately no capital investment charges 

other than buildings.     Thus with technical guidance from senior 

expert  engineers they are after one year grooming,  usually able to 

earn their salary in sales or provision of Engineering Services - 

and  should after 4-5 years be able to provide a revenue of 2 - 3 

times their salary,  then being able  to contribute directly to cover 

overhead. 
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