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5. 

1. Zambia it a country whoa« economic paramours arc g«ne- 

rally much above thos« of the other countries in the region. 

Its economy depends on copper which directly represente a 

third of the Groes Domestic Product,   over half of budgetary 

income,   and 90% of exports. 

In addition,   its economy is also greatly dependent on imports 

to maintain the  standards of production,   consumption,  and 

wellbeing. 

2. Zambia is a land-locked country,  located in the center of 

the  southern half of Africa,   far removed from maritime 

communications and yet depending on them.   The successive 

closing of access to Beira-Lorenso Marques and Lobito has 

created just as serious a problem for Zambia as the copper 

crisis. 

3. In the absence of a systematic investigation of its mineral 

resources,   Zambia's assets at this time are scarce.  It is 

quite different if one considers the extraordinary abundance 

of one of these resources,   that is,   copper ores.   Finally, 

Zambien industry generally depends on the outside for ite 

raw materials. 

4. Although ambitious programs exist for training technical and 

qualified personnel,   means are limited.   A marked tendency 

is to be noted in  Zambia personnel of a higher level to 

occuply management and administrative poete rather than 

technical or directly productive ones. 

5. Zambia's economy is controlled by development plans. 

The principal objective of the economic policy of th« country 

has been,   and remains,   sambianisation. 
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6. The manufacturing industry in Zambia ia small compared to 

the mining industry.   However,   some operations,   such as 

Z AME FA and the  explosives factory KAFIRONDA,   etc.,    are 

really worthwhile.   Nevertheless,   proceeding to those  sectors 

that are most directly concerned in the present study,   although 

they have tended toward an expansion of production,   changes 

have been irregular  in the most recent years,   with frequent 

and notable fluctuations.   The best prepared companie* are 

generally under foreign control and depend in particular on 

foreign partners in the copper mining companies (NCCM and 

RCM),   although the majority of the capital of these latter  is 

paragovernmental. 

Technologically,   dependence on the outside is  the norm throu- 

ghout the industry. 

There is a limited group of medium sised enterprises which 

are capable of improvement through new investment in equip- 

ment,   acquisition of technology,   and contracting of experts. 

Today these industries are working in a limited way for  the 

mining industry.   However,   they can be a good starting base 

for programed development for  the manufacture of equipment 

and spare parts for  the mining industry. 

7. Generally speaking,     a more or less  scientific treatment has 

not been possible  because of the irregularity in the  series of 

data.   This irregularity is not usually the result of inadt. juea- 

te statistical methods.   The causes must be  sought in the 

instability of the  copper markets,   the export of this product 

being the factor controlling import possibilities and the Zam- 

bian ecnomy.   They are also to be found in the problems  that 

the country has experienced    in foreign trade  because of the 

insufficiency   of   outlets to the  sea open to Zambia. 
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8.    At the present time,   for reasons indicatoci in the preceding 

points, the economic  situation in Zambia cannot be considered 

normal. 

This situation is not considered in a study such as the present 

one whose target date is long range -1980 and 1985- assuming 

that normal conditions will be reestablished by then. 

Consequently,   it is estimated that the projects proposed are 

substantially valid. 

9. 

10. 

Tec ni be ria proposes the following new plant projects,   whose 

terms of reference for projects of new plants  are included 

in section 6. 

££pjecl 

1. Manufacture of Refractories 

2. Complex Metal 

2.1. Foundry and Machine Shop 

2.2. Manufacture of Hand Tools 

Invoicini in 1980 flu 

3,000,000 

5,000,000 

1, 200,000 

Tecniberia proposes the reorganisation of the following al- 

ready existing Zambia enterprises. 

Company 

Foundry Engineering,  Luanshya 

Vulcan Foundry,   Lusaka 

Scaw Ltd.,   Kitwe 

Pigott Maskew,   Kitwe 

Hume,   Luanshya 

Roan Engineering,   Luanshya 

Copperbelt Manufacturing Engi- 

neering,   Kitwe 

Diacarb,  Ndola 

Products to be made 

Casting of brass and bronse 

Casting of aluminium and iron 

High technology casting 

Retreading of tyres 

Rubber products 

Alvenious pipes 

Assembled steel 

Assembled steel 

Nuts and bolts 

Rock drill spare parts 
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11.   Both the new plants proposed as well as the expansion and 

reorganisation of those already in existence are based on 

til« domestic market and,   within this market,   basically on 

the market composed of the copper mining industries.   Never- 

theless,   although in their present state demand in the  other 

industrial sectors is still limited,   it should be considered. 

Over the long term  (1980-85),   such consideration is  obligatory. 

Within its natural limitations  (the population of Zambia today 

is about five million inhabitants),   the demand of the  final con- 

sumers  (public and private) should be considered with  respect 

to some project.   To be  specific,   the demand for hand tools 

can have a certain importance  because of the domestic econo- 

mist. 

As things  stand today,   the foreign market  should be  considered 

secondary and accessory. 

12. There is a great imbalance between the demand for equipment 

and spare parts in the mining industry and production possibi- 

lities for the same in the country. 

Although this potential market exists,   nevertheless  there are 

difficulties in the way of expanding the  sector. 

These difficulties are: 

Lack of incentives  for expansion within the companies. 

Scarcity of raw materials. 

Lack of management and technical personnel. 

Lack of trained manpower. 

Insufficient contact between the mining and manufacturing 

industries. 

L- 
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13. Therefore,   Tecniberia  suggest«  that,   beginning with a  prag- 

matic  formulation of objectives,   an  overall group of instru- 

ments  be established for  their  achievement.   These  instrumen- 

talities are  specifically treated in  section  7,   and are  related 

to tax treatment,   repatriation of profits,   investment tax re- 

lief,   export tax relief,   subsidies,   credit,   insurance,   obliga- 

tory timetable  for import substitution,   agressive  use  of the 

tariff system,   consulting and engineering institute,   investment 

code  and project management office. 

14. Relating to purchases  by the  mining  companies,   Tecniberia 

recommends to evaluate  the possibilities  for  standardization. 

With  their natural limitations,   homogeneous  groupings   should 

be  established. 

15. Relating to training programmes  for  skilled manpower  according 

to  the needs of the new plants  proposed or  expansion  of the 

existing ones,   Tecniberia recommends to carry them  out in 

collaboration with the  enterprises.   These  programmes  and 

courses have  to  be essentially practical. 

16. Finally,   out of the  scope of the present  study,   Tecniberia has 

thought of detecting other products  lines which manufacture  in 

Zambia is estimated possible  or at least worthy to be   studied. 

Among others: 

- Clothing and  shoes for the  mining industry (animportant part 

is imported). 

- Detonators 

- Chemical reagents 

- Electric materials for general use 
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Zambia encompassee 752,900 km2,  and it cen- 

trally located in the southern half of Africa.   This central loca- 

tion could offer certain advantages as the nucleus of trans -con- 

tinental traffic but,  in reality,   these routes are not sufficiently 

developed and the disadvantages of its condition as a land-locked 

country lar removed from maritime routée are aggravated.   This 

disadvantages is of particular importance  considering Zambia's 

volume of foreign traffic. 

Climatic conditions are excellent,  with a temperate 

climate.   This factor,   the abundant availability of water and the 

richness of ite soils,   contribute to its truly extraordinary possi- 

bilities for agriculture and cattle raising. 

The availability of an abundance of water also means 

that the hydroelectric possibilities of the  country are excellent,   in 

•pite of ite being mostly flat. 

As for mineral resources,   to date no systematic 

investigation of these has been undertaken.   Lacking this reeearch, 

it cannot be stated at this time that extensive raw materials are 

available in the form of different minerale.   On the other hand,   one 

of these exiete in enormous quantities: copper ore.   Zinc,   lead, 

and cobalt oree also have a certain importance. 

Zambia lacke important energy materials.   Only its 

coal reserve is worth mentioning,   and it ie not ample and ie of 

dubious quality.  Approximately one million tons are mined annual- 

ly- 

At die end of 1974,  the population of Zambia stood 

at 4.7 million inhabitants.   The annual growth rate had been 3% 

annually in the 1969-74 period. 
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Tli« urban population in 1974 comprised 35. 3% of 

the total.   Th« growth rat« oí tit« urban population was 6.8% 

annually during th« 1969-74   period. 

Th« population density of Zambia is 6.2 persons/ 

km , and th« most donssly populated provine« is th« Copper belt 

with 33.4 persons/km2. 

Starting with independence,   the development of the 

educational system in Zambia has been remarkable.   Public expen- 

ditures for education went from K 12.6 million in  1964 to K 99.7 

million in  1975.   At the present time,   approximately 80% of chil- 

dren in 0i« affected age group are attending primary schools. 

Instruction is free and begins at the age of   seven. 

From 1966 until  1973/74,   the  University of Zambia 

has granted th«  1425 degrees  (First,   Diplomas,   Certificates and 

Post Graduate).   In 1964.   the year of independence,   the country 

had only 100 Zambien graduates. 

In the field of greater interest for the present 

study,  tit« principal goals of th« government heve been the follow 

ing. 

• Zambianiaation of the economy. 

• Diversification of the economy and broadening the line of pro- 

ducts exported. 

• Redistribution of income. 

• Self-sufficiency in agriculture and cattle raiaing. 

The policy for attaining these goals has been spelled 

out in the development plans: 
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- Transitional Development Plan,   1.1.1965-30.6.1966 

- First National Development Plan  (FNDP),   1966-70. 

- Second National Development Plan (SNDP),   1972-76 

The GDP in 1974 reached K 1,820 million at 

current prices,   Table  3.13 provides information on the percentage 

structure oí the GDP and the rates of growth of the different 

sectors. 

The manufacturing sector was one  of the most dy- 

namic in the period 1970-74,   passing in this last year to second 

place in importance after the Mining and Quarrying sector and it 

should be noted that in this last sector activities  such as Smelt- 

ing and Refining are included. 

In  1974 the GDP per  capita was  388 K. 

In the  same year,   the Gross Fixed  Capital Forma- 

tion reached K 520 million (28.5% of GDP). 

In  1972 the working population of Zambia had risen 

to 1.5 million persons; that is,   approximately a third of the 

total population. 

More than 60% worked in agricultural activities, 

12% in industry, 20% in services, and the rest in unclassified 

activities. 

In all the years of the period 1964-74,   these has 

been a surplus in the Zambia's trade balance,   the coverage of 

imports by exports oscillating between a maximum of 246% in 

1969 and a minimum of 122% in  1971  (179% in  1974).   The balan- 

ce of payments has shown different signs in the   same period, 

oscillating between a surplus of K  128 million in  1969 and a de- 

ficit of K 188 million in 1971. 
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Copper has been Zambia's most important export 

commodity.   Io 1974,   it represented 93% of Zambian exports 

(K 90S million). 

Import duties are within theoretically acceptable 

limite in spite of certain changes that they have undergone in 

recent years. 

Mining companies are subject to a special tax 

schedule on minerals which represents 51% of profits;  the gene- 

ral tax schedule is applicable to other profits. 

Essentially,   this general schedule consiete of the 

following taxes. 

- Tax on corporate profite: 45%. 

•  Tax on capital gains: In general,   20%.   Specifically,   this is 

the rate applicable on stockholder's dividends and on  royalties. 

At the preeent time,   repatriable profits are limited 

to tao lesser amount resulting from the application of these two 

méthode : 

- 10% of invested capital 

- 30% of profits after taxes. 

L 
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4.1. DEMANß 

4.1.1.       Analysis of Mining and ReUted Industries 

4.1.1.1.   General Aspects 

Zambia** mining production in the last four years 

hat been a« follows: 

im im. im 

Copper 

Cobalt 

Lead 

Zinc 

Coal 

illl. 
Production    Value               Employment 

(K million)      

633 698 681 702 9362 

2.1 2.1 1.9 2.0 95 

27.7 25.9 25.0 24.5 8.0 

57.0 55.9 53.5 58.3 26.4 

012 937 940 810 7.9 

56,128 

2,884 

985 

Unit:        1,000 mt of converted metal for  Cu,   Co,   Pb,   Zn. 

1,000 mt of coal,   washed or unwashed. 

Source:   Central Statistical Office,   Lusaka. 

Small quantities of silver,   cadmium,   selenium and 

gold are also produced. 

From the point of view of world mining,   two mate- 

rial* are of international rank: copper,   in which Zambia ranks 

fifth as a producer,   and cobalt,   where its contribution to inter- 

national trade places it second in the world. 

The quantities of run of mine moved in  1974 to 

obtain the productions indicated were as follows: 

Million mt 

Copper 35.95 

Zinc and lead 0.43 

Coal 109 



r 17. 

It would appear that the only mineral other than 

copper which offers possibilities for future large-scale exploita- 

tion is iron.   Important reserves of better than 60% grade are 

estimated to exist.  Nevertheless,   more concrete data on reser- 

ves and the possibilities of putting  these deposits  into production 

have not been forthcoming.   It seems that there is a study going 

on for its utilisation as raw material to make pellets which would 

be used in a mini steel mill once  the ores have been reduced. 

Another possible mineral is nickel which exists in 

low grade. 

Among those industries that,   starting with quarried 

rocks, obtain a product usable in the construction industry or as 

a slagging medium are the following: 

Production ft) 

Cement 485,000 

Limestone flux and calcareous 
stone 984,000 

Quicklime 126,000 

Crushed stone and gravel 1,107,000 

Sand 357,800 

Source: Census of Industrial Production. 

These industries generally utilise machinery that 

is similar to those used in mining. 

According to data of the Census of Industrial Pro- 

duction (number of establishments,   number of persons,   value of 

goods and services,   value of repairs and maintenance),   it may 

be inferred that the only industry of a certain relevance,   compared 

to the mining industry,   is the  cement industry,   since the remaining 

industries producing construction material or slag are very small. 
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Copper mining is found practically all in the Copper 

belt Province.   The only copper mine that remains outside of this 

provine« is that of Kalengwa,   which is situated at some  320 km 

from the  Copper be It. 

Cobalt is obtained principally from the minerals at 

Rosana  (Copperbelt). 

Zinc and lead are produced at Broken    Hill (Central 

Provine«). 

Copper-bearing pyrite comes from the deposit at 

Nampundw« (Central Province) near Lusaka. 

Coal is produced in Maamba  (Southern Province). 

The two cement factories are located in Ndola 

(Copperbelt),   and in Chilanga near Lusaka. 

4.1.1.2.   Conoer Minin« 

Copper mining is controlled by the two large com- 

panies NCCM and RCM.   The production of finished copper in the 

fiscal year   1974/75 was 408,666 t and 288, 564 t respectively, 

which represents a percentage of approximately 58% for NCCM 

and 42% lor RCM. 

Approximately 35% of the copper obtained in Zambia 

comes from open pit works,   and the rest from underground mines. 

•)fipen_pil 

The greatest open pit production comes from the Chingóla Di- 

vision  (NCCM), 199. 310 t of copper.   This represents  68% of 

the open pit production. 
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Til« open pit production in Chingóla  comes from four pit«,   one 

of which,   Nchanga,   represents 75% of the total in this division. 

The relation    overburden/run of the mine is 4 to 1. 

The mining is done in benches  11  m high. 

Stripping of rock clay is done by means of moto-scrapers. 

Stripping of the remaining lining and mineral is done with 

explosives. 

The loading is done by means of shovel excavators of 6 to  18 

cubic yards. 

These machines work electrically and use  3.3 KV. 

Transportation is carried out by means of trucks of different 

brands-DART,   Euclid,   Electra Haul,   etc.   of differing capaci- 

ties: 35,   45,   65,   85,   100 and 200 t. 

As far as machinery is concerned,   the biggest objection that 

could be made is to the lack of standardization,   and this is 

• specially true in transportation. 

b) Vnforgrofnö 

The RCM mine at Mufulira is the mine with the largest produc- 

tion in Zambia,   and one of the  best underground mines  in the 

world.   The mine has a high level of mechanization and uses 

heavy capacity machinery  (loading  shovels of 3   1/2 cubic yards) 

very unusual in underground operations,   and above all for mi- 

nerals that are not bulky. 

The pumping installations for drainage are very good. 

The installations for extraction,   shaft and inclined planes are 

good,   though some of these latter are rather old. 
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The crushing faciliti«» located in the interior are  good,   al- 

though in the installation visited,   level 730,   die crushing and 

feeding machinery waa somewhat old.   However,   this can be 

explained by the fact that this type of machinery has a very 

long,   useful life. 

c) Treatment and improvement 

In Zambia,   the installations used for the treatment and impro- 

vement of the copper minerals are: 

Crushing and grinding 

Flotation 

Leaching. 

A visit was made to the most representative installations in 

each of these cases. 

The concentrating installation at Mufulira is a rather old one, 

into which improvements have been introduced in the flotation 

circuits to standardise the machines and obtain some excellent 

metallurgical results  (96% recuperation).  Nevertheless,   it does 

not appear that they have made progress in the  sense of reduc- 

ing the  consumption of balls and liners by trying out new ma- 

terials. 

The installation for leaching or lixiviation of cobalt at Rokana 

handles not only the minerals from NCCM but also those coming 

from RCM (Chambeshi). 

The leaching or lixiviation plant for oxidised low grade mine- 

rals and the extraction by solvents at Chingóla,   is an insta- 

llation that started functioning in 1974.   It has a high capacity 

and advanced technology which permit recuperation of the copper 

content not only in low-grade  concentrates,   but also in tailings 

concentrates. 
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d) Metallurgy 

The NCCM has smelting furnaces in Rokana,   electrolysis tank 

house in Rokana (copper and cobalt) and in Chingóla,   and cast- 

ing furnaces in Rokana. 

The RCM has smelting in Luanshya and Mufulira,   electrolysis 

in Chambishi and Ndola,   refining furnace in Mufulira and casting 

in Ndola. 

The divisions that do not have smelting plants  send their high- 

grade  concentrates by rail to the above installations. 

e) Transportation and handling 

The different mining divisions are linked to each other by rail- 

road,   with the exceptions of Kalengwa and Chibuluma. 

f) Shop» 

The shops at Ndola,   Mufulira,   Luanshya,   Rokana and Chingóla 

were visited. 

The shops at the Ndola refinery are small. 

The machine  shops at Mufulira,   Luanshya and Rokana are im- 

portant,   with good machinery,   but are  dedicated exclusively to 

maintenance.   They only make those  parts that because of urgen- 

cy or because they are not made  elsewhere,   cannot be imported 

or ordered from the local machine  shops. 

There is a very low utilisation of the machinery,   since emplo- 

yees only work one  shift here.   There are even machines that 

are used only occasionally. 

The maintenance shop for loading shovels at Luanshya is very 

good. 
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The foundry hat vary few qualified personnel and little tech- 

nology. 

g) W*r«houfei 

Visits were made to the warehouses of: Ndola,   Mufulira,   and 

Luanshya of RCM,   and those at Rokana and Chingóla of NCCM. 

The warehouses have a good computerized system of stock con- 

trol,  and the high number of items is  surprising on the order 

of 200,000 for RCM and  150,000  for NCCM.   This is due  on the 

one hand to the complexity of the installations and the different 

types of mining operations,   and on the other to the lack of 

standardisation of machinery.   (The mines  that actually belong 

to NCCM and RCM were,   in the  beginning,   separate  companies 

that utilised machinery of different brands and from different 

sources). 

4.1.1.3.   Coal Mining 

Type of operation: Open pit 

„  ^     overburden      2.5 
Ratio: ;  = -7— 

coal 1 

Production: 800,000 t/y washed coal. 

Machinery utilised: To move the overburden,   Bucyrus Eire dragline 

Machinery utilised for  loading coal:  Caterpillar  998. 

Machinery utilised for  transport: 769  Caterpillar  Trucks 

System of treatment: Dense liquid (sink and float) and  jigs 

They do not have treatment of slimes 

Characteristics of the washed coal: High content of ash,   19%; heat 

output: approximately 6, 500 Kcal/kg. 

In general there is little consumption of materials, 

since   coal scarcely needs crushing and is not abrasive. 
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4.1.1.4.    Cement Industry 

4.1.2. 

As we haw already indicata«!,  only the cement 

industry it worthy of being included among industrie e connected 

with mining. 

The factory at Chilanga was visited.   This factory 

produces 250,000 t/y. 

Transportation from the pit to the factory is made 

with Aveling Bedford 17 to trucks. 

In the factory,   the crushing is done in three stages 

with Alii s Chalmers machinery. 

The process of cement production is the wet process. 

The run of mine is wet ground in six Vickcrs mills 

wltli 500 CV motors. 

The clinker is ground in an FL.  Smith mill of 

1,200 CV. 

The plant is old,   the shops are vey small,   and their 

machinery ie scarce and old. 

The warehouses are small. 

They are carrying out tests to try to substitute the 

manganese steel mill liners with rubber.   Apparently these are giv- 

ing satisfactory results. 

Othf r gfçttrt 

In addition to the related industries which were dealt 

witli in part 4.1.1.,   in Zambia there are other sectors which use 

eome of the equipment or materials which are employed in the mining 

industries.   These sectors are principally: 
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a) Production of sulphuric «cid:    This type of industry uses mate- 

rials that are resistant to corrosion,   similar to those employed 

in the leaching plants and tank houses. 

The production of sulplyric acid is in the hands of the copper 

industry,   since it is obtained in recuperating the SO¿ from the 

smelting gases.   For this reason,   replacement parts are shown 

among the 350,000 items facilitated by the purchasing depart- 

ments of the mines. 

b) Railroads:    The railroads are a  potential client for  casting 

(wheel assemblies) and boilermaking.   Boilermaking is normally 

done in the  railroad's own  shops,   while  casting and machining 

wheel assemblies are ordered from non-railroad shops. 

The consumption of mass-produced castings  could be interesting 

but for the  moment,   given the   short time  TAZARA has  been in 

operation,   there are no representative  statistical data available 

c) Agriculture :   Agriculture could be a user of the following equip- 

ment or materials  related to the mining industries: 

- Pipes and accessories of steel,   rubber,   and plastics. 

- Pumps. 

- Hand tools 

d) Public Works: This sector utilises moving machinery (trucks, 

bulldosers,   shovels,   etc.) with  characteristics  similar to those 

at the mines.   It also customarily uses  crushing and screening 

machinery,   and handling machinery,   all with characteristics  si- 

milar to the  same equipment in the crushing plant of a copper 

mine. 

Some of these industries,   those of a more permanente nature, 

have been studied in part 4.1.1.   There remain to be considered 

r"   • 
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4.1.3. 

only those which    correspond to plan« for now public works, 

sudi ti highways,   dams,   stc. 

Classification of Capital Goods and Spare Parts fPreliminarv List) 

Ths following list of products to be considered in 

the prosont study was drawn up in response to the conclusions 

reached by the team in visits to the mines snd warehouses. 

Metallic Products: 1 
11 Pig Iron and Ferroalloys 

Steel Products 12 

Wire Bar Cores 13 

Copper  Products (Wire,   Tubes,  Pipas, etc)   14 

Extrusion Products IS 

£ftlii!»£ PfOftftf: I 
Pump Castings 21 

Non Ferrous Metals Cast 22 

Junction Boxes - Elect.   (Cast-Alum) 23 

Brake Shoes-Loco/Rolling Stock 24 

Symona  Crusher-Liners 25 

Balls 26 

Line re 27 

Cylpebe 21 

Hollow Screw Clamps 29 

Rubber Synthetic Products: 1 
Piping Hose 31 

Retreading of Tyres 32 

Rubber  Bolts 33 
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Polyester Ras in Product« 

Underground Support laaolatora 

PtetHl tira 1MB* 
Pip«« 

Alvaaiou« Pipa« 

PVC Plastic Rigid Tub« 

lUctrical CoiBDOMati: 

Eloctric Motors 

Traaaformor« 

Eloctric Material 

Roaiataacoo/Elactric Locomotivos 

Electric Light Bulb« 

Cell« aad Batterio« 

Aaaomblad Comoooaatsi 

Assembled 8t««l 

Coataiaar« 

Wir« Product« 

Nat« aad Bolt« 

Nate-Hos Standard (Largo) 

Roof Boh«-Expansion Saelli^tad« 

Hand Tool« 

Caaia« 

Conveyor letters 

Bolt Fastener« 

Air Cylindor« (Pneumatic) 

Rock Drill Sparoa 

Diamond Bita aad Crevme 

Oyrex Screooiag 

M 
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Sé 

i 
41 

42 

43 

i 
SI 

S2 

SS 

S4 

SS 

S6 

al 

62 

63 

64 

6S 

66 

67 

M 

69 

70 

71 

72 

73 

74 
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Opta M« ih/Grid Flooring 75 

Power Generation Machinery 76 

Agricultura Machinery 77 

Machin« Tools 78 

Machines for  Mining and Construction 79 

Machinery and Machina Parti 80 

Pumpa and Valvea 81 

Impali« ri 82 

Geara 83 

Moulda,   Dies 84 

Componente   150 RB Shovel/BE 40 Drill 85 

Componente  Gyratory Druehers 86 

Main Frame s-Symoni Cruahere 87 

Loco/Rolling Stock 88 

Railway Vana,   Wagoni and Trucke 89 

Moulda Waah 91 

Refractory Bricka 92 

Refractory Supplie a - Cementi 93 

Heat Insulating Bricks 94 

Grinding Wheels 95 

Explosive» 96 

41.4.       Quantification of the Demand 

4.1.4.1.    Import 

Following the claasification eatabliihed in the pre- 

ceding section 4.1.3,  an examination of the  cu stoma  statistics 

was undertaken,   1969 having been choaen ae  the firat year.   Prior 

to that year,   numerous important changes in the classification 

systems took place,   making it really difficult (impractical on many 

V, 
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occasiona) to traca a determined product,   since each year it is 

included in a different series of diverse  products.  This  same  fact 

also occurs in   1969 and following years although in a much less 

noticeable manner.  At any rate,   in tablea 4.4 to 4.36 which 

contain the 1969-73 import series of 133  types  of products,   fre- 

quent gaps may be noticed for 1969- 

These  tables have a double   code.   The first one 

refers to the  classification e établi shed in   section 4.1.3 for  the 

purposes of this study.   The  second refers  to the S.I.T.C 

(Standard International Trade  Classification),  which is the  sys- 

tem followed by Zambia to record its foreign trade statistics. 

The  133 types  of products  included in these tables 

were extracted from the Annual Statement of External  Trade  co- 

rresponding to the period 1969-73.   Criterion for their  selection 

and later research was the  estimate of the team as to the possi- 

bilities of their manufacture in Zambia. 

The value shown in the customs  statistics is  FOB 

at point of origin and not CIF Zambia. 

Table 4.37 shows the  customs duty and surtax  on 

all merchandiae included in tables  4.4   to 4.36.   In table 4.37 

only the S.I.T.C   Code has  been used,   and in   strict numerical 

order,   in order to show clearly the customs duty and surtax on 

the merchandise included in the import aeries. 

4.1.4.2.   Purchases by jhe copper mining companies 

The mining industries have  a piece by piece clas- 

sification of all the requirements of the  different mines. 

This  classification is done  by the purchasing depart- 

ment; ita objective ia rapid location of a   spare part in order to 

go ahead and buy it. 
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The volume of items presently utilised,   350.000 

between the two mining com panie a,   and particularly the system 

of presenting data,   make it practically impossible to utilise    this 

channel for a direct quantification of demand on the  part of the 

mining companies,   since the items included in  each chapter are 

not homogenous as  to weight,   materials out of they are made, 

manufacturing processes,   etc. .   On the other hand,   one of the 

mining companies does not offer  overall data  for each chapter, 

not even in value. 

Under these conditions,   the attempts at direct quan- 

tification of demand on the part of the mining  companies has produced 

•cant result. 

Table 4.38 shows  the purchasea  of NCCM in   1974 of 

certain determined types of items,   classified in accordance with 

the code established in section 4.1.3. 

Table 4.39 shows  the items imported by RCM which 

this  company estimates can be manufactured locally,   and their 

value.   This  company has constituted an Import Substitution  Com- 

mittee and table 4. 39 mentioned above is a summary of its  labors 

up to the dates that the  Tecniberia team remained in Zambia. 

It is  estimated that the visit of the  Tecniberia  team 

was    ahead of the moment in which valuable,   usable  information 

would be available.   This information,   referred  to one of the  com- 

panies,   NCCM,   will be completed in the period from  1976  to  1977, 

although during the  stay of the team in Zambia they had not yet 

begun to work on the systems of utilising those blocks of informa- 

tion which are going to be made  available. 

V.. 
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* i 4.3. 9üifr wirftt of #ttt 

Tabi« 4.40,   also adapted to the cod« established 

in taction 4.1.3 shows demand figurai in  1974 for a certain 

number of items.   Thaaa figuras ware arrived at by means of a 

direct survey made by the  Tecniberia team to consumers and lo- 

cal suppliers,   but referred to import items. 

4.1.4.4.   Demand forecasts 

Tabla 4.41  contains the demand forecasts of a 

part of die items assigned in the classification of section 4.1.3. 

These forecasts have been obtained,  having made two successive 

exclusions.   In the first place,   those items assigned to section 

4.1.3 have been excluded about which it was not possible to ob- 

tain quantitative data on present demand,   either through customs 

atatistics,   information coming from the copper mining companiee, 

or other sources. 

In the second place,   those itema have been excluded 

which,   although having data from the sources  cited,  the scant 

importance of their present demand compared to the investments 

and installations required for their production in Zambia,   in no 

case justifies a later more detailed analysis,   because the low 

level of demand would not justify their manufacture in Zambia. 

«» •»•    lam PvitivUmfi 

Zambia* a foreign trade with nearby countries i e quite 

limited,   especially if trade with the Republic of South Africa ia not 

considered.  Moreover,   trade with South Africa has decreased grea- 

tly,   to the point where imports from South Africa in 1974 only 

reprssented half of the respective imports for   1967 and exporta to 

this country have been reduced to one eighth in the years cited. 
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Bated on  19? 3 data,   leaving out South Africa and 

Rhodesia,   foreign trade with  neighboring countries amounts to the 

following figures: 

- Importe: K 18,553,000  (5.34% of total imports) 

- Exports: K 12,136,000  (1,63% of total exports) 

Exporte to these countries,   by tariff sections,   are 

distributed as follows: 

Exports 

Section 

0. Food and live animals 

1. Beverages and tobacco 

2. Crude materials,   inedible,   ex.  fuels 

3. Lubricants,   fuels k  related materiale 

4. Animal and vegetable oils and fats 

5. Chemicals 

6. Manufactures based chiefly on material 

7. Machinery and transport equipment 

8. Miscellaneous manufactured articles 

9. Misc.   commodities fc  transaction n.e.s. 

TOTAL 

K  1,000 

2,o82 

3,607 

303 

47 

222 

4.260 

692 

44 

79 

12, 136 

% 

23.7 

29.7 

2.5 

0.4 

1.8 

35.1 

5.7 

0.4 

0.7 

100.0 

The importance of section 6 must be weighed,   bear 

ing in mind that 65% corresponds to sine,   18% to lead,   and 6% 

to copper. 

Zaire is the country of theoretically greatest interest 

to Zambia.  Although it ie true that the greater part of exports to 

Zaire are included in section 0,  this country also bases its economy 
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on copper.   This dependence on copper ie not as marked as in 

Zambia,   but they use a considerable number of equipment and 

apare parts similar to those used in Zambia.  As a matter of fact 

a  certain amount of exports of interest must be recorded,   con- 

cretely,   the export of diamond bits and crowns,   for  a  total of 

157,063 K in  1973. 

Nevertheless,   one  cannot expect too much of export 

possibilities to  Zaire  of the  products  that are the   subject of this 

•tudy.   In the  first place,   because what are probably  the  beat 

work shops in Africa are  found in the  Lumumbashi mining area. 

Second,   this would require  coordination between multinational 

companies with different interests. 

The possibilities of export to other  nearby countries 

are estimated to be even more limited,   both because of the pro- 

blems in coordinating the outlining of a  common line  of action 

and division of labor  on a  regional  scale  as well as  the  fact that, 

excepting for South Africa and Rhodesia,   the industrial  develop- 

ment of these  countries is  still limited. 

A problem that has  to be  solved before attempting 

to consolidate a flow of industrial exports to neighboring countries 

is that of the uncertainty of payment for  exports,   which  in many 

cases  results   simply in a  lack of payment. 

The  generally limited domestic market,   as well as 

the lack of industrial raw materials and the  geographic position 

of the country,   results in  the  need for planning  such  dimensions 

for industrial establishment in Zambia,   that zambian  industrial 

products are not competitive in neighboring countries  with  those 

coming from other  sources.   The  greatest export possibilities are 

found in finished copper and concrete  products.   ZAMEFA,   a pro- 
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ducer ol copper wir«,   roda,   and cables could have an excellent 

•sport future,   not so much to the neighboring countries which 

•till consume only limited quantities but to the world market. 

At the present time,   the possibilities for Zambian 

•sport of products not based on local raw materials are limited. 

This is caused by the fact that,   in addition to other  factors, 

products such as those considered in this study which must be 

transported twice (as finished products and previously as raw 

materials) and the transport costs are really high. 
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4.2. INDUSTRIAL  POSSIBILITIES 

4.2.1.        The Manufacturing1 Sector in Zambia 

The manufacturing  sector ha« already attained a 

certain importance in  Zambia.   In June of 1974,   salaried employ- 

ment in thii sector  reached 43,130 persons,   which represented 

11.2% of the total for   salaried employment.   The  Gross  Product 

generated by this sector in  1974 reached K 242 million, represen- 

ting  13,3% of the GDP,   while in  1964 it only represented 6.8%. 

As wae  indicated in  chapter  3,   the manufacturing 

sector has been one  of the most dynamic  in the  Zambian economy 

since  the  country's independence.   Nevertheless,   there have been 

notable differences among the different types of industries.   The 

most dynamic  subsectors have been Rubber,   Chemicals,   and 

Fabricated Metal products;  and the  least dynamic,   Basic metals, 

and Non-metallic mineral products. 

Both because of the number of employees as well 

as the value added,   the principal subsector is Food,   Beverage, 

and  Tobacco.   The  subsector  Chemicals,   Rubber,   etc.   is  second 

in importance for value added and fourth for the  volume of sa- 

laried employees.   The  subsector  Fabricated Metal Products,   etc. 

is  in third position under both of these  concepts. 

2.1% of industrial establishements have  500 or  more 

workers;   17.1% have   100 or more workers;  66.9% have fewer 

than  50 workers. 

The manufacturing industry is concentrated in the 

Copperbelt- Central -Southern Provinces axis, particularly in the 

Copper belt. 

<' 
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The SN DP predi cti a program of investment* of 

K 244 million (in  1969 values) in the manufacturing sector during 

the period of time it covers (1972-76).   The Mid-Term Review of 

the 8NDP indicates certain out-of-phase  conditions. 

Although it was not possible to have available quan- 

tified information on the utilisation of existing productive capacity: 

the Mid-Term Review of the SNDP pointed out that in 1973 a lar- 

ge proportion of industry was unde rutili zing its capacity This si- 

tuation was verified by the Tecniberia team during their stay in 

Zambia during visits to different industries 

The SNDP places special emphasis on the substitu- 

tion of imports.   Important accomplishments must be  recorded and 

Others are near in g completion: automotive assembly plant,   expan- 

sion  of Kafue Textiles and Kabwe Industrial,   explosives factory at 

Kafir onda,   Oil  refinery,   etc.   Nevertheless,   the  substitution of 

the import of intermediate and capital goods has not attained suffi- 

ciently high levels especially in the  sector of basic metal products. 

Related to other  objectives  of the  SNDP,   the most 

outstanding  success has been   ZAMEFA (Metal  Fabrication of  Zam- 

bia  Ltd.),   both because  of their  contribution in  the  further process 

in g  of raw materials from mining,   as well as  their  creation of 

jobs and promotion of exports (ZAMEFA produces  copper wire,    rods 

and cables). 

According to the  1972  Census of Industrial Production 

work in the manufacturing sector is distributed as follows,   based on 

the type of ownership of the enterprises 
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% of employment 

- Privat« property 58% 

- Paragovernmental enterprises 36% 

- Public property _i* 
100% 

Ae is shown,   most property is private.   Practically 

all private enterprise in Zambia is owned by foreign companies 

or by non-Zambiens who are long time residents with temporary 

residence permits. 

The Ministry of Mines and Industry is the  govern- 

ment organ responsible for industrial policy and it acts  fundamen- 

tally through the paragovernment companies.   The principal company 

is Z1MCO (Zambien Industrial and Mining Corporation Ltd),   a 

holding company. 

ZIMCO has other  subsidiary holding companies.   The 

principal one ie INDECO (Induetrial Development Corporation), 

that»   in 1975,   participated in 36 industrial enterprises;  of these, 

they were majority shareholders in 17 and had all the  capital in 17. 

The Development Bank of Zambia began operations 

early in  1974.   The Government,   paragovernmental companies,   and 

private companies participate in its functions.  It is  still too 

early to judge its accomplishments. 

Industrial Finance  Corporation (owned by FIN DE CO, 

which,   in turn,   is owned by ZIMCO) is the institution  charged 

with making credits of up to  25,000 K available for small projects. 

4.2.2.       IflÇftftrtol gfiPÇh«» iUlate4 to the fftudy 

The Gross Product generated by die basic metal and 

fabricated metal industries  reached 37.9 million K in  1974. 



n. 

OP % of Indus % of total 
Off    K)      trial Product GDP 

- Basic matai industrias 
(excluding coppar refining) 

- Fabricated meUl products, 
machinery and equipment 
industries 

5.3 

37.9 

2.19 

11,12 
15.66 

0.29 

2.08 

Between  1965 and 1974,   always at current prices, 

the basic maul industries grew 18% and the fabricated metal in- 

du s tries 472%,   increments that signify an average annual rate   of 

!••% and 21.4% respectively.   At constant 1965 prices,   the  respec. 

tive annual average growth rates are -4.4% and  13.9%. 

Table 4.45 presents information on the number of 

establishments,   their sise,   and employment in the industrial  sec- 

tors now under consideration.   With its five establishments and 

849 employees,   the basic metal industries represented 0.9% of 

the industrial establishments total and 2.1% of the employment in 

1973.  As for fabricated metal industries,   this  sector represented 

25% and 19.1% respectively. 

In reality,   within the  sector of basic metal indus- 

tries,   only one foundry enterprise located at Kitwe is important. 

I« 1973 it employed 687 persons,   i...  more than  80% of the empio* 

ment in this sector. 

The sector of fabricated metal products,   equip- 

ment and machinery is of greater importance and in the pre- 

viously cited Table 4.45 a breakdown by type, of activity is made. 

The most important group consists of structural metal products 

that represent 26.4% of the establishments within the sector and 

33.9% of employment.  Following in importance i. the group called 
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fabricated metal product* (in the strict sense and not the gene- 

ral aenae which ha» bean used here to rafer to the entire sec- 

tor),   with 20% of the establishments and 17% of employment. 

It  should be pointed out that in the industrial sec- 

tor overall,   excepting for the branches of paper and paper pro- 

ducta,   and unclassified industries,   it is precisely die branch of 

fabricated metal products,   machinery,   and equipment that shows 

the smallest sise,   55 employees per establishment.   On the other 

hand the basic metal products branch (always leaving out copper 

refining) shows the greatest sise,   170 employees per establish- 

ment.   However,   this is not a significant figure,   considering the 

very low number of firms and the presence of one that by itself 

had 6§7 employees in 1973. 

The SN DP makes the following forecasts for the 

industries considered in this section. 

Miftr llfW 
Basic metal 

Metal working 
and machinery 

Employment 
_UI*  

7,000 

10,300 

K million Ü969 prices) 
Fixed invest- 
ati»! l?7?-7v 

57.0 

28.2 

Gross 
output 

95.0 

79. 0 

Value 
added 

28. 5 

36.5 

4.2.3.       Evaluation of Existin« Installations Related to the Manufacture 

of Equipment and Spare Parts for the Minina Industry 

In the data cards of annexes 2 and 3,   an evalua- 

tion ia made of each company visited. 

Here we make an overall evaluation,   placing them 

ia three groups: 

- Those belonging to the mining industries 

- Dependent enterprises 

• Other enterprises 
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lati Minine Cotnnanv Workshops 

The company workshop« are exclusively operated 

for maintenance of the installations.   They have few person- 

aal for the number of machine  tools installed.   Thus,   the 

number of real work hours for  the machines is very low 

compared to possible capacity. 

There are machines  that are practically shut down, 

and that are only used in case there is a part to be repaired 

which can not be obtained from abroad. 

The maintenance shops are  very well equipped to 

prevent stoppages in the production facilities.   From this 

point of view this fact is quite  important.   However,   just as 

if they were independent units,   they are not at all directed 

toward securing the maximum return on the  capital invested 

in them. 

Up to now it has been relatively easy to obtain spares 

from abroad and the mining companies with few exceptions, 

because of die difficulties of production in the country,   have 

not developed a program,   for making them themselves. 

2nd) Pttfftfrnd, ?n|orpr|s«i 

if»* LW    KttWf 

A company dependent on Anglo-American.   It is a 

very well equipped foundry,   working with a high output,   mass 

producing grinding balls and carbon and manganese  steel parts. 

Production capacity of more than 40,000 t/year ma- 

ke« it an important industry,   even outside of the country. 

This industry is not suitable for producing parts in 

•mall run«. 
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A company dependent on Anglo-American.   It is a 

very wall equipped plant,   manufacturing many sophistic*tad, 

high quality products: diamond crowns and drilling material. 

Thsir client is the mining industry. 

3rd) Öfter enterprises 

Only factories making equipment or parts for the 

mining industry will be analysed here. 

There is one sector that i a self sufficient: The 

manufacture of thick steel pipe with flanges.  Hume in Luan- 

ahya and Tesolin and Dar ioli in Kitwe  supply mining requi- 

rements . 

There are other good factories such as African Wire 

which makes cables.   In the types it makes it is sufficient for 

the country. 

Next comes a group of enterprises that cooperate 

with the mining companies,   although in a relatively limited 

These companies are  (see Annex  3): 

• SKF,   Kitwe. 

• Cullinan,  Kitwe. 

• Copperbelt Steel Manufacturing Company,   Kitwe. 

• Pigott Ma skew Ltd.,   Kitwe. 

• Cougar,   Kitwe. 

• Roan Engineering,   Luanshya. 

• Foundry and Engineering Co.   Ltd.,   Luanshya. 

- Vulcan Foundry,   Lusaka. 

- Zambia Steel,   Lusaka. 
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4.2.4. 

The whole group amounts to 1,400 persons and 

hardly mors than 25% of its production works for the mining 

•actor. 

Bearing in mind that the copper industry includes 

56, 128 persons,   one  can perceive the enormous imbalance 

of these enterprises with respect to the mining industry. 

These companies have big problems as well as 

serious limitations of productive equipment.   They lack spe- 

cialised personnel for expansion and they have no constant 

work programs related to the  subject we are  studying. 

Nevertheless,   it is  considered that    they  can  serve 

as a basis for programmed development with appropriate help. 

After these,   small workshops exist which cannot 

ba considered in this  study. 

Protect« of the Second National Development plan 

In preceding sections,   the general objectives defined 

by the SNDP for the manufacturing sector,   together with invest- 

ments and predicted growth rates,   have been outlined. 

The SNDP is more normative than positive and 

instrumental.   In these last senses,   the SNDP is a compiling of 

news concerning on-going projects,   those that have a  certain 

possibility of being undertaken,   or those that would be worth 

studying. 

In particular,  and affecting the object of the present 

study,   the SNDP forecasts investments,   gross output and value 

added for  19H,  and records that: "A report on metal working 
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induatrias wham* Iba noad for aaotfear cast iron foundry and 

tfe« opportunity to aatabliah a plant producing waldad stool 

P*P»". (1) 

Othar briaf rofaronco« ara mad« to ZA ME FA 

(without mantioning thia noma) in tha baaic maul producta and 

iabricotad motal producta aoctora,   and to tha production of bua, 

lorry,   railroad car bodiaa,   ate. 

(1) 8NDP, I7t. 
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511.       Manpower.   Profi»ion« 1 and Technical Training 

The availability of qualified manpower and techni- 

cal personnel of Zambian nationality it scarce at the present 

time. 

Although it is true that certain manufacturing in- 

dustries have a relatively high level,   it is likewise true that, 

in general those positions requiring a certain qualification level 

are filled by expatriates. 

The mining companies,   more specifically-copper 

(RCM and NCCM),   are those that have a higher technical level 

in Zambia and consequently have better and more numerous 

qualified personnel,   but the problem exists of replacing expa- 

triate personnel with Zambia personnel. 

The mining companies have their own training cen- 

ters,   some in the companies themselves; others,   on the outside. 

Whether these are theoretically autonomous or not,   they are really 

dependent on the companies.   Moreover,   the mining companies 

capture the majority of qualified,   technical personnel trained in 

other  centers,   because of the salary and future they offer as well 

as the numerous other social advantages. 

Table  §.1.   shows the supply of Engineering Techni- 

cians and Technologists up to 19S0,   it wasn't possible to obtain 

reliable information before  1974. 

Table  5.2 shows the promotions of qualified personnel 

for the period 1971-74 and the prediction up to  19SO.   The table 

9.3 shows the plan for obtaining the different qualifications. 
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The following institutions would provide technicians 

and skill labor related to the subject of the present study.   The 

•pacific necessities of the specializing personnel are enumerated 

together unith the description of the proposed plants in the sub- 

chapter   5. 5. 

•  Z1T (Zambia Institute of 

Technology).   Kitwe 

- HgRTFC <E9Tft«rn Techni- 

cal Colle se h  Ndola 

" Kabwe) Tradii Training Ins- 

titute.   Kabwe 

- Luaftihva Trades Trainine 

Institute.  Luanshva 

- Lmh* Tr»dft Tritnifli 
Institute.   Lusaka 

- Electrical, Instrumentation, Me 

chanical and Metallurgy techni- 

cians and technologists. 

- Electrical,   Mechanical Drafting, 

Structural Fabrication and Me- 

chanical technicians and techno- 

logists. 

- Electricity, Heavy Equipments, 

Machine,   Metal Fabrication and 

Sheet Metal skill labor. 

- Heavy Equipment and Metal Fa- 

brication skill labor. 

- Electricity skill labor. 

- Electricity,   Machine and Metal 

Fabrication skill labor. 

The Government is in the process of conducting an 

educational sector review,   but  very little information is available 

about th« alma and progress of this review. 

Lastly,   these is presently also Government  support 

available  for the creation of community-based school-leaver voca- 

tional training programmes,   but this assistance is still in its nas- 

cent stages. 
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IB February 19? 5«   an extensive training program- 

in« vu announced which includa« about on« hundred youth-ori«nt«d 

specialties which will accomodato 42,400 students in  1975.   There 

is hardly any information available on the development of this 

massiv« program. 

5.1.2.       Enalneorin«.   Technology and Know-how 

Although there ar« many firms that includa the 

work "Engineering" in their official nam«,   the truth is that real 

•ngia««ring firm« ar« few in Zambia. 

Production enterprises do not have important tech- 

nical sections either,   as far as design is concerned,   and they are 

limited to the production section of the large enterprises.   For 

the most part,   they are Inexistent in medium and small firms. 

Moreover,  practically all the most outstanding en- 

terprises have connections with non Zambien firms through which 

they obtain their project engineering. 

As for technology and know-how,   the norm is a de- 

pendence on foreign sour ess,   except for very simple products. 

SI.3.       Raw Mtrff^tt 

Leaving asid« agriculture and catti« raising,   th« 

availability of natural resources is explained in the chapter de- 

voted to natural conditions and the analyses of die mining industry. 

In the analysis of th« industry of transformation, 

dependence on foreign sources is a general rule with respect to 

the raw materials,  apart from copper. 

5.1.4.       Enoryv and Water 

Zambia lacks energy-producing minerals,  except 

for a low grade coal obtained in Maamba whose annual salable 
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production has stabilized at less than one million tons. 

Zambia is self sufficient in electricity and this  si- 

tuation is assured for an extensive period.   More than 90% is ge- 

nerated by hydroelectric plants.   It is quite clear that there are 

no problems in this area. 

The electricity delivered to consumers in  1974 reached 

5, 508 million  kwh and the production was   5,973 million  kwh (wi- 

thout taking into account electricity transmitted from Rhodesia). 

The growth of consumption for the period  1964- 1974 

averaged 7.3% annually. 

In  1974 per  capita  consumption reached 1, 173 kwh 

but tills figure must be weighed carefully.   Leaving aside the elec- 

tricity consumed by the copper industry,   per capita consumption 

in 1974 reached 321 kwh. 

The price of electricity is  really low in Zambia, 

varying between K 0.008 and 0.010 kwh,   according to use and 

utilisation factors.   (In 1973,   electricity imported from Rhodesia 

was    «t a price of K 0.004 kwh,   according to customs  statistics). 

As far as water  supply is  concerned,   approximately 

75% of the urban population and more than 10% of the rural is 

served by piped-water systems.   This population represents approxi- 

mately two million persons and consumes  350 million m3 annually, 

or 480 liters per inhabitant per day. 

Naturally,   industrial use is included in this figure. 

However,   it gives a  clear idea that water will present no problems 

for the establishment of new industries.   This is confirmed by the 

projects in progress which plan to supply 4 million persons with 

piped water systems with an average consumption of 400 liters per 

person por day in 1986. 
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S.1.5.       Transportation 

Transportation infrastructure in Zambia is relati- 

vely well developed.   The network includes 35,000 km of roads 

and highways and 2, 000 km of railroad. 

Of those 35, 000 km of roads,   4, 000 km were 

blacktop» 7. 500 km were gravel (all-weather capability),   and 7,500 

km were classified as dirt roads.   The remaining 16,000 km were 

not classified. 

Before  TAZARA was opened,   Zambia had  1,068 

km of railway,   827 km on the main line,   and 241 km,   on the 

secondary network.   The TAZARA has added 892 km,   bringing 

the total to  1960 km,   equal to a density of 2.6 m/km2.   This den- 

sity increases greatly in the most active areas of the country, 

particularly in the Coppe rb« It Province. 

Zambien railways are directed toward foreign coun- 

tries,   as is proved by the  fact that with only 2,000 km they have 

access to the most important ports of the region,  through the 

appropriate linkups with the railways of neighbouring countries. 

River  navigation is of little importance in Zambia. 

The transport of oil by pipeline is important and has undergone 

the following evolution. 

Oil import bv pipeline  (ti 

1969 362.243 

1974 950,000 (provisional) 

Zambia has   150 airports,   a third of which are 

state* property. Naturally,  most of these airports are of little 

importance and are not usable all year but the Zambia air net- 
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work is undoubtedly of a relatively high level.   The  Lusaka Inter- 

national Airport is the principal installation in the  country end 

has a high standard of quality. 

Zambia,   a land-locked country,   depends a  great 

deal on its transport system,   both on account of its  geographic 

location,   as well as the  importance  that foreign traffic has for 

the economy of the country.   In 1974,   foreign mercanchise traffic 

represent in value more  than three-fourths of the Gross Domes- 

tic Product. 

For these  reasons,   being a land-locked country and 

relying closely on foreign trade,   Zambia depends on its neighbours. 

The principal surface routes between Zambia and the maritime 

ports are the following: 

- To Lobito, through Zaire and Angola,   2,641 km from Lusaka. 

•  To Beira (and Lourenço Marques),   through. Rhodesia and Mo- 

sambique,   2, 046 km. 

- To Dar-es -Salaam by the  TAZARA,   2.042 km. 

Road 

- To Dar-es-Salaam,   2,090 km 

- To Mombasa,   through Tansania and Kenya,   2,350 km. 

- To Beira and Nacala, by road to Malawi and by rail from Ma- 

lawi to the aforementioned ports, 1,655 and 1,750 km respecti- 

vely. 

In 1970 the volume of import traffic was double the 

export (1.86 and 0.94 million metric tons respectively).   This 

moans that to the already high coet of covering distances of more 

than 2, 000 km was added the cost of half of this traffic moving 

empty in one direction. 
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In 1974 this problems is  concealed because,   as 

some of the routes to Zambia close down,   imports (1-02) and 

exports  (0.94) even out to the maximum allowed by those routes 

that remain open. 

In 1972,   Zambia had already begun to have trans- 

portation problems.   The principal facts and their consequences 

since then are the following: 

- Closing of the border with Rhodesia in  1973,   eliminating the »nor 

test and cheapest access  to the  sea via Beira. 

• The need to reroute 60% of total foreign traffic which used to 

pass through Rhodesia toward other ports,   principally Lobito, 

Oar-es-Salaam,   and Mombasa,   and also toward Beira,   via the 

road to Malawi. 

- Substantial increase in transportation costs,   reduction of foreign 

traffic because of the inadequacy of new routes to support the 

additional load of traffic to and from Zambia,   and irregularity 

in the traffic. 

- Opening in 1975 of the TAZARA  (Tanzania-Zambia Railways). 

- Angola War of 1975,   closing the Port of Lobito. 

- Congestion in the Port of Dar-es-Salaam and rerouting of traffic 

to Mombasa,   which is itself overcrowded. 

- There has been a steep increase in Oar-es-Salaam port fees. 

In  1973,   with the Rhodesian border  closed,   the cost 

of transportation of imported merchandise averaged as follows: 
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1 T/km 

30. 80 0.013 

49. 10 0.025 

60. »0 0.036 

MtËKMËÎ 

Zaire.  Railway from Lobito 

Tansania.  Road from Dar-aa-Salaam 

Malawi.  Road/Railway from Boira 

During tli« stay of At Ttcnibaria Mam in Zambia, 

they war« informad rapaatadly that tha coot par ton from Dar- 

ai-Salaam by road roachad 150 K and «von mor«,  but they rec«iv. 

od no documentary proof of thia. 

Tbo TAZARA rato« ar« not known,  but apparently 

Taaeania bad aakod for a major revision of tbooa already agreed 
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3.2.1.       Determinan« Priority Manufactures 

AU of the product! on the preliminar y li it (sub- 

chapter 4.1.3) will b« studied in order to determine a liât of 

priorities which will be given at the end under heading 5. 2.2. 

1. MPTAIUC PRPPyÇTg 

11. Ptf UW *f»d fy?9ittOYff 

Neither pig iron nor ferroalloy importe (Table 

4.4) reach quantities technically sufficient to warrant 

their manufacture in Zambia. 

12. gfrffl PfofoÇff 

Items 67254,   67311,   67485,   67489,   67621 and 67629 

(SITC Code) in Table 4.5 are excluded because their import 

value is of little importance. 

For a reason similar to the one given for ferroalloys 

previously,   the remaining items have to be discarded,   with 

the exception of 67321 and 67341. 

However,   these products are being studied by other 

institutions. 

13. Wire Bar cores 

NCCM makes these products in Mufulira but only 

provides for the needs of the Mufulira plant. 

A piano-mill could supply the requirements of NCCM/ 

RCM,   and perhaps with incentives the private sector would 

bo able to undertake this activity. 

They could also be substituted by products cast at 

Foundry and Engineering  Co., Luanshya,   but present estima- 

tes are not economical. 
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It goes on til« list of priorities. 

»«    £2BBHJEl2áa£il_ 

The product« in Ubi« 4. 6 must b« discarded for 

reasons similar to thos« «xpr«aa«d in n8 11 of Own Cod« 

(Pig Iron and Ferroalloy«). 

IS.  Extruoion Product« 

Th« ««ri«« in Ubi« 4.7 ar« descending, because of 

th« action of ZAMEFA. Therefore, these product« ar« not 

included in th« present priority list. 

2.   CASTING PRODUCTS 

zi. Puma Ctiti"if 

RCM has mainUined contact« with Eimco (Enviro- 

tech) to manufacture pump component« in Zambia.   Neverthe- 

less,   they did not find the project viable since they get 

better prices from RSA. 

The types of pumps are   «o diversified that it ia 

not pos libi« to produca them economically within the pre- 

sent local manufacturing planta. 

There are serious problems in obtaining raw mate- 

rials,   licenses,   etc. 

An export maket will be  required in order to achieve 

economical production. 

These problems are clear and should not be underes- 

timated.  We believe,   nevertheless,   that the means  should 

be provided for making those parts that «re  compatible with 

the factories that are later proposed,   without dedicating an 

entire company to this single objective. 

It goes on the priority list,   although no forecast« 

are mad« in table 4.41. 
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22.  NM Forrou« lattai« Ce«t 

Estimate a lor Corod^otid Phoepoor Broas« Stick« 

luv« bo«n requeatod from two comptai««. 

Foundry and Eng.   of Luanahya giva« a favorabt« 

prie« comparad to importa from RSA. 

Scaw Ltd of Kitw« do«a not give an «atimat« becauoo 

(hero or« problem« in obtaining tha necesaary technical 

•taff to twdortake project«,   «xponaioa,  and diveraification 

plans outaid« of pr«««nt producta. 

Thia problem ahould ba  aolvad and goo a on tha prio- 

rity li«t although no forceo ata ara mad« in tabi« 4.41. 

Th«y ara r«c«iv«d from Air it« Eng. Supplì« a Ltd., 

RIA. 

Th« production of tha cast box«« can bo haadlad 

by Vulcan Foundry which i« encountering aerioue raw ma- 

larial probloma. 

It goee on th« priority list with a demand of 117,000 

K by  19M. 

*«• atftfct gfctff • L9f9/R9lUnn ItWK 

Th«y can bo manufacturod locally by Vulcan Foun - 

dry ajad Scaw limitad but they have raw matoriala pro- 

biomo. 

Scaw has an adeouate iaatallationa for manufactur- 

ing thoae piocea. 

It goea on th« list of prioria«a with a demand of 

94,000 K by 1910. 
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**• limit Cffiiif i • Lintri (Cut) 
fcaw has manufacturad a liner for * Symoa crusher. 

Thar« wore msaeursmsot problems sine« they had 

as manufacturiag plane to work from. 

It is a piece roauiriag much technology in Ut manu- 

facture aad is a step forward toward] resolving more dlffl- 

oat prosiamo. 

lé. 

Tao halls imported by the cornent induitry aro made 

of beet tesata* carbon stool. 

•saw which produce e 50,000 t/yoar for copper mining 

has Installations for producing tao quality of Imported halle 

aad iti tochaology can bo acquired. 

It goo o oa fee liet of prioritise with resuiromsats of 

??S t/eoaually by 19M. 

17. 

•saw manufactures tas largost share ef liners con« 

oaraed by ths miaing iaduetry aad is trying to solve mors 

complicatod problème. 

Ths coment iaduetry importa mill liners that can 

ha manufacturad by »caw. Other industries, such is 11- 

moetoae gravai, etc., ales use a curtain amount sf im- 

ported liasvs. 

It ansa aa the list of priorltios to produce it» t 

by lfM. 

~i 
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The cylpebe that the cement industry presently 

uses art mad« of: h «at treated carbon eteel, and high 

chroma alloy. 

At tha praaant tima,  tha manufacturing technology 

lor cast cylpaba utilised in tha cernant induatry and which 

can be manufactured at Scaw can be acquired through the 

payment of a royalty. 

Thia ia not to any that they conform to the aame 

quali tie • that are presently imported. 

It goea on the liât of prioritiea to manufacture 

1125 t in 1980. 

29. Hallow Screw Ciampi 

The raw material ia brasa. 

Samplee have been manufactured in Foundry and 

Engineering Service a,   Luanehya. 

The quoted price ie eomewhat higher than the pri- 

ce of importing from Ohio Braee,  U.S.A. 

Nevertheleae,   if tha praaant faciliti«» are improved 

they ehould be made in tha country. 

It goea on the liât of prioritise for a requirement 

of 117,000 K in  1980. 

3.   RUBBER SYNTHETIC PRODUCTS 

31. Pinina Hose 

Pigott manufacturée low pressure piping hoes.   In- 

dustrial needs for higher pressurs piping hose ars important. 
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Contact! should be continued between the mining indus - 

tri«i and Pigott for the purpose of substituting imports. 

32. Rereading of Tyres 

Pigott considers it possible to initiate retreading of 

tyres which can save 1,000,000 K in imports. 

It goes on the list of priorities. 

33. Rubber Belts 

The manufacture of these products requires large 

investments and installations  which are not justifiable    in 

Zambia on the  basii of quantities imported. 

34. Pump Components - Rubber 

At the present time,   Pigott manufactures components 

in general as well as pump components in particular. 

Other manufactures could be undertaken. 

They have tried to make rubber lined parts for 

Hydroseal and Centriseal pumps that are presently imported 

from RS A. 

In order to make then« parts,   three companies are 

involved. 

Eimco,   the propietor  of the pump licenses. 

The manufacturer of the machined part. 

Pigott It Maskew who make the rubber lining. 

But the final manufacturer, Pigott, who could bill 

tite mining industries directly, declines all responsibility 

for the quality of the machined part. 
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It goes on the priority lilt with a demand of 427, 000 

K bu  19M.  Although the consumption of the mining compa- 

ttiti it important (it will be possible to substitute 75,000 K 

of imports of just one product),   the products now being con- 

sidered have very numerous uses in Zambia. 

35. PoWflfrr Rfsjn Products 

Leco is attempting to get these manufactures in pro- 

duction,   but the difficulties of obtaining the import license 

for outstanding heating equipment have delayed start up of 

the plant. 

36. Underground Support Insulators 

Tests have been made with locally manufactured 

parts.   They are not comparable with imported parts 

although they are considered adequate to use. 

Possible manufacturers are  Leco Ltd.,   Luanshya 

and Glass Fibre  Construction Ltd.,   Chililabombwe. 

Requirements  for  1980 are estimated at 117,000 K. 

PIPING 

«l- Pip*» 

Tesoiin and Darioli Engineering of Kitwe,   and Hume 

(Zambia) Ltd.   of Luanshya make thick steel pipe with flan- 

ges.   Their production capacity is  sufficient for the needs of 

Hi« country and they  could even export to Zaire. 

Zambia Steel of Lusaka makes welded  1/2" to 3" 

low pressure pipe. 

Welded pipe for higher pressures and unwelded pipo 

•re not made in Zambia. 
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This latter  requires a Urge investment and neither 

the iron and steel facilitiea needed for the production of 

the basic steel nor  a  sufficient maket exists. 

An attempt must be made to  substitute imports with 

pip«s presently being produced in the  country. 

Such is the  case of the lancing pipe which they are 

trying to produce  in   3/8" diameter. 

The sockets  for  this pipe are  imported. 

If the lancing pipe should prove  satisfactory,   the 

market for  1980 will be  375,000 K.   but this product does 

not go on the priority list because promotion has already 

been  undertaken. 

42. A,tv«niou» Pipe» 

Owing to the  great requirements for this pip«,   con- 

versations have been held between RCM and Hume  (Zambia) 

Ltd.   of Luanshya. 

However,   this  society does not consider the invest- 

ment of  £  0.5 million opportune. 

The importance of the market for  1,500,000   K by 

19ft0 would appear  to  require a deeper  study of the pro- 

blem. 

It goes on the  list of priorities. 

43. pyc Plastic fiifid Tubes 

Steel Co.   of Zambia Ltd.  of Lusaka (Plastics 

Division) can manufacture products locally which up to now 

wore  imported,   and at a price much lower than that of the 

Padley and Venables  products,   but no reliable information 

has been obtained as to present demand. 
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For example,   they can produce: 

U. P.V.C.  Rigid Pipe/Tube,   1/2" to   12" in diameter 

UP. VC.  Electrical  Conduit,   20 mm to 25 mm in diameter 

U.P.V.C  Sewer  Pipe,    110 mm to  160 mm in diameter. 

5.   fiLEÇTftiÇAfc COMPONENTS 

51- Electric Motori 

The amount of importa and their diversity do not 

justify their manufacture. 

52. Traneformer a 

Medium transformera are already been made in Zam- 

gia  and thia plant has  ita own expansion plana. 

53. Electric Material 

Through the   atudy conducted,   it haa been verified 

that all electrical material except for  aome cables,   trans- 

formera,   and distribution panels are  imported. 

However,   this  is  such an important and diversified 

chapter,   for in addition to its use  in  industry it is  also 

necessary in housing  construction,   that it would warrant a 

study to see what  manufactures  may  be undertaken in the 

country. 

54- ResUtances/Electric  Locomotives 

Sample a made  by Scaw and tests conducted by Matl 

Test Department  (Kalulushi) demonstrate that this material, 

in  spite of the high  degree of quality  control required,   can 

be made locally,   but no reliable information haa been obtain 

ed as to demand for  these products. 
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55. Elactric Liaht Bulbi 

Philips has conducted studies on their manufacture 

in Zambia and has rejected the possibility as uneconomi- 

cal. 

56. Cells and Batteries 

The present demand is insuficcient to undertake 

these manufactures. 

6.  ASSEMBLED COMPONENTS 

61. Assembled Steel 

The demand for assembled steel in the country is 

sufficiently great to encourage its manufacture in the al- 

ready existing industries. 

Annual production capacity is very low  compared 

to requirements which will be  12, 500 t by  1980. 

It goes on the list of priorities. 

62- Containers 

In the future,   forecasts will have to be made to 

see the possibilities of making containers for the Lusaka- 

Oar-es-Salaam rail road. 

Lenco has installations which can be used for this 

type of manufacture. 

63. Wire Products 

Only special wire rope is imported. 

Lenco of Lusaka manufactures nails. 

Copper be It Steel Manufacturing Company manufac- 

tures wire mesh for  grilles. 
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A.W.   construction of Kitwe makes slings. 

64. Nut» and Bolts 

Short runs are made in amali  shops. 

Nevertheless,   demand in the country warrants 

studying the problem in depth. 

The  companies  to which RCM has  submitted this 

matter are not interested because of the  capital  require- 

ments. 

It goes on the list of priorities with consumption 

requirements of 3,300 t by  1980. 

65- EM-H«* S>"4«rd  (Large) 

Gilmer Engineering Co., Luanshya has demonstra- 

ted interest in the manufacture of 1 1/8" and 3" diameter 

and has made the molds appropriate for cold forging ma- 

nufacture. 

66. Roof Bolts-Expansion Shells /Studs 

Selco-Kitwe has a workshop for producing screwed 

studs and expansion  shell components. 

They are  capable  of extending to other manufactures, 

but their  prices  are higher  than those of R.S.A. 

67   Hind, Tool« 

Requirement figures for the country warrant a study 

concerning the installation of a new plant. 

It goes on the  list of priorities. 

Imports forecast for  1980: 3,500,000 K. 
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68. Çhafrs 

Only on« typ« (3/8") is produced in the country, 

and this production has mad« possible a notable  reduction 

in imports.   Th« manufacturing company has excess capa- 

city. 

The manufacture of the remaining types is not 

economical.   Besides,   their imports are very limited. 

69. Conveyor Idlers 

The manufacture of conveyor idlers  in Zambia has 

been undertaken by SKF,   based on drawings from Hewitt 

Robins. 

Present prices compared to those imported from 

RSA are: 

HR    Style 250 DS •  8% 

HR    Style 251 DS -11% 

HR.   1295 M.M.  Std. -28% 

In th« installation that SKF has in Kitw«,   they can 

produce 80,000 idler rollers per year. 

They can also make impact/training idlers in con- 

junction with Pigott Maskew. 

In conjunction with other  shops they should begin to 

make pulleys with BS Standard»/ISO norms. 

The assembled steel part can also be made in th« 

country. In this way, a large proportion of the conveyors 

would be locally manufactured. 

It would be most opportune if all the mines would 

standardise their consumption in increasing the runs. 
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1.   INTRODUCTION 
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70. Belt Fiittotri 

RCM  negotiated with Copper belt Forging Co.,   Mu- 

íulira which,   for the moment,   it not interested in the 

extension or  diversification of its products. 

71. Air  Cylinder«  (Pneumatici 

Lenco of Luanshya already has installations and 

is willing to make complementary investments to meat 

the demand. 

72. Rock Drill Spares 

Supply requirements for these articles are very 

important in the country. 

Diacarb in Ndola  is already making certain products. 

Nevertheless,   Diacarb's  production should be  greatly increased. 

It goes on the liât of priorities. 

Requirements by  19*0: 4,050,000 K. 

73. Pümgnd Blu tnd Cfgwfit 

Practically the majority of the requirements are ma- 

de in the country. Nevertheless, there have been imports in 

•pite of the   sufficiency of manufactures. 

74. Cvrex Screening 

The supply of local producta is more expensive than 

Grennings (R.S.A.). No orders have been placed with local 

industry. 

75. Onen Mesh/Grid Floorina 

There is local manufacture at present sufficient to 

avoid imports. 
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7*> Pwtr Qfnmtl9ft Mftçhinm 

Refer to n9  60. 

77   Agricultural Machinery 

Refer to n?  80. 

?•.  Mfthln« T99M 

Refer to ne 80. 

79. Machine i for Mining end Construction 

Refer to n°  80. 

••• Machinery end Machine Parti 

An estimate of the demand for 1980 yields 19, 890 t 

and 68.9 MK in value.   These figures are really important 

and warrant the manufacture of spare parts for this machi- 

nery. 

Therefore,   it goes on the list of priorities. 

•>•  Pumos and Valves 

The consumption of valves and complete pumpe and 

their spare parts,   among which are impellers,   is very 

important. 

At the present time,   everything is imported,  and 

requirements for  1980 will reach 3,625 t for all typee. 

It is considered to be an interesting manufacture to 

be introduced into the country because of its high consump- 

tion. 

Nevertheless,   it must be pointed out that since they 

are of many types and ratings,   standardisation is totally 
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nacaeeary for the purpose oí attaining profitability in 

thair manufactura. 

It goai on tha list of prioritiaa. 

•2. Imgtlltri 

In reality,  thaaa products ara in ciudad in tha pre- 

cading chaptar.  Howavar,   because oí thair importance and 

tha fact that thay will ba manufacturad at a diffarant ins- 

tallation  (bronia foundry),  it is nacassary to difiarantiata 

tham. 

In tha visit to tha shops of tha mining faciliti« •, 

tha larga stock of broma impallara for sparas waa notad. 

Thasa parts ara not manufacturad in country.  Raqui- 

ramants for 1980 amount to 950,000 t. 

•3. 

It goas on tha liât oí prioritiaa, 

Tha import figuras for machinary that ha va baan 

groupad togathar in nfi 80 ara really significant. 

Tha gaar is a vary important alamant among spara 

parts. 

It is not possible to «stimata tha valua of gaara 

naadad to ba usad as sparas or in futura installations. 

Nevertheless,   comparad with tha valua of importad 

machinary,  manufacturing 750,000    K by 1980 ia considered 

a prudant estimate. 

It goas on the list of prioritiaa. 
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M. Mould..  Dl«. 

Faced with the number of industri«, nt.ding mould. 

and di«., it i. n«c«..ary to plan making th«m in tk« coun- 

try. 

Dependence on out.id« lourc«. limit, manufacturing 

po.aibiliti«. in many cas... 

At th« present tim«,   import, attain 300, 000 K/y«ar, 

but thi. figure must be multiplied wh«n th« manufacturing 

.«ctor oi th« country it developed. 

It goe. on the Hit of priorities. 

85   Component.  150 RB Shovel/BE 40 Drill 

Although conversation, were initiated in early   1975 

concerning the manufacture of these components,   and the 

Material Testing Department (Kalulushi) determined the 

specifications of the materials,   no decision had been reached 

in Nov.   1975. 

•6    Component. Gvratorv  Cruder 

This is in the same  situation as  the preceding item. 

*7- Main Frames  - Svmoni Crusher 

In Rhokana Division (NCCM),   a machine tool is being 

installed for machining these bodies. 

It. Loco/Rollins Stock  • Wheels/Axles 

Local manufacture of these items was undertaken 

several years ago.   The country is thus  self-sufficient and 

could export to neighbouring countries. 
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•9. Railway Van».   W»aom.   and Trucks 

Not considered because the present situation of 

exterior  transport not enable one to make forecasts. 

OTHERS 

91- Mguldt With 

Mould wash can be made in the  country with raw 

materials imported by Zambia Refractories. 

92- Refractories 

This is a very important chapter among imports. 

Refractory bricks are not produced in the country. 

For this  reason a factory will have to be installed based 

on imported raw materials. 

It goos on the list of priorities with a forecast of 

10, SSO t consumption of basic refractories by 1980 (9,900 

t by mining industries) 500 t by cement industries and 

180 t by foundries). 

9J. Rsfractorv Supplies  -  Çem«nts 

Cullinan Refractories can make  these products   from 

imported raw material. 

It is advisable to see the real capacity for manu- 

facturing these products in country before importing them. 

94. Hsat Insulating Bricks 

The  scant number of imports,   table 4.34,   does not 

warrant devoting more attention to this  chapter and no fore< 

casts are made. 
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9». Grindina Whaala 

Tha Mm« commtnury at in ih« procoding par»graph 

(tabla 4.35). 

M. Iiritttvft 

Thay ara mate in country in tha Ka A ronda Limitad 

oxploaivat factory in Mufulira. 

Thara ia much importation of accaaaoriat and 

1,500,000 K ia tha astimatad figura by tha yaar  1910. 

Ona should ttudy whathar or not it ia faaaibla to 

mak« tha sa accaaaoriea in country,   but thia it not an 

objactiva of thia  atudy. 

5.2.2.      PrWrtlY LtH 

Maialile Producta 

Wira Bar Cora a 

Caatin« Producta 

Pump Cai ting a 

Non Farroui Mótala Caat 

Junction Boxa a 

Brak« Shoot-Loco/Rolling Stock 

Balla 

Linara 

Cylpabt 

Hollow Sc raw ciompo 

ti 

21 

22 

23 

24 

26 

27 

2a 

29 
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Rubber Svnthttlc Product! 

Retreading of Tyres 

Pump Componenti• Rubber 

Pipili« and Fittili» 

Alveniou» Pipoi 

Aaeomblod Componente 

A«««mbl«d Steel 

Nut« and Bolti 

Hand Tools 

Rock Drill Sperei 

Machinery end Machin« Parte 

Pumpe and Valve» 

Impeller! 

Gear» 

Mould».  Oie» 

32 

14 

42 

61 

64 

67 

Î2 

•0 

•1 

•2 

ti 

M 

Refractory Brick« 92 
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5.3. PROJECT ASSIGNMENT 

FOUNDRY  ENGINEERING.   LU AN SHY A 

VULCAN  FOUNDRY,   LUSAKA 

SCAW LTD.,   KITWE 

PIGOTT M ASKEW,   KITWE 

HUME,   KITWE 

ROAN  ENGINEERING,   LUANSHYA 

COPPERBELT STEEL MANUFACTU- 
RING CO.   LTD,  KITWE 

DIACARB, NDOLA 

New Factories 

1. REFRACTORY FACTORY 

2. METAL COMPLEX 
2.1.   FOUNDRY AND MACHINE SHOPS 

2.2.  HAND TOOLS SHOP 

Pretti 
Wir« Bar Cor«» 13 
Pump Casting« 21 
Non Ferrous Casting« 22 
Hollow Screw Clamp« 29 
Impeller Casting« 82 

Junction Boxes 23 
Brake Shoe« 24 

Ball« 26 
Liner« 27 
Cylpeb« 28 

Retrading oí Tyre« 32 
Pump Component« 34 

Alvenious Pipes 42 

Assamblée Steel 61 

Assembled Steel 61 

Nut* and Bolts 64 
Rock Drill Spare« 72 

Refractories 92 

Machinery and Ma- 
chine« Part« 80 
Pumps and Valve« 81 
Impellers 82 
Gears 83 
Moulds and Dies 84 

Hand Tools 67 
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5 4 REORGANIZATION.   TRANSFORMATION AND EXPANSION  OF 

PRISENT  INgTAfcliATjQNS 

5.4.1.        General Consideratone 

The proposed expansion program should b« studied 

by ths enterprise! in accordane« with taction 7.   With an Action 

Plan,  an agreement can be reached between Government,   the Ma- 

nufacturing Enterprise,   and the Mining Companies. 

This plan  should define: 

On the part oí the manufacturer 

On the part oí the mining company 

On tilt part oí the Government 

Proposed production 

Plans to achieve it 

Neceasary investment 

Requirements for   specialised 

peraonnsl 

Raw material requirements 

Technical studies  for expansion 

Economic study 

Products to bo made 

Quantities 

Plana 

Prices 

Advantages granted the project 

Controls and guarantees for its 

accomplishment 

Hereafter follow• a summary listing of possible pro- 

jects that can be undertaken by already existing industries,  by 

reorganising,  enlarging,   or transforming their faciliti« s. 
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§,4,2,     Foundry and Engineering Co.   Ltd. ,   Luanshya 

Code 

Manufactures: Wire Bar Cores 13 

Pump Casting» 21 

Non   Ferrous Cast 22 

Hollow Screw Clamps 29 

Impellers/Cast 82 

Foundry and  Engineering  is  the only non dependent 

bronze foundry  operating in the   country. 

At   the present  time,   it   is  a   foundry  of  limited 

means,   but  it  is   capable  of modernizing  improvements   through 

new   investments   and the  contracting  of  technical  personnel  to 

attain the  necessary level  of  quality. 

The  work  program proposed   is  sufficientty  broad 

to multiply  their  present  production  several times. 

In   this  particular   case,    since   the   country  has 

copper and   zinc,    the basic   components of  brass,   the   value  added 

ill   country  is   significant.    Tin   needed   for  bronze   ist   imported. 

The  parts   that  need  machining would   be   finished 

in  the new  machine  shop proposed. 

5. 4. Î.     Vulcan Foundry,    Ltd. ,   Lusaka 

Manufactures: Junction Boxes 

Brake Shoes 

Code 

23 aluminium 

24 cast iron 

The  numerous   parts  cast  in  this material  that  the 

mining company has can be  made in  the aluminium  foundry. 



1 
The  present  report in two  volumes   (Memprandum 

and Annexes)  is in  response  to a  contract feasibility  study for 

the manufacture of mining  equipment in  Zambia   (UNIDO Contract 

n?  75/37,   Project n°   IS/ZAM/74/020). 

The  objectives  of the   study are as   follows: 

a) Investigate  and establish  the pre-feasibility of manufacturing 

and/or  assembling in  the  Project Area  mining equipment as 

well  as   spare parts   for   such equipment,   with  the   maximum 

use  of raw  materials,    labour,   experience  and enterprises 

existing and/or  to be   created in  the  Project Area,   in order 

to minimise  the   value  of imports of  such  equipment and 

spare  parts. 

b) Prepare,   on the basis  of the  results  of the  investigations 

referred to in  sub-paragraph a) hereinbefore,   the  terms of re- 

ference   for  the   second phase of the   Project,   i.e.   for a com- 

plete  technical and economic  feasibility  study. 

In order   to  compile  the  informations  needed to fulfil 

the proposed objectives,   a  questionnaire  was  prepared and sent 

to those   institutions   concerned in  Zambia.   Later,    a   Tecniberia 

three  member  team went     to  Zambia  and   stayed  there  for a 

month. 

The  usefulness  of the  questionnaire   has  been very 

limited,    since  only a   »mall   number  of important  companies  received 

it,   and  even     fewer   answered  in   the   manner  and  time  limit  desired. 

The   direct   survey  conducted  by  the   team has  been 

very useful,    especially   from a  qualitative  point  of  view.   The   same 

cannot  be   said for   the  quantitative  information   compiled which, 

although  of great intrinsic   interest,   scarcely permits   systematic 

technical  treatment 
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IH«»« parts will be machined in me new machin« 

Relations between Vulcan Foundry and the mining 

industry have been rather limited. 

The iron foundry hai a group of machine installa- 

tion* from which they are getting little output. 

The causes are: The low quality of the iron cast 

in the cupola because of the lack of pig iron and the disintegra- 

tion of coke during the long period of transport from the coun- 

tries in which it is bought. 

- They have no technical personnel 

- They have no pattern shop for performing varied jobs. 

- They have no laboratory. 

Nevertheless,   there is a very usable facility base 

mat can be completed with an induction furnace which will elimi- 

nata the problem of pig iron and coke. 

»4.4.       «c»w Ltd.     Kitwo 

Maaufactures: Balls 2» 

Liners 27 

Cylpebs 21 

•caw has adäquate facilities for accomplishing the 

indicated program. 

It would be appropriate to install a quantometer for 

obtaining rapid analyses 

The program^  equals an increase of 2,020 t annual- 

ly in special castings. 
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They have no difficulty in making the liners,   since 

they malt« more important quantities for the mining industry. 

They also manufacture  30,000 t of grinding ball«, 

although those  requested here,   which are  the kind now  in use 

in the cement factories,   are of a different quality. 

These balls  can be made  in the present  facilities. 

All they need is a manufacturing license,   in case they cannot 

be  substituted by those presently made  by Scaw. 

Cylpebs can be cast and a manufacturing license 

can be «ought for this purpose. 

Scaw list« the following difficulties: 

- Lack of technical personnel 

- Lack of raw material« 

54 5        Plfott i,  Maskew.   Kitwe 

£©¿e 

32 

34 

Manufactures: Retreading of Tyres 

Pump Component« 

Tyre retreading for the loading «hovel«  can be 

done with an annual import saving of 1,000,000 K 

This factory is capable of attending to a large 

number of rubber products that the mines presently import. 

The difficulty may be in the fact that the runs are 

not profitable. 

The mining industry should make up the list of 

different part«. 

They can also rubberize machined elements when 

the new workshop can provide the necessary guarantee of quality. 



76. 1 

54.6. 

5.4.7. 

This factory has technical assistance of General 

Tyres at ita disposal and can therefore develop many manufac- 

tures. 

Hume.   Kitwe 

Alvenious Pipes 

£ode 

42 

The mining industry has already proposed that 

Hum« manufacture this kind of pipe. 

Nevertheless,   Hume has  rejected the proposal  be- 

cause of the investment necessary. 

Considering the high  consumption which presupposti 

a  great saving annually in foreign  exchange for  the  country,   it 

would be appropriate  to conduct a  study based on a  concerted 

action with the Government which would provide the advantages 

pointed out in section 7. 

Otherwise,   the problem could be  proposed to Steel 

Company of Zambia in Lusaka,   manufacturers of welded steel 

pipe. 

Roan Engineering.   Luanahva 

Copperbelt Steel Manufacturing Co.,   Ltd..   Kitwe 

¿fide 

Assembled Steel 61 

Assembled steel requirements are  really very high. 

These two companies already work for the mining 

Industry,   but they can be further developed to do much more im- 

portant jobs. 

A technical office will have to be formed to  study 

the manufacture in country of mining equipment based on plans 
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submitted by foreign companici or by the mining industries them- 

selves. 

In this manner a large volume of imports would be 

avoided. 

These two proposed companies already have a basis 

for undertaking these manufactures. 

The Mining   companies  should request permission 

from the foreign firms  supplying their equipment,   for their new 

installations  to manufacture a  certain percentage of their  supplies 

within Zambia,   subject to an agreement for cooperation and 

technical assistance. 

5.4.8.        Diacarb.   Ndola 

Nuts and Bolts 

Rock Drill Spares 

Code 

64 

72 

Nuts and bolts are made in country by small firms 

with modest facilities. 

Nevertheless,   consumption in country is significant, 

not only in the riiining industry but also in other sectors.   Because 

of its technical structure,   Diacarb could serve as a base  for this 

production. 

Diacarb is a company that  specialises in the large 

•cal« manufacture of high quality parts for drilling machines. 

Because of this,   it is in a position to extend this 

production whose  consumption is really important in mining. 

Nevertheless,   for them to extend their line of products would 

mean colliding with the interests of the manufacturers of the 
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machinery who wi»h to «port the replacement part, from tholr 

respective countrie». 

Nevertheless   a Government program could con»i»t 

in limiting the number of make« or brand»,   making import con- 

cession» baaed on the manufacture of a certain percent of the 

•pare parte in country.   Diacarb it an excellent ba.e for theee 

types of manufacture». 



r 79. 1 

5.5. GENERAL DESCRIPTION AND DATA OF THE NEW PLANTS 

SELECTED 

5.5.1.        Factory for Basic Refractories 

5.5.1.1.   Introduction 

In Zambia there is no refractory plant and only 

refractory cement is prepared in the  Cullinan installation at 

Kitwe. 

In Zambia,   chromium magnetite  refractories are 

used in different melting furnaces,   refining,  and wire bar  cast- 

ing in copper metallurgy.   Magnesite  refractories are used in 

the cement industry,   foundries,   etc. 

Since the consumption of chromium magnesite re- 

fractories  is located in the  Copper belt,   the plant would be  si- 

tuated in that area where there is,   moreover,   an adequate in- 

frastructure. 

5.5.12.   Technical Specifications 

The plant will produce  6,000 t/y of basic re- 

fractories,   but its enlargement to   10,000 t/y would be planned. 

This latter is the figure deemed possible of attain- 

ment by  1985. 

Chromium magnesite  bricks will be destined ior 

use in copper metallurgy and may  contain from 40% to 90% Mg. 

The different types  can be: Chemically Bonded, 

Burned or Direct Bonde. 

Considering the use  to wich the products will be 

put their quality will have to be of the highest.   For this reason, 

an associate of international standing must be  sought. 
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5.5.1.3. Raw Mat«rial» 

The raw materiali are: 

Pericias«,   a magnesium oxide obtained from sea water.   The pro- 

ducing countries are England,   USA,   Italy,   Japan,   Mexico,   etc. 

Magnesite: by  calcination of natural oxides.   High quality magnesi- 

tas can be  obtained in Austria,   Greece,   Yugoslavia. 

Chromium: Phillipines,   South African Republic. 

5.5.1.4. Description of the Manufacturing Process and List of the Princi- 

pal Machinery 

The fabrication process  is  simple and is the  same 

as for all refractories. 

To make different qualities,   they vary  the raw ma- 

terials,   cooking cycles and type of agglomerate. 

The plant will consist of the following  sections: 

- Raw materials yard,   with possible  rail access for  unloading 

imported raw materials. 

- Grinding. 

Two grain  grinders    for chromite and pericias«.   Two ball grin- 

ders with  screening systems for impalpables and for  the ele- 

ments themselves. 

- Screening,   weighing,   and mixing installation.   Mixing is don« in 

the mixer which is fed by a dosing unit. 

- Presses 

Pressing in automatic presses is for  large series,   since two 

operators produce 25 t in eight hours.   Four regular presses of 

over  1,000 t will be used here which will produce  four t each 

in eight hours with one operator. 
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Annual production capacity with four presses working two shifts 

daily is  8,000 t/year.   There is an excess capacity of 33% to 

covar stoppages,   changes,   and breakdowns. 

- Tarring and tempering installations. 

- Chamber kiln. 

Three chamber furnaces are recommended which can work 

intermittently with flexible cycles and températures.   It is pre- 

ferible for  the kiln to be  gas fired,   but given the situation in 

Zambia,   it could operate  on light diesel  fuel. 

The cycles are from three to four days  and the load from 20 

to 30 t;  thus,   each furnace has a maximum capacity of 300 

t/month. 

- Control laboratory,   Chemical analyses and X-rayi. 

- Packing and shipping. 

• Mechanical maintenance  shop. 

• Die maintenance shop. 

- Auxiliary  services,: electricity,   water,   air,   fuels,  etc. 

- Offices. 

- Warehouses. 

5 5 15    Technical  Data 

Building: 6,000 m* covered 

Electric energy: 800 KVA 

».».1.6. fai*??* r°ry 

Personnel necessary: 70 persons 

Staff personnel should be as follows: 

1 Manager 

1  Technical Director 
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I  Chi«í oí Production 

i  Laboratory Chief 

1  Oil«! of Maintenance 

In the beginning, the associate foreign firm pro- 

viding the know-how will give the necessary aaaiiUnce in per- 

sonnel training. 

S.S.I.7. 

Know-how should be provided by a manufacturar 

of high standing in the world market. 

This manufacturer  should participate in the insta 

Uation,   start up,   and later operation. 

» * 1  •    Economic Data 

PrtÇfi 

The cost of raw material in the international market 

varias between 0.09 and 0. 12 K per kg. 

The internal  sale price of these refractories in 

the producer  countries varies  from 0.24 to 0.36 K/kf- 

Nevertheles,   in Zambia one must expect some 

additional coats due to transport and customs.   Therefore,   the 

•ale price will vary between 0.40 end 0.60 K/k| 

Manufacturan« Costs 

Aa for international costs,   the prices of raw ma- 

terials will be higher in Zambia,   as well as other production 

coat«. 

A cost breakdown would be: 
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ÎU« material» 

Labor 

Otaar production coat« 

Gaaaral cotta 

Amortisation 

§*% 

12% 

IH 

4% 

-HI 
100% 

Groii profit will ba 20% of aalaa 

Animal invoicing 3 MK. 

Invattmant 3. 5 MK. 
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The   re pint  herewith  presented consista of volume  I 

with  sevpn   section«   and   volume  II with  three annexes.   The  first 

section  is   taken   up   by   the   present introduction.    The   second is  de- 

voted  to   conclusions   and   recommendations.   In  the   third,    the  gene- 

ral   information   considered   ..>f  interest.   In  the   fourth  part,   demand 

for  the  products  »hat  *re   the  object  of this   study is analyzed,   and 

the  possibilities  of manufacturing them in   Zambia  are  evaluated. 

In  the   fifth   section,     priorities are  established,   the  availability of 

resources   is   studied,    and,   finally,   the   construction of new plants 

and  the   expansion   of  other   already  existing  ones  are  proposed. 

In  the   sixth   section,,    the   terms  of  reference   pertaining  to the  fea- 

sibility   studies   of   the   nev   plants  whose  construction  is   proposed 

an-   included     The   seventh   section  presents   a   general  plan  of 

action     Finally,    tin   annexes   contain tables,   and technical  data on 

the   firms   visited.   With   respect to these  annexes,    it  is   necessary 

to  point   out   that   they   contain  the  information available,    useful  to 

the objectives  ot  th«-   present  study,   and  some  data  that  could be 

of  interest   tor   Liter   studies 

The nuiiibt'i 11114 of the tables in the annex corres- 

ponds with that ot the section in which they are cited, an inde- 

pendent  order   having   been  established  for   the  tables  of each 

section. 

Finally,   all  economic  data are presented  in Kwachas. 

The  official   rate   ot   exchange   in  Zambia  during  the   stay of the 

Tei ruberia   team   was    1    II   S      $        0.6430   Kwacha. 
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S. §.2.       foundry and Machine Shop« 

S. S. 2.1.   Introduction 

Among ta« production lin«« selected in the present 

•tody are th« manufacture! of: 

Spara Parta: mainly assignsd to the mining industry of copper. 

Q«are:    for  th« industry in general 

Pumpe and valv««: complete equipment! end ite parts to be 

fabricated with licence. 

Impellere: for th« pump«. 

Di«s end mould«: for th« industry in general. 

All theie fabrication! may be realised in on« fac- 

tory which would have the following diviiione: 

• Technical Divi e ion 

• Iron sad  st««l jobbing foundry 

• Conerai machin« shop 

• Ooar! shop 

Th« mechanisation of spare parts,   pumps and val- 

vas,   impeller!,   dies and moulds will be mad« in th« general 

machine shop. 

Th« gears workshop will make  gears only.   The 

technical division common to the whole factory ha e for its ob- 

jective the preparation of the  specifications for the different 

manufacturas and consists of: 

Technical office: Drafting 

Work preparation 

Motroloty    Department 
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Laboratory:     Chemical 

BpOCttUgiafic 

Mechanical tests 

Metalographic 

Molding lands 

Heat treatments 

5.52.2.    Coordination between the Foundry and Machino Shoo and the 

Minine Companies 

The number of parte utilised by the mining com- 

panies is very high.   It is therefore neceeeary to select those 

pieces to be made in the factory.   For mis purpose,   a mixed 

commission should be constituted represented by this part and 

the mining companies and supervieed by the Ministry of Indu e try 

and Mines. 

The factory has the neceeeary technical departments 

in order to make drawings and determine the specifications of the 

parts. 

In view of these data and of consumption, the afo- 

rementioned commission will decide on the possibility of produc- 

ing each of the parts. 

5-5.2.3.   Iron and Steel Jobbin a Foundry 

5. 5.2.3.1. Technical Specifications 

Qualities to be produced are: Plain,  high re eie- 

tant and alloy cast iron.  Ductile iron.   Carbon and alloy etool. 

Initial capacitiee will be: 

Iron 150 t/month 

Steel 30 t/month 



r •6. 

S. S. 2. 3. 2.   ft*w MitirUli 

Raw materiali conatitut« a major proolom for 

this plant,   »inca thara ii no pi| iron,   coke,  iron alloya,   or 

bentonite. 

Therefor«,   it it re commanded to do without pig 

iron and coke and to work with  »crap iron coming moetly 

from care and truck.,   at well ae with a large proportion oí 

•crap iteel. 

Became of the neede  of the company,    there will 

not be a tufficlent quantity of the  latter.  It will therefore be 

neceiaary to import it.   if possible  from the countriea  bordering 

on Zambia euch a e  Zaire and Tansania. 

Ae  for  sands,   at the  present time,   there  are no 

washed sands  in Zambia,   but natural sands can be  utilised as 

Scaw is doing. 

Bentonite and iron alloys have to be  imported. 

5.5 233    process and Installations 

To obtain cast iron,   starting with scrap,   a crisol 

low irecuency induction furnace  ie used which allow a  the making 

of synthetic  caat iron from steel and iron scrap,   adding carbon 

in the form of graphite. 

This furnace does not need coks since   fusion is 

electric and,   although the investment is greater,   operating cost 

is considerably lower,   bearing in mind the price  of raw mate- 

rials in Zambia. 

To obtain steel,   a medium frequency induction fur- 

nace would be uaed which would enable the production of more 

varied type e. 
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For dactil» cast iron,   cither oí thai« two fornácea 

y be uaod. 

Considering  the variety of qualities to be produced, 

• good laboratory equipped with a ayatem of rapid analyaia  auch 

ae  a diract reading spoctrographic unit ia required. 

Thare ira   Joint installations for both production a 

of iron ano ateel and  other opacifie one a for each one of them: 

• Scrap yard 

- Pattern and pattern   plate ahop 

- Smelting noua«: 

Iron furnaco 

Steel furna co 

- Foundry land inalali* tioa: 

For iron 

For atool 

• Core anos 

• Molding loctioaa for iron and for ateel : 

Molding looao piece e with a eandalinger 

Molding oitcoa by machine in limited quanti tie o 

- Cleaning: 

Head cutting 

Shot bloating 

Grinding and fouling 

Welding 

• Heat troatmont 

- Laboratory: 

Chemical analyaia 
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Spectrographs analyeia 

Sand taatlng 

Metalography 

Mechanical tasta 

• latarnal transport 

• Maintenance 

• General services: 

Compre a sad air 

Water 

Electricity 

Fuela 

• Technical Office 

- General Offices 

• Warehouses 

- Shipping 

$.§.1.3.4.   Technical Data 

• Building: 4,000 m2 

. Electric Power: 1,200 KVA 

- Production: 1, §00 t/year of ire»; 300 t/year of steel. 

§.».2.4.   General Machine Shoo 

S.S.2.4.1.   Technical Specifications 

The parte to he manufactured will he of email and 

medium aise,  the top limit being 100 kg,   although at timas 

this limit may be exceeded if the form and the installed machi- 

aery will allow. 

Initial capacity will he 200 t/month of parta. 
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5*2.4.2.   Raw Materiale 

Beginning materiale will be: 

Piecee cast in iron,   eteel,   bronac,   and aluminium. 

For gad work 

Laminated producta. 

3.52.4 3.   DeacrJptton of the Shoo and Lilt of the Principal Machinai 

The ahop will conaiet of the following aectiona: 

• Materiale warehouae 

• Heavy machine  ahop 

- Light machine ahop 

• Thermal treatment ahop 

• Fitter a ahop 

• Tool preparation ahop 

• Control department 

• Maintenance ahop 

- General aervicea,   electricity,  water,   fuala,   compra a aed air 

• Technical office 

• General office 

• Finiehed producta and shipping warehouae. 

A aampling of the machinée followa: 

Uffrf gftltfl 
4 Semi-heavy turret lathee 

3 Vortical lathee 

1 Vertical lathe with tracer 

4 Semi-heavy horizontal lathee 

1 Horizontal lathe with tracer 

• Light lathe a 

I 
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%. Mulina Machint action 

4 Universal milling machines 

3 Vertical milling machines 

2 Horizontal milling machines 

2 Boring machines 

Ortung M»yfrto«t 
1 Universal and interiors  grinder 

1 Level grinder 

MlKfU»n«9MI 

3 Planers 

3 Post drills 

2 Radial drills 

Mithin« 8h9P 

Strip soldering machine 

Tool sharpener 

Universal milling cutter sharpener 

Bit sharpener 

Thermal Treatment. 

Muffle furnaces for hardening and tempering 

Cementation furnace 

Auxiliary Machinery 

Metrology  «hop 

litter'« shop 

2 Forali ft» 

2S0 kg hoist for every two medium machinée 

Overhead cranes in the shops 
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5.5.3.5.    Technical Data 

Building: 4,000 m2 

Installed Power: 500 KVA. 

55.3.6.   Wrtfr force 

Total:  100 persons,   distributed as follows: 

- Drop forging 30 

- Finishing 15 

- Tool shop 20 

- Dies 10 

- Carpentry shop and assembly 5 

- Auxiliary services 10 

- Offices and management 10 

Total 100 

S.S. 3.7. 

Nscessary know how should be provided by a com- 

pany capable of training the Zambien personnel and of sending 

sufficient technical personnel during the first years of operation. 

S.S.3.t.   Economic Data 

- Annual invoicing :  1.2 MK/year 

- Cost price: the percentage cost distribution is estimate as 

follows: 

Raw material 30% 

Labor 30% 

Other production costs 20% 

General expenses S% 

Amortisation 12% 

100% 

• Profit: A profit of 20% above invoicing would be advisable 

- Investment:  1.2 MK. 
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6.1. PRIOR OBSERVATIONS 

The term» of reference for tht feasibility studies 

for the plants considered in ••ction  5. 5,   follow in the BAITI« 

order. 

Foundry-Ma chin« Shop« and Hand Tool Plant ar« 

treated a« separate studies and,   for that reason,   ind«p«nd«nt 

tarmi of reference have been prepared.   Possibly,   under condi- 

tions existing in Zambia,   it would be useful to study »hose plants 

jointly as a Metal Complex.   This option is left open. 
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6-2. FACTORY  FOR BASIC REFRACTORIES 

A.    Background information 

The manufacturing  sector has  been one of the most 

dynamic  sectors  of the  economy of Zambia ever  since inde- 

pendence.   It merited special government attention in  the  de- 

velopment plans;   the Second National Development Plan is 

presently in effect  (1972-76).   In  spite of the  preceding,   a 

study carried out by UNIDO with  the agreement of the Go- 

vernment of Zambia in   1975/76 detected the  existence  of 

various  product lines that can  be  manufactured in the  coun- 

try.   Nevertheless,   they are practically all imported. 

One of these  is  refractpry bricks,   and more  speci- 

fically those made  of a  magnesite and a chromium magnesite 

base.   It is not worth considering the  other  types    at this  ti- 

me  because of the  relatively low quantities of each  quality 

and type  that are  consumed at present.   On the  other hand, 

refractory bricks  of a  chromium magnesite  base have  a high 

consumption and are much used in copper metallurgy.   Mag- 

nesite  refractories  are used in  the  cement industry,   foun- 

dries,   etc.   in  Zambia. 

The  copper industry  (mining,   metallurgy and elec- 

trolysis),   situated in the  Copperbelt Province,   is the basis  of 

the  country's economy and guarantees a  consumption of these 

refractory bricks  in  sufficient  series  to justify the  construction 

of a plant in Zambia for  their  manufacture.   Moreover,   econo- 

mic  crises apart,   the Zambia  copper industry has  set as  its 

longterm  goal,   an average annual  growth rate of 2.5%. 
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B. 

Given the present import figurei and the propor- 

tion estimated replaceable by local production, the present 

consumption by the copper industry, and its long-term objec 

tives. using 1980 as the target year, it is considered possi- 

ble to manufacture a minimum of 6,000 tons/year of magne- 

site and chromium magnesite refractory bricks and probably 

10,000 ton s/year. 

With a  1985 target dato,   this latter  figure appears 

clearly viable. 

Consequently,   it has been decided to conduct a fea- 

sibility study of a plant devoted to these manufactures.  De- 

tails of this follow.   Nevertheless,   the possibilities  of pro- 

ducing refractory cements  should also be explored. 

Objectives  of the nrojert 

1- Inmediata objective« 

To prepare a feasibility study of a new plant for 

the manufacture of basic refractories in Zambia. 

2- Long range objectives 

a) To replace the import of magnesite and  chromium mag- 

nesite refractories,   producing the maximum number pos 

Bible in the  country within a previously  set plan,   increas 

ing the amount of local transformations. 

b) Although,   as of now,   raw materials for  this manufacture 

have not yet been discovered in Zambia,   they are trying 

to promote maximum utilization of the remaining local 

resources and in particular to make use of the available 

manpower and contribute to their training. 
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c) To diversify local industry, to promote the technologi- 

cal development of Zambix, as well at the engineering 

firms of the  country. 

d) To promote  Zambian exports,   both for  the  purpose  of 

obtaining modern  plants of increasingly competitive  sise, 

as well as diversifying the  country's  exports,   thus  re- 

ducing its dependence on a limited number  of products. 

The Scope of Contracting Services 

1. General outline 

a) The study will contain Data Analysis on refractories to 

be produced and a  program for  the incorporation of 

successive manufactures,   in case it is advisable to pro- 

ceed by phases. 

b) Recommendations and specifications on process,   equip- 

ment,   layout,   etc.   for use by the Ministry of Mining 

and Industry in calling for tenders for construction of 

the plant,   should  this be decided. 

c) Analysis and recommendations  on the various  options 

available to Zambia for obtaining finance and know-how, 

from both domestic and international  sources. 

2.  Scope of work 

The following  studies will be carried out: 

a) Situation of the markect 

i)        The study will cover a detailed analysis of the do- 

mestic  market for  refractories,   focusing on the 

copper industry,   for the  selection of qualities and 

L. 
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dimensions to produce in the successive  stages 

of the plant,   giving priority to those  types  that 

are easier  to produce and which have greater 

importance because of their import volume. 

ii)       Possibilities  for export to  Zaire will be  studied. 

iii)     Present prices in the  internal market will  be 

compared with those  currently in effect in  the 

producing countries.   The  possible  savings  in 

foreign exchange in the  different stages  will  be 

evaluated. 

iv)      A plan for  substituting the importation of basic re- 

fractories will be proposed,   to be agreed upon by 

the Government of Zambia,   the manufacturing plant 

and the  local  consumers,   specifying a timetable, 

quantities,   incentives  and profits,   etc. 

hi Feasibility study 

Based on the conclusion obtained from the market 

study,   the  feasibility study will include: 

i)        Previous  decision 

Minimum capacity of the plant,   both from a tech- 

nical and economic  point of view. 

Appropriate  and alternative production processes. 

Location of the installation. 

Maximisation of the  parts  of the plant to be  built 

and assembled in  Zambia and the  contribution of 

local engineering firms. 
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ii) 

iiì) 

iv) 

v) 

vi) 

General plans of the plant with the approximate 

location of the machinery. 

Basic specifications  and list of equipment and 

spare parts for the   following sections: 

Warehouses for  raw  material. 

Grinding and screening. 

Dosif i cation. 

Mixing. 

Pressing. 

Tarring. 

Furnaces 

Laboratory and production control. 

Packing. 

Warehouse for finished products. 

Shipping. 

Die shop. 

Maintenance shop. 

Technical and general offices. 

General services. 

Basic specifications   for engineering services: 

Building. 

Electric power. 

Water. 

Fuels. 

Compressed air. 

Installation    planning. 

Management and personnel. 

Management needs,   with process and market 

experience. 
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Staff requirements. 

Technical personnel. 

Workmen. 

Training program    envisaged. 

vii)     Economic analysis. 

Investments. 

Capital and financing. 

Cost of manufacturing. 

Break Even Point. 

Investment Return. 

Cash-flow. 

viii)   Concept of the venture. 

Government's role in promoting the venture. 

Selection of partners for the joint venture. 

Equity participation. 

Selection of suitable partners for management 

and consulting contracts. 
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6-3' FOUNDRY AND MACHINE SHOPS 

A.     Background Information 

The   manufacturing  sector  has been one  of the  most 

dynamic   sectors of the economy of  Zambia ever   since   inde- 

pendence.   It merited  special  government attention in the  deve- 

lopment plans;   the Second National   Development  Plan  is  pre- 

sently in effect  (1972-76).   In  spite   of the preceding,   a   study 

carried out by  UNIDO with the agreement of the  Government 

of Zambia in   1975/76 detected the   existence of various   product 

lines that can  be manufactured in   the  country.  Nevertheless, 

they are  practically all imported. 

This  is the  general  rule   as  far as cast and  machined 

parts  (montly   spares) are concerned,   whose principal   consu- 

mers are  the   mining industries.   The  majority of these   parts 

will certainly have  to continue to  be  imported,   but Zambia is 

certainly  capable of undertaking successfully the  production of 

the rest. 

There are  two foundries   in  Zambia.  One  of  them, 

well equipped,    is working at full  capacity and covers  a   different 

field from the   one planned for the   plant that is presently under 

consideration. 

The   other  foundry lacks   good tooling and qualified 

personnel,   and has  very limited means for making the   variety 

and quality of  pieces  being considered. 

The   products to be  obtained in the planned foundry and 

machine   shops  will be mainly: 

gpare parts:  They are machined parts,   in general weighing up 

to  100 kg in plain,   high resistant,   and alloy cast iron,   ductile 
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S.S.2.4.4. Technics! Data 

Building: 3,000 m* 

Installed powtr: 450 KVA. 

55 2.5.   Gears Shop 

5.5.2.5.1.  Technical Specifications 

The purpose oí the gear  «hop is the mechan i tat loo 

and thermal treatment of spur gears,   helical gears,   conical 

gears and others. 

The largest module will be 12. 

55.2.5.2. Raw Mf,tor|ajf 

Qualities: 

- Carbon and alloy steels. 

- Cast steel   and perii tic cast iron and nodular cast iron. 

• Bronse. 

Forms : 

• Rolled steel ,   up to 200 mm ff. 

- Forged ban for diameters greater than 200 mm. 

55.2.5.3. Shoo Sections and List of Machinery 

The shop will have: 

- Materiali warehouse 

- Machine shop 

- Treatment shop 

- Checking and metrology 

- Auxiliary services 

- Technical and administrative office 

- General warehouse and shipping. 
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iron,   and carbon and alloy steel. 

Pumpe and valves:    Complete equipments and its parts,   par- 

ticularly impellers. 

Gears 

Dias and moulds:    For the  present plant and for the industry 

in  general. 

The plant will consists  of: 

- Technical Division 

- Iron  and Steel Jobbing Foundry 

- General Machine Shops 

- Gears Shop. 

The  copper  industry,   the basis  of the  country's 

economy is located in the  Copper belt Province and is  the prin- 

cipal  consumer of parts  such as  those  being considered.   The 

mining  companies import equipment,   spare parts,   consumer 

goods,   etc.,   annually for  an approximate  value of 50 million 

K  (about 80 million  US.   dollars at the  official rate  of exchan- 

ge)i   However,   the manufacturing  sector  in  general,   which has a 

certain  importance  in  Zambia  should not  be  forgotten. 

The  Copper be It Province  is  the  location planned for 

the  plant and in the  above  mentioned  study it was concluded that 

by   1980,   a annual invoicing of 5 million  K can be reached. 

For all the  foregoing reasons,   it has been decided  to 

conduct a feasibility  study for a foundry and machine  shop as 

detailed in the  following  sections. 

Finally,   before  conducting the   study under  considera- 

tion,   the Government and the mining companies will have drawn 
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up a preliminary list of possible manufactures,   since  the 

mining companies  use a total of more  than  350,000 different 

items annually,   a  part of which is  related to the plant being 

planned. 

B.     Objectives of the  Project 

1. Inmediate  Objectives 

To conduct a feasibility study of a foundry and ma- 

chine  shop,   for  spare  parts,   pumps,   valves,   impellers, 

gears and dies  and moulds. 

2. Long Range Objectives 

a) To substitute the import of machined parts, mostly spa- 

res, producing the maximum possible within the country 

according to a previously established plan, with its con- 

sequent effect on the  balance of payments. 

b) To attain increasing  self-sufficiency,   reducing dependen- 

ce on  foreign  sources as far as  essential spare  parts 

for their  principal industries are  concerned,   especially 

the  copper  industry. 

c) To promote  maximum utilization of local  resources,   es- 

pecially of the  available manpower,   contributing  to their 

professional  training.   In the present  case,   this  can be 

particularly important as  far as the  making of dies is 

concerned. 

d) To promote the development of local technology as well 

as of the local engineering firms. 
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•)   To promote and diversify exports,   reducing the prêtent 

dependence on a limited number or products. 

C   The Scope oí Contracting Services 

1. General Outline 

a) The   study will contain Data Analysis  of   spare parts, 

pumps,   valves,   impellers,   gears,   etc.,   to  be made and 

a programme for  their  incorporation into  succesive pro- 

duction. 

b) Recommendation of various firms with which agreements 

may be reached for  the  manufacture under  license of 

some  types  of pumps,   valves,   and impellers. 

c) Recommendations  and  specifications  concerning process, 

equipment,   layout,   etc.,   for the use  of  the  Ministry of 

Mines and Industry in  calling for tenders   for  construction 

of the  plant,   should this  be decided. 

d) Analysis and recommendations on the  various options 

available to Zambia  for  obtaining finance  and know-how 

from both domestic and international  sources. 

2. Scope of work 

The following  studies will be carried out: 

a) Situation of the market 

1)        A detailed analysis of the market  of  spare parts, 

pumps,   valves,   impellers,   gears,   etc.,   for the 

copper industry in order to select  those products 

to be made  in the   successive  stages  of the plant. 

The possibilities  of other consumer  industries,  will 

also be considered. 
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ii)       Establishment    oí a priority and determination 

of those products that it would be most advanta- 

geous  to  start making right away,   whether  becau- 

se  of their  ease of manufacture or their  greater 

importance  in import figures. 

iii)      Possibilities of export to neighbouring countries 

will  be   studied. 

iv) Present prices in the domestic market will be 

compared with those currently in effect in the 

producing  countries. 

v)       The possible savings in foreign exchange in the 

different  stages will be evaluated. 

vi)      A plan  for  substituting imports will be  proposed, 

to  be agreed upon by the Government of Zambia, 

the  manufacturing plant and the  local consumers, 

specifying a timetable,   quantities,   incentives  and 

profits,   etc. 

b) Feasibility study 

Based on  the  conclusion obtained from the market study, 

the feasibility study will include: 

i)        Previous  decisions. 

Minimum capacity of the  plant,   both from a tech- 

nical and economic point of view. 

Appropriate and alternative production processes. 

Location  of the installation. 

Maximization of the parts  of the plant to be  built 

and assembled in Zambia and the contribution of 

local engineering firms. 
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il)        General plana of the plant with the approximate 

location of the machinery. 

ili)      Basic  specifications and list of equipment and spare 

parts  for the following sections: 

- Technical Division 

Technical office 

Metrology department 

Laboratory (chemical,   spectrographs,   metalogra 

phic,   mechanical tests,   molding sands,   etc.) 

Control and checking. 

- Iron and Steel Jobbina  Foundry  (including dies 

and moulds for the industry in general) 

Scrap yard. 

Pattern and pattern plate  shop. 

Melting Department. 

Induction furnaces for iron and steel. 

Foundry sand installations,   for iron and steel. 

Core shop. 

Molding sections  for iron and steel. 

Cleaning shop. 

Heat treatment. 

Internal transport. 

Warehouses. 

- General Machine Shop and Gears Shop 

Materials warehouses. 

Shop for  large machinery. 

Engineering shop. 

Heat treatment  shop. 

Fitter's  shop. 

Tool preparation shop. 
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- Maintenance Department 

- General Services 

- General Off i ce B 

iv)      Basic  apecificationa for engineering services: 

Building. 

Electric power. 

Water. 

Fuels. 

Compressed air. 

v)       Installation planning. 

vi)      Management and personnel. 

Management needs,   with process and market expe- 

rience . 

Staff requirements. 

Technical personnel. 

Workmen. 

Training program envisaged. 

vii)     Economic analysis: 

Investments. 

Capital and financing. 

Production cost. 

Break Even Point. 

Investment return. 

Cash-flow. 

viii)    Concept of the venture: 

Government's  role in promoting the venture. 

Selection of partners for the joint venture. 

Equity participation. 

Selection of suitable partners for management 

and consulting  contracts. 
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*•*•        HAEP Tooths «-¿NT 

A. Background Information 

The  manufacturing  sector has  been one of the most 

dynamic  sectors of the  economy of Zambia ever   since  inde- 

pendence.   It merited special  government attention in the  deve- 

lopment plans;   the Second National  Development  Plan is  pre- 

sently in effect  (1972-76).   In  spite  of the  preceding,   a   study 

carried out by UNIDO with the agreement of the  Government 

of Zambia in   1975/76 detected the  existence of various  product 

lines that can be manufactured in  the  country.   Nevertheless, 

they are  practically all imported. 

One  of these  lines  consists  of hand tools  such as 

rakes,   shovels,   picks,   mattocks,   hoes,   axes,   scrapers,   ham- 

mers,   sledges,   pointers,   burins,   etc.   These  tools are  intended 

for agriculture,   construction,   industry in  general,   and domestic 

uses.   Considering present imports,   the  development of the  con- 

sumer  sectors  indicated,   and particularly the high priority which 

agriculture will be assigned  in the  next development plan,   it is 

estimated that by  1980  in Zambia,   hand tools  valued at 1.2 million 

K could be manufactured.   Future  expansion should be   planned. 

By target year   1985,   invoicing could exceed   50% of the a foremen 

tioned figure. 

As a  result of these  facts,   it was decided to  conduct 

a feasibility study of a plant dedicated to these products.   De- 

tails follow. 

B. Objectives of the project 

1.   Inmedite objectives 

To prepare a feasibility  study of a new plant for 

the manufacture of hand tools  in  Zambia. 
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2.   Lona range objetive• 

a) To substitute the importation of hand tools,   producing 

the maximum number possible within the country accord 

ding to a previously established plan. 

b) To use local  raw materials  to the maximum.   For  this 

reason,   until an iron and  steel  industry exists,   in the 

present case,   they will have  to  start with unfinished 

imported iron and steel products,   performing most 

finishing and transformation locally. 

c) To develop maximum utilization of the  remaining local 

resources and,   in particular,   to make use  of the labor 

force,   contributing to its training.   In the present case, 

this  can be  especially important in the fabrication of 

dies,   which will progressively be nationalized. 

d) To promote the development of local technology as well 

as of the  country's engineering  firms. 

•) To promote  Zambian exports,   both for the  limited size 

of the local market,   which in itself does not warrant 

the construction of large plants,   as well as  for the need 

to diversify the countrys  exports,   reducing  then  depen- 

dence on a   small number  of products. 

C.   The Scope of Contracting Services 

1.   General outline 

a) The  study will contain Data Analysis of the  tools  to 

be manufactured and a program for their incorpora- 

tion into successive production. 
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b) R« commendation* and ape cif i cations on proceas equip- 

ment, layout, etc., for use by the Ministry of Mining 

and Industry in calling for tenders for construction of 

the plant,   should this be decided. 

c) Analysis and recommendations on the  various   options 

available  to Zambia  for  obtaining finance and know- 

-how from both domestic and international sources. 

2.   Scope of work 

The  following  studies will be  carried out: 

a) Situation of the market 

i) The  study will  cover a detailed analysis  of the 

domestic market for  tools  in  order to  select 

the  products  to be manufactured in the   succes- 

sive  stages of the plant. 

ii)       Establish a  priority among these products  and se- 

lect an immediate production line for  those models 

easiest to manufacture and,   if possible,   of great- 

est importance  in the volume  of imports. 

iii)     Possibilities of export to neighboring countries 

will be  studied. 

iv)      Present prices  in the    internal  market will be 

compared with  those  currently in effect  in  the 

producing countries.   The possible  savings  in foreign 

exchange  in the  different stages will be   evaluated. 

b) Feasibility study 

Based on the  conclusion obtained from the  market 

study,   the feasibility study will include: 
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i)       Previous decision«. 

Minimum capacity of the plant,   both from a tech- 

nical and economic point of view. 

Appropriate and alternative production processes. 

Location of the   installation. 

Maximisation of the parts of the plant to be built 

and assembled in Zambia and the  contribution of 

local engineering firms. 

ii)      General plans of the plant with the approximate 

location of the  machinery. 

Hi)     Basic specifications and list of equipment and spare 

parts for the  following sections: 

Warehouses for  raw material. 

Drop forging lines. 

Finishing and heat treatment. 

Mechanisation. 

Carpentry. 

Painting and packing. 

Warehouses and shipping. 

Laboratory and production control. 

Die  shop. 

Maintenance  shop. 

Technical office. 

General office. 

General services. 

iv)      Basic specifications for engineering services: 

Building. 

Electric Power. 

Water. 

Fuel 

Compressed air. 
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Tli« most important machinery will bt: 

- Parallel lathes 

- Vertical Utli« 

- Saw 

- Post drill 

- Milling machinât 

- Vertical planar 

• Conical gear cutting machinât 

- Gaar cutting machines for up to modules 4,   T,   12. 

- Special gear cutting machine 

- Grinding machines 

• Internal and external grinding machinée 

• Miscellaneous ;   instruments,   hardness tester«,   comparatore,   etc. 
m 

5 S 2.5.4.   Tfçfcnlçat paja 

- Building:  1,200 m2 

• Electric power required: 100 KVA 

- Industrial water with de califl cation unit for coolant and hont 

treatments. 

s.5.2.4. wwrfc rwct 

The personnel is divided this way: 

Management and General Services: 20 

Technical Division: 20 

Foundry: 60 

Machine Shop: 1*0 

Gears Shop: 35 

Factory Services: 10 

2TS 
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v)       Installation planning. 

vi)      Management and personnel. 

Management needs,  with process and market 

•xperience. 

Staff requirements. 

Technical personnel. 

Workmen. 

Training program envisaged. 

vii)    Economic analysis. 

Investments. 

Capital and financing. 

Cost of manufacturing. 

Break Even Point. 

Investment return. 

Cash-flow. 

vili)   Concept of the venture. 

Government's role in promoting the venture. 

Selection of partners for the joint ventero. 

Equity participation. 

Selection of suitable partners for management 

and consulting contracts. 
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Th« präsent chapter is  conceived on two levels. 

The first level concerns the accomplishment of the projects 

proposed,   whether  for new plants or  the expansion of already 

existing ones.   The  second level refers to a broader  framework, 

which is the overall development strategy for manufacturing 

equipment and spare parts for the mining industry of the country. 

Naturally,   this  second level,  which is of a general nature,   affects 

the first level,   which is more specific. 

As  far as the proposed projects are  concerned, 

those actions relating to their  specific circumstances are easy 

to program.   This  does not mean that these projects are easy to 

accomplish.   The  steps are: conducting the corresponding feasibi- 

lity studies,   programing the training of the necessary manpower, 

agreement with the government concerning incentives,   encourage- 

ment,   and tariff protection,   search  for necessary financing,   etc. 

In addition to these  epecific actions,   the outlined 

projects will be  subject to an overall strategy which is going 

to be the focal point of this chapter in the part affecting them. 

A  commission formed by the Government and the 

mining companies already exists to  study the  substitution of im- 

ports of intermediate inputs.   This  commission is  at the senior 

executive level,   and this operating level should be respected. 

Nevertheless,   another parallel path  should also be  followed.   The 

mining companies utilise a total of  350,000 distinct items annual- 

ly.   Therefore,   it is deemed a matter of immedite necessity for 

a working committee to be formed to collaborate with the previous 

ly mentioned commission,  and to begin compiling a listing of the 

volume and value of these 350,000 items,   to examine them,  and 

to evaluate the  possibilities of making them in Zambia,   assigning 

priorities,   and drawing up a program of increasing nationalisation 
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oí these manufacture».   This is a Uak that can be  completed in 

th«  «pace oí two years.   This committee should include persons 

appointed by Government,  by the mining companies,   and by the 

manufacturing industry.   The works of this committee will be 

examined by the already existing commission and the Government 

will make the final decisions. 

It must be emphasised that all of the  items must 

bo examined,   not only those concerned in the present study.   For 

example,   the Tecniberia team has been able to ascertain that 

a large quantity of clothing,   shoes,   detonators,   chemical reagents, 

etc. are imported.   It is difficult to accept the  fact that their 

manufacture in Zambia has not been underUken. 

One of the essential tasks that should be underta- 

ken by the committe,   once the items have been listed by volume 

and value,   is to propose a program of standardisation of these 

items.   The multiplicity of types and subtypes of items that fulfill 

the  same function is  really out of all proportion and difficult to 

justify.  Any effort at simplification in this direction would have 

immediate effects both in rationalising purchases and in facilitaj 

ing the handling of data,  a task which,   at the present time,   is 

truly arduous. 

While this examination is taking place,   an incentive 

plan should be worked out which would affect both producers and 

consumers.   The  following could be among the tools  to be employed: 

1.     A plan for  replacing imports  in each specific  case,  with a 

mandatory,   gradual reduction of imports,   on a previously 

fixed schedule. 

This plan for  substituting imports  should include a commit- 

ment of the Government to assure that the  items manufactured 
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in  Zambia will be of competitive quality and price,   allowing 

for a  ay item of compensations  if such is not the  case. 

2. Aggressive utilization of the tariff system.   The tax collection 

goal should be   secondary and the  tariff should above all effec 

lively protect national industry.   Nevertheless,   at the  same 

time,   a program of progressive  reduction of the  import duties 

•et should be worked out,   so that  such protection would not 

serve to cover up future  lack of efficiency  in  the manufactures 

undertaken. 

3. Making more flexible the present system of the  repatriation of 

profits now in  force in  Zambia,   tying the possibilities for a 

greater repatriation of profits  to a  preliminary substitution of 

imports.   This   system will be established in a positive and de- 

termined manner,   for a  prolonged period of time.   The  system 

will affect both the  firms  that import the products  to be  re- 

placed as well as  the  firms  that manufacture  the alternative 

goods in Zambia. 

4. Aa  far as new enterprises or  the  expansion of already existing 

ones is  concerned,   a more  generous  fiscal policy than the 

present one  should be  followed.   The period of fiscal benefits 

granted by the  Government should be  extended to ten years 

and a new instrument  should be  introduced: a  tax remission 

on investments.   This  tax relief would be established on a one 

time basis as  a percentage of the  investment and its amount 

would be deductible  from the  income  tax on  companies       begin 

ning in the fiscal year  in which the new investment would begin 

functioning. 

An equally generous tax relief should also be  granted on exports 
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5.     Modification« in the  «y«tem« oí financing in two channel«: 

subsidy and credit. 

Thoee project« deemed of high priority «hould benefit from 

direct government «ub«idies whether or not the Government 

haa any direct  share in the capital of the enterprise. 

This  subsidy "a  fond«  perdu" would  reach different propor- 

tion« with respect to the total investment.   The  condition« un- 

der which a  «ub«idy would be  granted would be  clearly esta- 

blished beforehand. 

It would be desirable to create an industrial credit institu- 

tion which would make  funds  available to new  projects at a 

advantageous discount interest rate and with ample time for 

debt redemption.   Diverse levels of credit would be establish 

•d under  similar  conditions to those  for  subsidies. 

Lacking this institution,   those  institutions already operating 

in the  country will be  assigned obligatory investment coeffi- 

cients for this  type of project or,   at least,   these  projects 

will be declared priority projects  for the purpose of obtain 

ing credit. 

Priority line« of credit for export« will likewise  be e«Ubli«hed. 

A «yatem of insurance to cover export ri«k« for  industrial pro- 

ducts, especially non-payment,   is  also desirable. 

6.     The Government will provide  the  infrastructure,   collective 

equipment and,   in general all the  public utility capital needed 

for accomplishing the  projects. 

The programmes of professional and technical training are 

especially important.   The«e programme« will be  carried out 

in collaboration with the producing enterprise«. 
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7. The creation of an entity to manage industrial projects might 

prove worthwhile.   There  is  no question  of competing with 

already existing planning organs,   nor with  corporations   such 

as  ZIMCO,   INDECO,   etc.,   but rather of an entity that would 

offer management assistance to those enterprises  that already 

•xist or are  to be  constituted.   Such assistance would be  both 

in the  formulation of the projects as well as  negotiations  at 

all  stages,   administrative  approval, obtaining of financing,   le- 

gal  consultation,   etc. 

8. Zambia should also plan to  create a two purpose consulting and 

engineering  institute.   On the  one hand,   it  should be a  center 

lor documentation and information of a  technical and economic 

nature.   On the other,   it  should perform economic-financial 

analyses,   feasibility  studies,   the drawing up of projects,   etc. 

Starting with  relatively  simple tasks,   matters  of increasing 

difficulty should be  included. 

In the initial  stages and for a certain period of time,   they 

will have to rely on outside help. 

This  institution should be  essentially a practical one,   avoiding 

academic complications.   This  should be  borne  in mind both at 

the time it becomes necessary to decide what  government enti- 

ty it will be  assigned to,   as well as when it comes to apply 

for the technical assistance  previously mentioned.   Continuous 

and direct collaboration with industry is essential. 

9-      The drawing up of an investment code is necessary.   In this 

code,   made  as clear as  possible,   everyting will  be included 

that fundamentally can affect investments: legislation,   incen- 

tives,   financing,   government agreements,   negotiations,   etc. 
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94. 1 

Machin» Shop: 

QfifI «IOTI 

5. 5. 2. 5.   Know-How 

1  Technical Director 

1 Office Head of the Mechanisation Studiei 

2 Assistants Mechanization Studies 

2 Lathe Masters 

2 Milling and Grinding Machines Masters 

2 Tool Masters 

2 Fitter Masters 

10 Machinist I 

30 Machinist II 

30 Machinist HI 

3 Maintenance Men 

45 Workers and Others. 

1 Technical Director 

2 Master 

5 Machinist I 

8 Machinist II 

12 Machinist III 

1 Maintenance Man 

6 Workers and Others. 

Know-how should be provided by a well-known 

foreign manufacturer.   It would also be desirable for this manu- 

facturer to be a partner of the proposed shop,   taking part in its 

installation,   start up,   and later operation. 

For the   fabrication of pumps and valves, licenses 

should be obtained from a firm which compromises to give all asistan 

ce necessary for      its fabrication in Zambia. 



1 
TABLE 3.6 

LABOUR  EXCHANGE  STATISTICS 

Persons  seeking  employment Vacancies 

New 
registration 

Registered as  (1) 
unemployed 

Notified during 
the  period 

Filled during 
the  period 

1964 52,142 11, 120 16,340 12,199 
1965 82,107 17,560 26,418 19,290 
1966 64, 967 16,405 33,630 26,003 
1967 54,718 12,254 32,989 24, 346 
1968 55,786 12,909 27,482 22,262 
1969 52,259 15,308 26,050 19,855 
1970 56,108 10,250 24,591 17,418 
1971 53,821 10,248 30, 173 22,549 
1972 51,749 12,615 40,190 24,490 
1973 45,271 9,285 26, 947 21,800 
1974 42,237 n. ». 36,465 26,852 
1975 (January. 
-July) 31,837 12,369 23,454 17,411 

{1)  Yearly figures ars averages of monthly data 

Source: Central Statistical Office,   Lusaka 



8 1 
TABLE  3.7 

AVERAGE ANNUAL EARNINGS OF EMPLOYES.   1.972 

(Kwacha) 

African i Employees 
Public Private Total 
sector sector 

1.   Agriculture,   forestry and fiaheriee 585 277 376 
2.   Mining and quarrying - 1.491 1.491 
3.   Manufacturing 1,115 848 853 
4.   Electricity and water 737 1,250 769 
5.   Construction and allied  repairs 493 760 674 
6.   Commerce,   restaurants and hotels 691 827 864 
7.   Transport and communications 1,441 1.053 1,311 
8.   Finance,   insurance,   real estate and 

business services 1,615 1,010 1,031 
9.   Social and personal  services (1) 

TOTAL 

859 699 831 

868 1,004 960 
  

Non-African Employees 
Public Private Total 
sector sector 

1.   Agriculture,   forestry and fisheries 5.788 3,955 4,515 
2.   Mining and quarrying - 6.971 6.971 
3.   Manufacturing 4,340 6.256 6.128 
4.   Electricity and water 5,286 8,854 6.346 
5.   Construction and allied   repairs 3,595 6,424 6,479 
6.   Commerce,   restaurants and hotels 4,218 4.942 5.140 
7.   Transport and communications 5.569 5.432 5,553 
8.   Finance,   insurance,   real estate and 

business  services 5.594 6,310 5,327 
9-   Social and personal  services (1) 

TOTAL 
••• 

2.877 3,243 2.968 

3,777 5.853 5,500 

(1)    Excluiding domestic  services 
Source: Central Statistical Office,   Lusaka 
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1 

TABLE 39 

CONSUMER PRICES 

HIGHER AND LOWER INCOMES,   JANUARY,   1962 = 100 

 ' 

Year 
Combined 
 1 

index Higher incomes  index Lower  incomes  index 

All items Food All  items Food All items Food 

1963 101.8 100.2 102.1 99 9 101. 3 100.6 

1964 105.7 103. 1 106 2 102.2 104. 5 103.7 

1965 111.9 109.9 110.7 106.5 113.0 113.2 

1966 120  7 120. 5 116.3 112.9 124   5 127   8 

1967 126.9 126 9 122.2 118.2 130.7 134 4 

1968 139-5 138.9 132.7 130.5 144  9 145.7 

1969 144 8 142. 5 138. 5 132.8 148  4 148 0 

LOW  INCOME GROUP.   1969=100 

 1 

All items 
Food , 

beverages 
and tobacco 

Clothing, 
footwear 
and acces- 
sories 

Rent  and 
rates,   fuel 
and  lighting 

  
Furnishings 
and  furniture, 
household  equig 
ment and  ope- 
rations 

AU  other 
goods  and 
services 

Weight 1,000 647 136 111 65 41 

1970 
1971 
1972 
1973 
1974 
197 5 June 

102.6 
108.8 
114.6 
121.9 
132.1 
144.9 

102   1 
108.8 
113  9 
121. 5 
132.6 
147.1 

102. 1 
108.7 
117.6 
126.2 
13 7.1 
147.2 

102.7 
105.9 
108.8 
113.0 
117. 3 
123. 3 

106.7 
114.2 
123  3 
132 4 
140.9 
150.6 

104.8 
Uli 
117.1 
122. 6 
134.0 
150.8 

HIQH INCOME  GROUP.   1969 = 100 

1 —————' 
Food, 

i 

Clothing, 

, 1 

Gross  rent, Furniture, Medical Transport Recreation, Other 

All beverages footwear fuel and furnishings care and and com- entertainment goods and 

items and  to- 
bacco 

and acces- 
sories 

light and  hou- 
sehold 

health 
services 

munications and  education services 

Weight 1,000 309 79 194 130 13 158 79 38 

1970 105.0 103.0 103  5 111.8 104.7 100. 1 101. 8 103.8 102.2 

1971 110.9 109.7 109.4 119.7 109  1 102.0 107. 3 110.3 104.2 

1972 118.7 119.9 120.0 121.5 118. 5 108.4 118 4 113.6 107.7 

1973 126  4 128 8 131.9 125.6 128.6 113.2 127.1 119. 1 111.4 

1974 138  1 144.3 146.1 1293 139.7 118.7 142. 5 129.4 115  7 

1975 June 149.7 159 7 158 0 135. 5 148.2 125.5 160.9 134.8 121. 3 

Source: Central Statistical Office,   Lusaka. 
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9§. 

•MMM 

S. S. 1.4.   Economic Data 

Invoicing will attain approximately 5,000,000 K 

Coat prie« distribution it approximately as follow«: 

Material 23% 

Labor 33% 

Otter Diract Cost       24% 

Gonaral Expensas 

and Management •% 

Depreciation 12% 

100% 

Recommended groes annual psofit would be 20% of 

sales. 

Investment; 4, 000, 000 K. 
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21 1 

|N J FISCAL  YEAR 1974/75 (t) 

Open pit Underground Total 

NÇÇM 
Rokana 29,130 90, 820 119,950 

Chingóla 199,110 145,580 344,890 

Konkola - 52, 480 52,480 

Bwuna Makubwa 30,110 - 30, 110 

Total 258,550 288, 880 547,430 

47% 53% 100% 

ftÇM 
Mufulira 131,530 131,530 

Luanshya 80,290 80,290 

Chambithi 27,100 12,300 39,400 

Chibuluma 18,580 18,580 

Kalengwa 7,300 7, 300 

Total 34,400 242, 700 277,100 

12% 88% 100% 
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96. 1 

5.5.3.       Han<3 T90teFl»nt 

5.5.3.1. Introduction 

The needs of hand tools are not excessively great 

in  Zambia,   but considering the  relative  simplicity of their manu- 

facture,   it is  possible to make in  Zambia a  large  part of the 

hand tools that are  imported at the  present time.   Moreover,   it 

must be remembered that high priority will be accorded agricul- 

ture  in  the next development plan.   For this  reason,   together with 

the  remaining uses to which these tools will be assigned  (cons- 

truction,   general industry,   and domestic uses),   it is  possible to 

reach an initial invoicing oí 1.2 million K by  1980.   This   could be 

increased by a least 50% in about  1985.   Hence,   future expansion 

of the plant herein proposed should be considered. 

5.5.3.2. Technical Specifications 

The purpose of the plant is to produce hand tools 

destined for industry,   agriculture,   miscellaneous uses.   Examples 

of the products to be made are: rakes,   shovels,   picks,   mattocks, 

hoes,   axes,   scrapers,   hammers,   sledges,   pointers,   burins, 

screwdrivers,   spanners,   wrenchers,   etc. 

The plant will have three drop forging lines capable 

of expansion if the future market and diversification of products 

warrant it. 

5.5.3.3. Raw Materials 

The raw material is carbon or alloy steel in the 

form of billets,   flats,   or plates. 

This raw material will have to be imported. 
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97. 

S. 5.3.4.   Description of the Process and List of the Principal Installations 

The plant will consist of the following shops: 

- Drop forge shop for the following operations: 

Cutting the raw material 

Heating it in fueloil furnaces to  1,0009 C 

Drop forging in various phases. 

Punching,   trimming,   calibrating,   straightening. 

- Finishing shop and heat treatment for the following operations: 

Grinding 

Drilling 

Straightening 

Shotblasting 

Heat treatments 

- Machine shop 

- Carpentry shop 

- Assembly shop with facilities fer: 

Painting 

Attaching handler 

- Control department 

- Warehouses and shipping 

- Die shop 

- General services 

Compressed air 

Water 

Electricity 

Fuels 

- Technical office and general offices. 
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39. 

TABU; 4. 37 

RATES OF  CUSTOMS DUTY AND SUR-TAX  ON 

GOODS INDICATED IN  TABLES 4.4 TO 4. 36. 

AS PERCENTAGE OF  THE  F. 0. B. VALUE 

S.I.T.C. 
Cod« 

1. -Rate of 2. -Rate of 3. -     Total 
Customs 
Duty 

Sur-Tax (1   •   2) 

57.112 Free Free Free 
57.113 Free Free Free 
57.114 Free Free Free 
57.119 Free Free Free 
57. 121 Free Free Free 
57. 122 Free Free Free 
57. 124 Free Free Free 
62. 105 Free Free Free 
62. 109 Free Free Free 
62. 912 20% 17. 50% 37. 50% 
62.915 20* 17. 50% 37. 50% 
62. 949 Free Free Free 
62. 984 Free Free Free 
66. 231 Free Free Free 
66. 232 10% 16. 25% 26. 25% 
66.311 Free Free Free 
67. 120 Free Free Free 
67. 131 Free Free Free 
67. 140 Free Free Free 
67.151 Free Free Free 
67. 152 Free Free Free 
67. 159 Free Free Free 
67.254 Free Free Free 
67.271 Free Free Free 
67.311 Free Free Free 
67. 321 Free Free Free 
67. 324 Free Free Free 
67. 341 Free Free Free 
67.411 Free Free Free 
67.414 Free Free Free 
67. 421 Free Free Free 
67. 429 Free Free Free 

-  -      . 
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TABLE 4.37   (Continued) 

S.I. T.C. 1. Rate of 2. Rate  of 3.   Total 
Code Customa 

Duty 
Sur-Tax (1 * 2) 

67.470 Free Free Free 
67. 485 30% 18.75% 48. 75% 
67. 486 30% 18.75% 48. 75% 
67. 488 30% 18.75% 48. 75% 
67. 489 Free Free Free 
67. §01 Free Freo Free 
67.611 Free Free Free 
67.612 Free Free Free 
67.621 Free Free Free 
67. 629 Free Fro« Free 
67. 701 Free Fr«« Free 
67 709 Free Free Free 
67.811 ? ? ? 
67.819 10% 16.25% 26.25% 
67.839 10% 16.25% 26.25% 
67.851 25% 18. 125% 43. 125% 
67.859 25% 18. 125% 43. 125% 
68.221 Free Free Free 
68. 222 Free Free Free 
68.225 Free Fro« Free 
68.226 Free Fro« Free 

68.229 Free Fr«e Fr«« 
68.235 Free Free Fr«« 
69. 113 Various Varioui Various 
69. 119 25% 18. 125% 43. 125% 
69. 142 Free Fr«e Free 
69. 144 Free Free Free 
69.214 ? ? ? 
69.219 5% 15.625% 20. 625% 
69223 Free Fr«e Free 
69.225 Free Fr«« Free 

69-231 Free Fr«« Free 
69.311 Free Fr«« Fr«« 
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8.1. T.C. 1. Rate of 2. Rate of 3.   Total 
Code Customs 

Duty 
Sur Tax (1   •  2) 

69.312 Free Free Free 
69.314 Free Free Free 
69.320 20% 17.50% 37. 50% 
69.331 10% 16.25% 26.25% 
69.339 20% 17.50% 37. 50% 
69.352 10% 16.25% 26.25% 
69.411 Free Free Free 
69.416 15% 16.875% 31.875% 
69.421 Free Free Free 
69.511 Free Free Free 
69.512 Free Free Free 
69.513 Free Free Free 
69514 Free Free Free 
69.515 Free Free Free 
69.516 Free Free Free 
69.519 Free Free Free 
69.521 Free Free Free 
69.522 Free Free Free 
69.523 Free Free Free 
69. 524 Free Free Free 
69.527 Free Free Free 
69.528 Free Free Free 
69. 534 5% 15.6125% 20.625% 
69.836 Free Free Free 
71.159 10% 16.25% 26.25% 
71.188 5% 15.625% 20. 625% 
71.215 Free Free Free 
71.216 Free Free Free 
71.242 Free Free Free 
71.243 Free Free Free 
71.244 Free Free Free 
71.245 Free Free Free 



42. 1 
TABLE 4,37     (Continued) 

S.I. T.C. 1.   Rat« of .2.   Rate of 3.   ToUl 
Code Customs 

Duty 
Sur-Tax (1* 2> 

71.246 Free Free Free 
71.510 5% 15.625% 20. 625% 
71.841 5% 15.625% 20. 625% 
71.642 5% 15.625% 20. 625% 
71.843 5% 15.625% 20. 625% 
71.844 5% 15.625% 20. 625% 
71.846 5% 15.625% 20. 625% 
71.848 5% 15. 625% 20. 625% 
71.849 5% 15.625% 20.625% 
71.851 10% 16. 25% 26.25% 
71.859 ? ? ? 
71.871 ? ? ? 
71.921 Free Free Free 
71.922 5% 15.625% 20.625% 
71.934 15% 16.875% 31.875% 
71.953 5% 15.625% 20. 625% 
71.971 Free Free Free 
71.981 10% 16.25% 2625% 
71.984 5% 15.625% 20. 625% 
71.991 5% 15.625% 20. 625% 
71.992 Free Free Free 
71.993 10% 16.25% 26.25% 
71.995 Free Free Free 
71.999 Free Free Free 
72.211 5% 15.625% 20. 625% 
72.212 5% 15.625% 20.625% 
72.213 5% 15.625% 20. 625% 
72.214 5% 15.625% 20. 625% 
72.215 5% 15.625% 20.625% 
72.216 3% 15.625% 20.625% 
72.219 5% 15.625% 20. 625% 
72.221 5% 15.625% 20. 625% 
72.229 5% 15. 625% 20.625% 
72.310 Free Free Free 
72.911 Free Free Free 
73. 162 Free Free Free 



TABUE N« 4 ?» 

ANNUAL PURCHASING FIGURES FOR NCCM 

Own 
Code Manufacture Annual Value 

K 

31 Piping Hose 598, 000 
33 Belting Rubber M9, 337 
33 Tranemiiiion Belts 114,000 
41 Piping Steel 411,000 
64 Bolte 196,000 
67 Hand Toole 229, 000 
69 Rollere 244, 000 
73 Crown Diamonds 941, 000 
80 Val ve e 453,000 
• 1 Impellere 457,000 
91 Chromium Magnesite Refractoriei 2,221,000 

43. 1 
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TABLE 4.3» 

ANlNUALJMfPBlJiygSTITUTION  FIGURES FOR RCM 

Own 
Cod« 

13 
23 
24 

29 
34 
36 
41 

42 

64 
69 
66 

70 
71 
72 
86 
96 

Manufacture Annual Valut 
K 

Wir« Bar Corei 
Junction Boxee 
Brake Shoe»-Loco/Roiling 
Stock 
Hollow Screw Clampe 
Pumpe ComponenU-Rubber 
Underground Support Ineulatore 
Pipe* (Other Type) Lancing 
Pipes 
Atveniou»  Pipes 
Electric Light Bulbe 
Nut« and Bolt« 
Nut-Hex Standard (Large) 
Roof Boltt-Expanilon 
Shell »/Stud* 
Belt Faetenere 
Air Cylinder! 
Rock Drill Sparet 
Component« Gyratory Hrueher 
Exploilve Acceioriea 

70, 000 
60,000 

30,000 
60,000 
SO, 000 
37,100 

120,000 
490, 000 
•5, 000 
170,000 
14,000 

150,000 
90, 000 

200,000 
1,300,000 

190,000 
900, 000 

i, . 
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TAB^B 4, 40 

CONSUMPTION IN THE CEMENT INDUSTRY 

Own 
Code 

Manufacture 
Annual 

Conaumption 

26 

27 

28 

11 

Balla 

itinera 

Cyiptba Carbon Steal 

"       High Chroma Steal 

»00 t 

360 t 

360 t 

36» t 
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98- 1 
The number of work lines depends on the program 

chosen.   Each lino takos in the fabrication of similar pieces requir- 

ing a similar number of operations.   In principle,   three stamping 

lines are proposed. 

Thé machinery in each shop would consist of: 

- Drop forge shop: 

Cutting saws 

Fueloil heating furnaces 

Stamping presses from 500 to  1,000 t 

Punch presses from 90 to 160 t 

Stripping presses from 90 to  150 t 

Friction presses for quoining 

- Finishing shop: 

Grinders 

Drills 

Trommel shot blasting 

Straightening press 

Polishers 

- Machine  shop: 

Machines,   special tools for tooling up for mass production 

Turret lathes 

Milling machinée. 

- Die  shop: 

Milling machinée 

Copying millers 

Lathe 

Shaping machine 

Refacer s 

Drill 

Saw 

Sharpener 

Spark erosion machine. 

U. 
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ANNEX _•_ ¿ 

PAT A ON   THE_ WORKSHOPS „ANDJ^AREHQUSES 

Oh    THE  MINFS AND CEMENT   INDUSTRIES 

VISITED  IN ZAMBIA 
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64 

] . 

I. 

2. I 

¿  L. 

2.4 

S 

S   1 

î   L 

i. i 

OEN ER A L_DA TA. 

Name   <_>f   the   Company •    Roa ri   Consolidated  Mines   Limited 

i .IH a tion       Ndo'a 

SHQPS 

Numi'  ,ind   position  of  the  persone   interviewed     Mr      A     MiC'i'ui 

Installatu)n_s_aad   machinery 

Electrical   maintenance   shop 

M'-c hanu.il  maintenance  shop    lathe,   drill,   electric  and  autogenous 

we I ding. 

Technical   office 

Critwi!    UiMijimjit     They  are   very small   shops  with   little   machi 

nery   that   can   on, y  make or   repair   «mall   pieces 

The   technical   office   is   very   limited 

WAREHOUSES 

Nanif_and   position   of   the   persons   interviewed   Mr     A     McC'i'   ci< 

Materia'-;   ,iiid   oi ijjin     Materials   destined  to   the   tank   house   mst.i 

llation     Limited   number of items   made in  Zambia,   such as   cast 

pieces   or   acid   resistant  material,    etc     The   rest   is  imported 

Critical hidpment A warehouse of little importance, compi- r < d 

with those in other mining divisions, since it is limited to parts 

tor   the   tank   house 
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65. 

~\ 

1. 

1.1. 

1.2. 

2. 

2.1. 

2.2. 

2.3. 

2.4. 

GENERAL DATA 

Name of the  Company:   Roan Consolidated Mines Ltd. 

Location: Mufulira 

SHOPS 

Name and position of the persons interviewed:   Mr.  Swain,   Di- 

visional Engineer. 

Installations and machinery:   Shovel maintenance  shop in the mine 

(underground). 

Machine  shop: lathes,   drills, 

Boiler  shop 

Forge  shop 

Foundry 

Electric  shop. 

Personnel:  Only one  shift works 

Machine  shop,   some  30 workers 

Boiler  shop,   some 40 workers 

Forge  shop,   some  25 workers 

Foundry,   some  three workers. 

Critical Judgment:    The machine  shops and boiler  shops are well 

equipped. 

The forge  shop does not handle  technical  treatments. 

The foundry is   small. 

They are  generally well equipped and work in maintenance, 

except in emergency cases when they cannot obtain the   spare part 

or have it made in local shops. 

They are working below capacity,   for  they only have    personnel 

for one  shift. 



r 66. ~l 
3. WAREHOUSES 

3.1.      Nam« and position oí the ptriwii interviewed;   Mr.   G. B.   Goffe y, 

Stores Administrator. 

The value of the materials in the warehouse is of some  18 mi- 

llion K,   distributed as follows: 

Mining material 3.5 

Electrical power and workshop engineer      2 

Concentrator 1.4 

Smelting 3.6 (of these,   2 in 
chromium-magne site 
refractories) 

Refinery 1 • 5 

General Stocks 6 

18.0 M K 

They have sufficient stock for  seven months use.   They have re- 

pair difficulties because of supply delays  caused by transport 

from the ports to Zambia. 

The total number of items in the warehouses of the Mufulira 

Division is 42,000 and of all of RCM  some  200,000.   Stock 

control,   high and low,   is handled by computers.   They import  5 

to 6 million K from Europe,    1.5 to 2 MK from R.S.A.   There 

is a tendency to reduce purchases from this  latter country.  As 

for the U.S.A.,   it is very difficult to buy there. 

Zambia provides a  value of 4  MK without including fuel oil and 

other liquid fuels. 

3.3.      Critical Judfment:   Very important warehouses with a  good 

control office and adequate personnel.   Neverheless,   it does 

not seem as  if they have done  much to investigate and try 

out the  substitution of imported spare parts with spares made 

in Zambia. 



67. 

1. GENERAL DATA 

1.1. Nam« of the Company:  Roan Consolidated Minai,   Ltd. 

1.2. Location : Luanshya. 

2. SHOES 

2.1. Name and position of tha parsone interviewed:   Mr.   Mckie,   Work 

Shop Engineer. 

2.2. Installation! and machinery: 

Shop for repairing shovels and mining machinery.   Forge  shop, 

for small pieces.   They also have heat treatment. 

Construction shop: 

Boiler  shop: benders,   shears,   welding,   continuous,   etc. 

Machine  shop: millers,   lathes,   boring machines,   etc. 

Locomotive repair shop: 

Electric shop: 

Foundry: Electric furnace,   2. 5 t.   Crucible molding furnace. 

2.3.      Personnel 

Carpenter shop 

Construction shop 

Boiler  shop 

Machine shop 

Foundry 

Total 

30 

30 

52 

37 

165 

2.4.      Critical Judgment:   Very well equipped machine and boiler shops 

with large machines but very low utilisation due to lack of per- 

sonnel. 

The shovel maintenance shop is excellent.   The shops normally 

only handle maintenance work. 



r 6« 

9. fA^HPySEP 

J. 1.      Name and position of tao persons interviewa: Mr.   R.   Caliti« 

Stores Administrator. 

3.2.      Materials and origin:   The value of the products in the warehou- 

se is 21  MK.  The number of items in the warehouse is 42,000. 

They have begun to investigate and try to substitute imported spare 

ptrts with spares manufactured in  Zambia.  In numerous cases 

the prices of the pieces manufactured in Zambia are lower than 

the imported ones. 

They estimate that 60% of the spare parts for mining machinery 

could be constructed in  Zambia.   The difficulties that exist are 

caused by the fact that the shops in  Zambia do not have adequate 

technical operators or metallurgical quality control,   heat treat- 

ment,   etc. 

3. 3.      Critical Judgment: Very important warehouses with a good con- 

trol office and qualified personnel.   They are doing good work 

to find out the possibilities of substituting imports. 



r 69. 

1. GENERAL DATA 

1.1. Name of the Company.   Nachanga  Consolidated Copper Minea 

Ltd. 

1.2. Location : Rokana 

2. SHOES 

2.1. Name and DO lit ion of the persona interviewed:   Mr.  G.P.   Park, 

Sectional Eng.   Workshop!. 

2.2. Installation« and machinery: Machine Shop: lathes,  drills,   etc. 

Boiler Shop. 

Forge Shop. 

Foundry: Two  1   1/2 t smelting furnaces.   One  crucible furnace. 

2.3. Personnel:  Total of  169 in the shops. 

2.4. Critical Judgment:   Well equipped shops but with few fersonnel. 

For this reason the machines have very low utilisation. 

3. WAREHOUSES 

3.1. Name and position of the person« interviewed: Mr.  Jillings, 

Engineering Superintendent. 

3.2. Materials and origin:   Very varied material since the Rokana 

division has concentrator mines,     leaching,   smelting,   and refi- 

nery. 

3.3. Critical Judgment:A very important warehouse with a large 

number of import items. 



r 70. 

Í. GENERAL DATA 

1.1. Name of the Company: N a changa Consolidated Copper Mines Ltd. 

1.2. Location: Chingóla. 

2.       SISES. 

2.1. Name and position of the persons interviewed: Mr.   R.  Burns, 

Div.   Eng.   Services. 

2.2. Installations and machinery: Boiler shop.   Machine shop. 

2.3. Personnel: Total 100. 

2. 4.      Critical Judgment: Shops with low utilisation. 

3. WAREHOUSES 

3.1. Name and position of the persons interviewed: Mr.   R.  Burns, 

Div.   Eng.   Services. 

3.2. Materials and origin: Diverse materials since this division has 

concentrator mine and leaching plant. 



r 71. 

1. QENEHAL DATA 

i. 1.      Nam« of the Company: Chilanga Cement Ltd. 

1.2.      Division: Chilanga. 

2. «WOPS 

2.1.      Warn« and position oi por ioni Inf rviewod: Mr.   O. D. Z.   Chaina, 

Gonoral Manager.   Mr.   G.   Sie vent,   Works Manager. 

2. 2.      In »talla ti one and machinery: Machine «hop: lathe«,   drill,  planer, 

Boiler shop: shears,   banding machine. 

2. 4.      Critical Judgment: A very small shop,  with little and old machi- 

nery. 

3. WAREHOUSES 

3. 1.     Name and position of persons interviewed: Same as the ones in 

the shops. 

3. 3.      Critical Judgment: Small sise warehouse compared to the onci 

in the mines and with a much lower number of items. 
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ESTIMATED   Oli I PI ' I    i ) 1     IM.. \ I !  K ; N C    I I ( ; i i N [ (. I AN S 

AND    I Y i  MM. >i.O< ,1.. I S 

Programme 

Industrial   Science   Terhninins 
Fle.i tnmu s   Te ( hn ician P 

Te lee om m uni cation Te ernie wns 
Eli rtru.t!    I"et hmc'.ins 
Mf rhdnual   Technician« 
Automotive   Tt'< hni ciana 
Strut tur.il/ Fab. Techniciinfi 
Prone, ss Instrument Technicians 
Su r vo ^   T< i (HI : I    i n •> 
Art hite e ture, 'Building T< »bnunns 
Consti uc 11 : > ri   T> ilnu'j m.-, 
Mining   l'echnictans 

I   Mining Metallurgy   1 echnn ia tis 

I   Mining  Survey   Technicians 
I   Mining Ventilation  Technicians 

Compute i   Pi ogr.» mining hiltiuk-u- 

Sub   Í on I 

Mee ha ni cd I   Technologists 
Industrial Science Technologists 
Electronics   Technologists 
Telecommunications Teitrniogisrs 
Electrical   Technologists 
Process Instrument Technolog -t5 
Civil   Technologists 
Survey   Technologists 

Arc lutei tur»-    I"c ( imoiog ist s 
Building   Technologists» 
Architec ture/Building Tei+nologisirs 
Construction   Technologists 

Sub-Total 

Grand-Total 

<» , => 

11 

1 1 

")(•   '. 

Vi     ' 

¿•i 

Sourc i., 
Development and  Planning  Section, 
Training. 

s i 

*ri 

\s. 

!. »M 
1 
! 
i 

r- 
9H0  Tot il 

. ' 0 ¿'t 111 

. 1 i ¿1 112 
.) ¿ ^ 7 5 

.05 ; 10 5 484 
H\ì 1 80 378 

'.       "'' ' ' ri) 180 
..'. "> i 25 127 
.' 1 

1 
2 1 118 

28 
- 9 

z r-. MO 
e') ili 

i * ¡ u' e 1 10 

..'1 .M 10,. 
. '1 14 !   73 

.. 1) ¿5 \    ; ) i 

108 

X 2,2/5 

11 i   " 
; 5 !   62 
2 0 1   92 | o 1   19 

:    9 
.. !    10 

¡    7 
- !   10 
20 ì 50 
118 505 

>  14 ! 2/80 

Department   of   l'> •->.'     :» i   I* duration and  Vocation. 
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ANNEX - 3 

BATA ON THE MANUFACTURING 

UTABLISHliENTS VI1ITED IN 

ZAMBIA 
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•maaaa 

SUMMARY OF MANUFACTURING ESTABLISHMENTS  VISITED 

Name of Company Principal activity 
Type of products  per  Tecni- 
beria classification 

Zamefa 

S caw 

Vulcan 

Foundry Engineering 

De mar 

Tesolin Darioli Engine«. 

Hume 

Zambia Steel 

Piggot Ma skew 

Pr odor ite 

South Wales 

Cutler Hammer Igranic 

Diacarb 

Atlas Copeo 

SKF 

CP Engineering 

Congar 

Roan (Leco) 

Copperbelt Steel 

Refrigeration fabricators 

Lenco 

B M S 

African Wire Ropes 

A W  Construction 

Cullinan 

Non ferrous metal extrusion 

Iron castings 

•i it 

Non ferrous castings 

Forging 

Metallic piping 

Metallic and concrete piping 

Metallic and PVC piping 

Rubber products 

Fiberglass and acid resis- 
tant products 

Transformers 

Electric panels 

Large scale machining and 
drilling spares 

Mining equipment spares 

Medium scale machining 

Machining of misc.   parts 

ti H n 

Machining of misc.   parts 
and heavy boiler  steel 

Heavy    boiler  steel 

Light boiler steel 

Mechanical cables 

Chains 

Cement refractories 

1. Metallic  products 

2. Casting and forging pro. 

3.   Piping and fitting 

4.   Rubber,   synthetic products 

5.   Electric  components 

6.7.8.  Assembled products 

9.   Others 
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1. GENERAL DATA 

11.     Name of ths Company: Zambia 

1.2. Location : Luanahya 

1.3. Nam» and position oí the persona interviewed:   Mr.  D.E.   Harvey, 

General Manager.   Mr.  Sankara Raman,   Technical Manager. 

1.4. Other data: This company is  51% owned by Indeco and the  reat 

by Philips Dodge  Corporation  (U.S.A.) and others. 

2. ACTIVITIES.   PRODUCTS AND PRODUCTION 

2.1. Activities:  Manufacture of electric cable.  Non ferrous metal 

extrusion. 

2.2. Ranfe of production:  Unarmoured PVC cables.   Armoured PVC 

cables.   Cablea  (up to 3 KV and  185 ag.  mm).   Telephone cables. 

Copper: strips,   section wire. 

Aluminium lections. 

2.4.     Utilisation of capacity: They are operating at 50% of capacity 

in some sections. 

3. RESOURCES 

3.1.     Installation! and machinery: They have the following facilities: 

Extrusion. 

Wire drawing 

Conductor stranding 

Insulating 

Laying up 

Armouring 

Final Sheathing 

Testing 



r -1 
3.2. PtMOMWl:  356 

3.3. Technology:  Philips Dodge (U.S.A.) GRANGES-ESSEM (Sweden). 

3.4. Raw Materials:   Copper wir« bara,   aluminium,   components for 

making PVA. 

4. IMPORTS 

4.1. Item«:  Aluminium,   componente for making PV.C. 

5. INVOICING 

11,689,000 in 1974. 

*•       PRESENT PRQpt^Mff ANp rVIVRE PI^ANS 

6 1-     Problem»: 

let)    High coit of rail and ship transport *nd handling,  making 

it imponible  for them to compete in exports,   except for 

supplying bordering countries. 

2nd) A limited domestic market, making certain improvements 

in processes unprofitable (such as continuous casting) and 

other kinds of products. 

6.2. Plans: They have the following programmed: 

1st)    Manufacturing vulcanised cables with PVC insulation for 

above 3.3 KV,   substituting for paper insulated cable which 

is imported.   To make this   substitution it is necessary to 

modify the electrical standards presently in effect in Zam- 

bia which limit the use of PVC to 3.3 KV.   This increase 

in production would require an investment of 500, 000 to 

650. 000 K. 



mmmmtm 

76 

«•••• 

T. 

lui) Istarafsctarfag of uayulcanisod c*«i«s inauUt«d with Polyethy- 

len« et «thylen« propyl«».   Tki« d«ciaion depends on the re- 

sults of th« development stadi«« being conducted by s consul- 

ting firm.  Planned investment i«  1.2 to  1.4 MK. 

CRITICAL JUDGMENT 

This is « w«U equipped factory with adequate technology. 

•4 

J 
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1. GENERAL DATA 

1.1. Nam« of the Company:    Scaw Limited. 

1.2. Location: Kitwe. 

1.3. Name and position of the persons interviewee: Mr.   G.W.   Jnckson. 

General Manager Director. 

1.4. Other data: Owner ship of this company is at follows: 

51% to Anglo American 

21% to Contractor Holding Zambia 

21% to Zambia Anglo-American 

7% to others. 

2. ACTIVITIES.   PRODUCTS AND PRODUCTION 

2. 1.      Activities:  Steel and copper foundry 

2.2.      Range of production: Steel parts,   steel balls,   manganese steel 

parts,   copper molds. 

2. 3.      Capacity. Balls,   3,000 t/month.   Manganese steel,   400 t/month. 

Normal steel,600 t/month. 

2.4.      Utilisation of capacity:   Manganese steel 60%.   Normal steel  25% 

3. RESOURCES 

3. 1.      Installations and machinery: Steel and copper foundry,  five  fur- 

naces distributed as follows: 

ÇiptçtorA 
4 

3 

4 

• 

KVA 

l.t 

1.2 

1.7 

3 

3 
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•MMBHHMa 

Cast iron foundry,   two induction furnace»,   3. 5 t,   50 cycles, 

with an electric installation of  1   MVA. 

S. 2. Personnel:   Total 803,   of which 50 are expatriates. 

3.4. Raw Materials:  Scrap,   sand,   bentonite. 

4. IMPORTS 

4. 1. Items:   Scrap and pig iron. 

4.2. Source:   South Africa,   Brasil,   Zaire. 

4. 3.      Value:   Before the restriction on imports,   2. 5 million K/year 

At the present time 79,000 to  140,000 K every 4 months. 

5. INVOICING 

Before the present crisis,   it was 6. 2 million K/year. 

». PRESENT PROBLEMS AND FUTURE PLANS 

ft. 1.      Problems:   Difficulty in importing sc^sp.   Lack of management. 

Decrease in demand. 

6.2.      Plans:   They have planned and investment of 900,000 K for expan- 

ding and improving the installations when the economic  situation 

of the country changes. 

7. CRITICAL JUDGMENT 

An important industry because of its production,   having a high 

degree of technology for present manufactures.   95% of its output 

is mass produced items.   Its principal clients are NCCM and 

RCM.   The cast iron facility works well below its capacity. 



r «~i 
i.        QIBNiiRAti OATA 

1.1. Name of the Company: Vulcan Foundry 

1.2. Location:    Lusaka 

1. 3.      Name and portion of the per «ont  interviewed:    Mr.   C. E.   Bran- 

ford,   Foundry Manager. 

2. ACTIVITIES.   PRODUCTS AND PRODUCTION 

2. 1.       Activities: Smelting of iron and aluminium 

2. 2.       Range of production:   Cast iron,   pieces wighing up to  180 kg. 

They make  small repetitive piece«   specially,   such as  access 

hole or port  covers,   manhole covers,   sump covers,   etc. 

2.3. Capacity:    112 t/production month 

2.4. Utilisation of capacity: Below theoretical value 

3. RESOURCES 

3. 1.      Installation« and machinery: Preparation of sands,   machining, 

they produce  15 t/h.   Mechanised molding shop,   with  10 machi- 

nes.   Iron «melting,   two «melting pots of 1 and 2 t/hour. 

Installation for molding and smelting aluminium pieces in a cruci- 

ble furnace. 

3.2.       Personnel:   Total  103,   of whom one expatriate. 

3. 3.       Technology:   Their own. 

3.4.      Raw Materials: Iron scrap,   aluminium,   coke,   bentonite,   molding 

sands. 

*• IMPORTS 

4. 1.      Item«:   Aluminium,   coke,   bentonite. 
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*.        FftfiflfiNT PRQPMSMff AND FVTfflS PLANg 

6. 1.      Problemi:   Scarcity and high cost of raw materials.   Lack of 

specialized personnel. 

6.2.      Plans:  Under Zambia's present economic conditions,   enlarging 

or imporving the facilities ia out of the question. 

7-        CRITICAL jyfECMSWT 

Although it has  some mechanised installations, 

this foundry cannot solve the problems of the mining industries 

lor the following reasons: 

Doficient smelting facilities 

It has no chemical laboratory 

It lacks specialised personnel 

It lacks pattern moulders. 

Nevertheless,   if it solved these problems,   it could 

become an auxiliary to the mining industry. 
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1. GENERAL DATA 

11 Him« of th« Company   Foundry Engineering Co.   Ltd. 

1.2. Location:    Luanshya 

13 Ntmf and Position of th« wnoni int«rvi«ur«d:   Mr.   C. H.   Kaunda 

2 ACTIVITIES.  PRODUCTS AND PRODUCTION 

2. 1. Activities    Catting of brons«,   brats,   and aluminium. 

2 2*      *AM« of production: Sand catting,  cat« catting,  and coatricaet of 

different claatet of pieces  (valves,   etc ). 

In centrifuging they mak« bushings from  50 mm to 300 mm 0 

and 900 mm long. 

2 3        ÇfurtfY: Brons« • t/month.   Aluminium 4 to S t/month 

3. RESOURCE« 

3 l-      'r^Hssittni »•* BBnehloairr  2 crucial«:   150 and 300 kf. 

1 «Uctric induction furane« 

1 csntrifuging machin« 

1 sand minar 

3 2        Ptrtonn«!:   Total 22. 

3 3.       TttSsltlffT-   Tkoar own 

3 4.      Uli Hilfrti>f: Connor and nine,  lsad. aluminium, and tin 

4. IMPORTS 

4. 1.      Unni.   Tin and aluminium: Bra«« molda. 

5 WVOICINC 

146.000 K/yoar (in 1971) 
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6. PRIMAT PROBLEMS AW FVTVRff PLAM 

6.1.      Problems :   Present problems: Hlfh cost of raw materials.   Lack 

of coordination with tha pur chasing services of ths mining com- 

paniss. 

7. CRITICAL 1VPQM1KT 

It is a poorly equipped foundry,   making simple pis ce s of bronse 

and aluminium,  although it has a trashing csntrifuging machine. 

Noverthslsss,  one must bear in mind that it is the only bronse 

foundry in Zambia and could be the basis of future development. 



r ., ~i 
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1. 

11       Ñama of tho Company: DtMAB 

1.2.      Location: Kitwa 

ACTIVITIES.   PRODUCTS AMD PRODUCTION 

* *       Actlvitiat: Forga chop. 

2 2      Raaa of production: Bart,  chitóla,   «te. 

3. R«QVftÇEl 

31       IftiUlUüona and madrina*»; l Drop hammar 

? CRITICAL  JUDGMENT 

A vary amall,  old installation of titilo intara it. 
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1 GENERAL DATA 

11        Nam« of the Company :  Tesolin and Dar ioli Engineering Ltd. 

1.2.       Location; Kitwe 

l,J-      Nam« and poiition of the «rioni interviewed:  Mr.  Enrico 

Storti. 

* ACTIVITIES.   PRODUCTS AND PRODUCTION 

21        Activities:  General Staal Fabricatora,   ataal pipes,   grating. 

Sal«   of valves. 

2 2.      Rana« of production:   Low preseure pipas   from 8" to 24". 

23        Capacity:   Pipe making  capacity -  10,000 tons/year. 

2 4        Utilisation of capacity:   At the present time,   they arc producing 

6,000 tons /year which represents 60% of maximum capacity. 

3. RESOURCES 

31        Inetallations and machinery: Newly installed shop with bending 

machinée for up to 10 mm thickness,   2,500 mm length,   and 

405 mm p.   Cutter for   sections up to  13 mm,   punching machina, 

radial drill,   circular  aaw.   Traveling cranes for 15,18,  and 20 

t,   assemblici. 

3-3.       Technology:  Their own. 

3 4        Raw  Materials: Steal plata. 

4. IMPORTS 

41        Itama:   Plate,  valves 

» INVOICING 

Da air able figure from 250,000 to 300,000 K/year. 
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6. PRESENT PROBLEMS AND FUTURE PLANS 

6.1. Problems:   Réduction in demand caused by the situation in 

copper mining. 

6.2. Plan«:   They have just finished building a new ahoi».    In their 

opinion,   their isn't a large enough market to warrant setting up 

a plant for continuous pipe welding. 

7. CRITICAL JVPQMENT 

It i a a completely new facility with very ample shops and ade- 

quate machinery. 
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I. QffWffRAli PATA 

II. Name of fro Company:   Hume 

1.2. Location: Luanehya 

1.3. Nam« and portion of tht prion« interviewed:   Mr.   V.J.  Evan« 

2 ACTIVITIES,  PRQPVÇTg Ayp PRPPVÇTtW 

2.1. Activities:  Manufacture of «t««l and concreta pipe. 

2.2. Range of production: Steal pip« 200 to  1,200 mm f\ 

2.3. Capacity;   700 t/month of «teel pipe. 

3.       MCffQVRÇEg 

3.1. InittUMiyn« ftnd, ma, cheery;   Steel pip« section: 

Roll for machines 

Seam welder« 

Guillotines 

Pipe treatment 

Submerged arc welding «et«. 

Test rige 

Shot bla it machine 

Seam form machines 

Concrete products  eection: 

Concrete minor 

Vihy vibrator 

Pipe «pinning benches. 

3.2. Personnel:   Total  369,  50% in each of the two sectione. 

3.3. Technology:   Their own. 
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3 4.      Raw Malarial«:  Staal stela,  flan gat, alactrodaa,  catturata,  ate. 

S. IN VOI CI NC 

4,7S MK/yaar. 

a PftWNT PROBLEM» AHP FUTURE PLANS 

a.l.      Problama:   Technically,   thay ara capabla of axporting,  but can- 

not  compota with tha R.S.A.   bacatiaa of tha davaluation of tha 

rand. 

4.2.      Plana:  To maka pulla y s for coavayori. 

7. CRITICAL JVPQMIWT 

A wall aquippad shop capabla of graatar production than at 

praaant. 
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1. GENERAL DATA 

1.1. Name of the  Company: Zambia Steel and Galco Division. 

1.2. Location :   Lusaka. 

1.3. Name and position of the persons  interviewed:   Mr.   A.A.   Patel, 

Manager.   Mr.   SN.   Chatter jee,   Divisional Manager,   and Mr. 

S.N.  Divwala,   Plant Engineer. 

1.4. Others:   This   Company belongs  to   Chandarias,   and  Indian Company. 

2. ACTIVITIES  PRODUCTS AND PRODUCTION 

2.1. Activities:   PVC pipe.   Black and  galvanized steel  pipe.   Corru- 

gated sheet,    galvanized.  Window   sections. 

2.2. Range of production:   PVC pipe.   8"  to  16" 0.   Steel pipe,   1/2" 

to 3" ?. 

2.3. Capacity:    PVC pipe,   100 t/month.   Steel pipe,    15,000 to  18,000 

t/year in three  shifts.  Corrugated  sheet: 16,000 t/year. 

2.4. Utilization of  capacity:   They are  working below maximum capacity. 

3. RESOURCES 

3.1. Installations  and machinery 

PVC pipe:  Extrusion presses 

Steel pipe:  Facilities for bending  and welding,   galvanising. 

Galvanising:  Sheet cutting,   pickling,   galvanizing,   and  shaping. 

3.2. Personnel: 

PVC pipe:   32 

Steel pipe:   50 

Galco Division:  100 
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33. Technology: Chanda ria s  (India) 

3.4. Raw materials: Strip steel,   sockatt and fitting»,   sheet,   PVC 

components 

4. iMPQRTg 

4.1. lUmi: Basically,   steel strip,   sheet,  and PVC components. 

6 PRESENT PROBLEMA AMD FUTURE PLANS 

••1- Problems:   Decrease in demand.  Increase in cost of raw mate- 

rials.  Difficulty in exporting. 

7 CRITICAL JUDGMENT 

Adequate facilities with good technology.   They were 

being underutilised because of the lack of a market. 

Nevertheless they are limited to the manufacture 

of thin low pressure pipe. 

At any rate,   fittings are imported. 

They have a good basis for expansion to other 

manufactures. 
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1. GENERAL DATA 

11        Name of the Company; Piggot Ma skew. 

1.2.       Location:  Kitwe 

1-3.      Nam« and position of the wrtoni interviewed:   Mr.   Monty 

Erakine,  Managing Director. 

2- ACTIVITIES.   PRODUCTS AND PRODUCTION 

2.1. Activities:  Rubber Product!. 

2-2.       Rann; of production:   Rubber linings,   seals,   couplings,   hose, 

sheeting,   anticorrosive   coating*,   tire recapping. 

24.       Utiliaation of capacity:   Normal. 

3- RESOURCES 

3.2. Personnel:  Total 300; expatriâtes 20. 

3.3. Technology:  General (U.S.A.). 

3 4. Raw Materials :  Rubber,   neoprene,  etc. 

«• IMPORTS 

4.1. Items:  Rubber,  neoprene,   etc. 

4.3. Value :   836, 000 K  year . 

*• fflVQICIWg 

3 MK/year. 

6. PRESENT PROBLEMS AND FUTURE PLANS 

°1-       Problems :   Import difficulties due to delays  cauaed by transpor- 

tation problems.   These delays of materials waiting in Dar el 

Salaam result in high charges. 
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4.2       Plans:   They are planning to increase fee staff to 350 man. 

They ara interested in incraaaing the numbar of recapped whaeli 

especially for larga mina vahiclas. Thay do not consider it pro- 

fi tabla,   bacauaa of tha low consumption and variety oí sises, 

to install a production Una of V belts or conveyor baits. 

7. CRITICAL JUDGMENT 

It has adequate installations for the type of products made.   It 

would seam interesting to promote tire repair eapecially for 

larga mining machines,   since this would längsten their life and 

aava foreign exchange 
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1. GENERAL DATA 

il.      Name of the Company; PRODORITE 

1.2.       Location : Kitwe 

13.      Nam« and position of the Mnoni interviewed: Mr.   J.   K   Shaw. 

Managing Director. 

* ACTIVITIES 

2.1. Activities:   Plastica,   bricking,   anticorrosive    producta,   adhesiva 

cements. 

2.2. Range of production:   Plastics: PVC and Glas«   fiber,   reinforced. 

Plastics  (G.R.P.) piping,   fittings,   tanks,   electrical  conduit, 

roof    sheets. 

Bricking: Acid,   refractoring,   water   proo'in-. 

Anticorrosives: G-R-P-,   electrolitir  relis,   launders,   tanks. 

Adhesive  cements :ep«>:;y, vinyl,   etc. 

2.3. Capacity:    80% goes to the copper industry and the rest to the 

construction industry. 

3 RESOURCES 

3.1.       Installations and machinery: Bricking facilities,   G.R.P..  PVC 

adhesive cements. 

4. IMPORTS 

4.1.      Items : All raw materials. 

4-2.      Source:  Japan,   France,   etc. 

5- INVOICING 

15 MK in  1974. 
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•••••••M 

• PRCMCWT PROBLEMI AND FUTURE PLAN« 

61       Problems:   Restriction and d«Uy   in receiving importad raw 

material •. 

6.2.      Plana:   They are planning to double plant sine,  bat the economic 

condition of the country i e not favorable for taie expansion. 

7. CRITICAL JUDGMENT 

Average industry suitable for the products it makes. 



r 94. ~l 
1. ÇENERAL DATA 

1.1. Name of the  Company: South Wale«. 

1.2. Location : Kitwe 

1.3. Name and position of the persona  interviewed: 

Mr.   Craven,   Work» Manager. 

2. ACTIVITIES.   PRODUCTS AND  PRODUCTION 

2.1. Activities:  Construction and  repair  of electric  transformers. 

2.2. frange of production:    Transformers  from  100 to  500 KVA with 

voltage up to   11  KV. 

2.3. Capacity:    Construction,    130  transformers  of different types 

every four   months     Repair,    two  per week. 

2.4. Utilization of capacity:   They work  only one   shift daily,   five 

days  per week.   At the  present time,   part of the  production is 

stored. 

3. RESOURCES 

3.1. Installations and machinery:     Magnetic plate  preparation  shop. 

Assembly  shop,   repair   shop,   testing shop. 

3.2. personnel:   Total 47;  of these,   live in management;  three expa- 

triates. 

3.3. Technology:   Brush   Transformer   LTD  (UK) 

3.4. Raw Materials: Paper  insulated copper wire,   magnetic  plate and 

tank these  latter are  manufactured by Copperbelt Steel. 
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4. 

4.1. 

4.3. 

5. 

6. 

6.1. 

6.2. 

7. 

IMES&IS 

ÜÜSÄL B..i«*lly magnetic plat« and p*p.r in.m.ted copp#r wir, 

VUSÎL 570, 000 K/year 

WVOtCTNq 

The de.irabl. invoicing fig«,. 0v.rall for cmtrn£ 

tion and repair u 120(000 K/month. 31% of thi. .um r.pre.ent.' 

th. valu« of imports.   Add.d valu« ii 50%. 

PRESEN^ PROBLEMS AND  PITTURE PLANS 

g,r0bUm'L R-duC-d d•nd — »o »h. .ituation in copper minin,. 

Difficulty in tran.portin, imported material. b.c.«.. of the  ciò. 

•i»g of th. port oí Lobito.   Incr....d co.t of imported material.. 

BSE.:  Th. po..ibility of incr...in, th. rang, of production above 

500 KVA i. limlt.d by th. .conomic poicy of the  Company,   .in« 

it i. pr...ntly cheaper to import th... tran.former. from South 

Africa rather than con.truct them in Zambia.   Technically,   it . 

would be po.ibl. to build tran.form.r. up to 2, 000 KVA. 

CRITICAL JUDGMENT 

A mod... indu.try which up to now ha. only produced tran.former. 

». to 500 KVA    Mo.t of them are not de.tin.d to th. mining indu. 

It ir   an underutilised work ba.e. 
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At it «a industry capable of expansion,   tine« only on« shift 

work«. 

Thoy can alto go at high at 1.000 KVA,  thut increasing thsir 

supplier to industry. 

Problems art caitttd by raw materials which depend completely 

on importa. 

Production por man it 11 420 K/ysar,   a low figuro conaidoring 

tho high coot of raw mataríais. 

This moans that tao manpower coat la low. 
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«MH^BM 

1.       QENERAi PMA 

11-     N»mt of Ih« Company : Cutler Hammer Igranic Ltd. 

1.2.      Location: Kitwe 

13.     Nam« and position of the persona inter vi «wed: Mr.   O.E. Cola, 

Ganaral Manager. 

2 ACTIVITIES.   PRODUCTS AND PRODUCTION 

2.1.      Activitiaa: Assembly of electrical panale.   Aeaembly of electric 

installations. 

3. RESOURCES 

3.1. Installations and machinery: Assembly shop with small machines. 

3.2. Personnel:  Total 58.   Expatriates 7. 

3.4.      Raw Materials:    Panels built by Refrigerator,   cables supplied by 

Zamefa,   switches,   small transformers,   electric accessories in 

general. 

4. 1ME2&XS. 

4.1.      Itema:   Small transformers,   switches,   general accessories,   copper 

strips with drills. 

4.3. Vifaf:   600.000 K/year 

5 WVOIÇ1NQ 

1 KM /year 

6. PRESENT PROBLEMS AND FUTURE PLANS 

6.1.      Problema :   Difficulties caused by import restrictions. 
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7.        CRITICAL JVPQMirfT 

A tiMll «bop witti Util« machinery. 
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1. GENERAL DATA 

1.1. Name of the  Company:  Diacarb 

1.2. Location:  Ndola 

1.3. Nam« and poaition of the pcriooi interviewed:   Mr.   I.L.   Barton. 

Chief Store a   Controller. 

1.4. Other data:    Society of the Anglo-American group. 

2. ACTIVITIES.   PRODUCTS AND  PRODUCTION 

2.1.      Activities:   Manufacture of sounding drill».   Diamond fitting. 

Manufacture  of drilling roda.   Bar coupling,   extension rod. 

Repair of drilling machinery. 

2.4.       Utilisation of capacity: They work two out of three possible  shifts. 

3. RESOURCES 

3.1.      Installations and machinery:   Diamond fitting  shop.   Forge shop. 

Machine shop.   Heat treatments.   Production control. 

3.3. Technology :   Long y ear 

3.4. Raw Materiale:   Steel,   diamonds,   etc. 

4. IMPORTS 

4  1        perns :  Steel products,   diamonda,   etc. 

4.3.      Value :   1. 4 to 1.5MK/year. 

*• INVOICING 

e to 7 MK/year. 

6. PRESENT  PROBLEMS AND FUTURE PLANS 

6.1.      problems :   Restriction of imports and decrease in demand because 

of the economic  situation in the copper mining industry. 
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6.2.      PUBI;  They plan to inervas« production  whan Ih« economic 

situation of the mining companies improves. 

?.        CRITICAR JVPQMPNT 

A vary wall equipped shop with a high degree of technology, 

prepared to mass produce pieces.   It has an excellent heat 

treatment facility.   It could also produce other manufactures, 

always in large quantities; having previously obtained the licen- 

ces from the mine equipment construction companies. 
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1. GENERAL DATA 

1.1. Name oí the  Company; Atlas  Copeo 

1.2. Location : Ndola 

1.3. Name and position of the per »on i interviewed: Mr.  Hayan» 

Managing Director. 

2. ACTIVITIES.   PRODUCTS AND PRODUCTION 

2.1.      Activities:   Their principal activity is the  sale of Atlas  Copeo 

machinery.   They do repair and maintenance work. 

3. RESOVftCES 

3.1. Installations and machinery: Small maintenance  shop. 

3.2. Personnel :   20 in Lusaka.   15 in Ndola,   including sales personnel. 

4. IMPORTS 

4.1. Items :   They import practically all their equipment. 

4.2. Source:   Sweden,  U.K.,   U.S.A. 

7. CRITICAR JVGPMENT 

They are only sales agents and have no interest in manufac- 

turing in Zambia. 
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1 GENERAL DATA 

II.      Warn« of the  Company : SKF 

1.2.      Location: Kitwe 

1 • *•      Name and position of the prion» inter vie wd: 

Mr.   S.T.   Chireshe.   Finance Manager. 

2 ACTIVITIES.   PRODUCTS AND PRODUCTION 

2  1        Activitiei:  Distribution and  »ale  of SKF bearings.   Construction 

of agricultural machinery.   Construction of idlers for conveyor 

belts.   Machining and repair of wheel assemblies. 

2 2        Range of production:   Idlers from  18" to 48".   Agricultural ma- 

chinery: trailers and plows. 

23        Capacity:   Manufacture of idlers:  7,000 units/month. 

Machining of wheel assemblies: SO units per month. 

2*        Utilisation of capacity: They work only one shift.   They have a 

good work load. 

3 RESOURCES 

31       Installations and machinery:  Machine shop.   Fitting and assembly 

•hop.   Boiler  shop. 

3.2.      Personnel:   Total  101,  of whom  52 are in the  shops. 

3 4.      Raw Materials:  Rollers,  pipes,   and accessories for idlers.   Cast 

wheels.   Wheels for trailers. 

4- IMPORTS 

4.1.      Item»; Bearings,   steel pipe,   idler accessories. 
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4.2. Swire«:  Sw«d«n,   iUly,   U.K.,   U.S.A.,   Germany,   South Africa. 

4.3. Valu«: At th« present time,   120,000 K/year; three month ago, 

450,000 to 600,000 K/Year. 

5-        ¡EVOKING 

900,000 K/year.   Of  thie amount,   30-40% is for imported producta. 

O. PRESENT PROBLEMS AND FUTURE PLANS 

• •>•      Probleme :   Limitation of import«. 

e.2.       Plan« :  They plan to invest 50,000 K in machinery in  19?6 to 

increase production and the range of idlers. 

7. CRITICAL JUDGMENT 

A medium sised factory with diversified and interesting produc- 

tion of mining equipment.   It could be improved.   The invoicing 

figure of 9,000 K/year/person is low. 

At the present time,   they have begun to manufacture idler roller«. 

Given the demand of the mining industry,   they should manufacture 

a targe «har« of th« conveyor• together with other firm« that -- 

m«>k« a«««mbl«d «t«el. 
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1 GENERAL DATA 

1-1-      Name of the  Company: C.   P.   Engineering Company Ltd. 

1.2.       Location :  Kitwe. 

1-3,      Name and position of the periom interviewed:  Mr.  Angelo Perucci, 

one of the Directors. 

* ACTIVITIES.   PRODUCTS AND PRODUCTION 

2 *•      A eli vi tie •:   Construction of machined parte for the mining industry. 

2-2.      Rana» of production: All types of machined pieces within the 

limits of their machine tools. 

* RESOURCES 

3 1        Installation» and machinery:  They have  seven lathes,   one turret 

lathe, two milling machines,   drill,  planer,   sharpening machine. 

6     PRESENT PROBLEMS AND FUTURE PLANS 

6.1.      Problems :   Difficulty in finding specialised personnel. 

T- CRITICAL JUDGMENT 

A medium sise machine shop that produces pieces of average 

precision.   However,   since  they have no furnaces they are inca- 

pable  of the necessary heat treatments.   They have neither a 

technical office nor a laboratory.   It would not appear  to have 

possibilities for important expansion. 
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1. GENERAL DATA 

1.1. Name of the  Company:   Congar 

1.2. Location:   Kitwe. 

1.3. Name and position  of the persons interviewed:   Mr.   Robert 

Campbell,   Shop Manager. 

2. ACTIVITIES.   PRODUCTS AND  PRODUCTION 

2.1. Activities: Construction of machined parts  for the mining, 

cement,   sugar  and textile industries. 

2.2. Capacity:   All kinds of machined parts,   within the limits  of 

their machine  tools.   They adjust motors.   They make  screws 

and bolts. 

3. RESOURCES 

3.1. Installations and machinery:   Machine  shop.   12 lathes,   4 mi- 

llers,   planer,   boring machine,   miscellaneous machinery. 

3.2. Personnel:   50  Zambians,   4  expatriates. 

4       m PORTS 

4.1.      Items:  Steel of different grades. 

4.3. Value :   300,000 K/year. 

5- INVOICING 

600,000 K/year. 

6. PRESENT PROBLEMS AND  FUTURE PLAWS 

6.1.       problems:   Import difficulties which  could be largely solved 

by an adequate  programming of parts orders from the depart- 

ment s  of the  mining companies. 
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• • 2.      Pipai:   They have a boiler »hop planned. 

7.        CRITICAL JVPGMfNT 

A medium type shop,   producing pieces of average precision. 

They have no technical office and therefore need the plane 

of the pieces.   They have a heat treatment furnace.   They have 

no laboratory. 
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1 GENERAL DATA 

1.1. Name of the Company: Roan Engineering.   Leco Limited 

1.2. Location :    Luanshya. 

1.3       Name and poiition of the persons interviewed:    Mr.   Amin, 

Chairman of Roan.   Mr.   B.   Liebenbery,   Leco Limited. 

2. ACTIVITIES.   PRODUCTS AND PRODUCTION 

Metallic  structures.   Maintenance of compressed air machinery. 

Fiberglass. 

2.2.      Range  of production: 

Construction: Hydraulic and pneumatic actuating cylinders,   pressure 

valves.   Boilerware  in general. 

Repairs:  Compressed air  motors. 

Fiberglass: Industrial and recreational construction. 

2-3-      Capacity:    They are operating below their theoretical capacity. 

3. RESOURCES 

3.1. Installation» and machinery: Machine  shop.   Boiler shop.   Main- 

tenance   shop.   Fiberglass  facility. 

3.2. Personnel:   420 Zambians and 32  expatriates. 

3.3. Technology:   Their own. 

3.4. Raw Materials: Iron and steel products,   components for making 

fiberglass. 

4. IMPORTS 

4.1.      Items :   Iron and steel products.   Tools for the machines. 

4.3.      Value:   2.25 MK/year. 
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s. lHY9iÇ|Nff 

4. 5 MK/yoar. 

•• PRESENT PROBLEMS AND FUTURE PLANS 

t*1* Problems: Difficulty of importation.   High coat of raw mtttriili. 

Difficulty in obtaining cast pieces in smalt runs Lack of coor- 

dination with the purchasing departments of the mines. 

••*• PUmii   They are enlarging the boiler shop. 

CRITICAL JUDGMENT 

This industry is made up of a group of three,   consisting of - 

452 people,   forming a good basis for becoming in the future an 

important auxiliary to the mining industry. 

At the present time, it has adequate machinery for the work it 

does and, with an improvement in machinery, an ample market 

could be opened to it. 
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I GENERAL DATA 

II NIIM of the Company:   Copperbelt Steel Manufacturing Co.   Ltd. 

1-2.      Location : Kitwe 

1-3.      Nam« and position of the per »on» interviewed: Mr.  O.   Schenelker, 

Technical Manager. 

2. ACTIVITIES.   PRODUCTS AND PRODUCTION 

2.1        Activities : Construction of yielding arches,   medium and heavy 

boiler works,   floor  gratings,   wire fences.   Electric assemblies. 

22.      Range of production:  Different manufactured products,   within the 

activities mentioned above. 

23        Capacity:   Medium and heavy  boiler works,   300 t/month.   Yielding 

arches,   500-600 t/mont.  Wire fence  150 t/month. 

2.4.      Utilisation of capacity:  Satisfactory at present. 

3. RESOURCES, 

3.1. In sulla tions and machinery:   Boiler shop with doublers and curvers 

for plate up to 11  mm,   thick and 3 m wide. 

Machine shop with   lathes,    planers,   saw,   and drill. 

Shop for making yielding arches with special machinery. 

Machinery for making wire  goods. 

3.2. Personnel:   Total 225,   of which 25 are expatriates.   In the boiler 

shop,   128. 

3.4.      Raw Materials:   Iron and steel products.   Wire. 

4. IMPORTS 

4.1.      Items :  Beams of a special shape. 
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4.2.      Source:   The special beam« from Germany.   Iron and Steel pro- 

ducts from various countries. 

5.        g*V91çtNq 

2,4 million K/year. 

•• PRESENT PROBLEMS AND FUTURE PLANS 

6.1.       Problems :   Difficulty in importing and high cost of iron  and  steel 

products. 

*•2-       Plans:   They are  going to expand the plant and warehouse  for 

electrical assemblies. 

7- CRITICAL JUDGMENT 

A       medium   plant that could increase its production to include 

other  more  complex types of  construction for  the  mining  industry. 

They have demoustrated a capacity far development when they in tro 

duced into the market the manufacture of yielding archea for the - 

mining industry. 

Together with SKF they can manufacture pullsys and frames for - 

conveyors. It is a company capable of developing its manufactures 

through new investments. 
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1 GENERAL DATA 

1.2. Name of the Company:  Refrigeration Fabricator!. 

1.3. Name and position of the per «one  interviewed: Kitwe. 

2. ACTIVITIES.   PRODUCTS AND PRODUCTION 

2.1- Activities:   Presi  shaping of fine   plate. 

2.2. Range of production:  Electric panels,   tubing for electric trans- 

formers.   Electric conduits and  shields,   metal  cabinets,   steelworks. 

2.4. Utilisation of capacity: High,   since they have an important contract. 

3. RESOURCES 

3.1.      Installation! and machinery:   Shapers,   cutting machines,   punching 

machines,   welding machines.   Paint shop. 

3-2.      Personnel:   Total 70. 

3.3. Technology:   Their own,  for normal production. 

3.4. Raw Materials:   Fine plate. 

4. IMPPftTS 

4.1.      Items:  Steel plate.  Dies and cutting tools. 

6. PRESENT PROBLEMS AND  FUTURE PLANS 

6.1.      Problems :   High price of plate,   twice what it costs in South 

Africa. 

6 2- Plan«: At the present time, they have an important contract 

lor making doors and shutters for buildings. Because of this 

they are going to expand their  staff to 15 persons. 

L 
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7 CMIT1CAL JUDOMEtiT 

It it a shop with modern machinery.  Howtvar,   generally 

epaaking,  except for electrical panela and transformar tank*, 

it ii of Uta« u«a in the mining industry. 
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2 

I GENERAL DATA 

II NtiM of the Comoanv: Lenco. 

1.2.      Location :   Lusaka. 

13 Name and position of tho WTIOBI infrview.d:   Mr.   U|«umb«, 

Marketing Manager.   Mr.   Casina,  Manufacturing Manager 

14 Q^htr data:   The company belong! 60%  to Indeco; the remainder 

li owned by two  Italian  companies. 

ACTIVITIES.   PRODUCTS AND PRODUCTION 

21       A£U2ÜLS£:  Sheetmetal work,   ite el work,   office furniture,   nails, 

safe e,   wall safes 

2.2.      Sheetmetal work: Water bowier,   bulk coment delivery vehicles, 

farm trailers,  bus  bodies,   etc. 

Steelwork: frames,   windows. 

Metal furniture: Shelving,   office tables,   clothes,  lockers,   ca- 

binate,   filing drawers. 

Nails: Metric sixes  2.5 mm to 152.4 mm. 

24        Utiliaation of capacity    They work only one  shift five days a 

week. 

3 REgpVRÇEg 

31 Installations and machinery: Steelwork  shop.   Light boiler shop 

Nail making shop. 

32 Personnel:   618 workers,   of whom 30 are expatriates. 

JÎ.      Technology:   Italian. 

3 4       Raw Materials: Iron and etesl products. 
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4. IMEÖJBJfi 

4.1. lfm«: Iron and stool products. 

4. J. Value:  ZiUK/ymmw. 

S INVOICING 

• KM/yiir 

4. PRESENT PROBLEMS AND FUTURE PIAWS 

61.       Problems: Low demand and high cost oí iron and steel products. 

? CRITICAL JUDGMENT 

An industry with adequate personnel and machinery,  but making 

only products of    little use to the copper industry.  They only have 

draughtsman in the technical office. 
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1 flgJJgRAl, DATA 

1.1. Nam« of Hi« Company: B M.S. 

1-2 Location:   Lueaka 

1.3. Name and position of the or »ont Inf rvi»W»d:  Mr    »*»ck Jr 

7. raiTICAL JUDGMENT 

Thia it a plant that makes the urne articles as Lemco but 

with fewer means and personnel (90 total).   A plant of Uta« UM 

for coppor mining. 
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•IMHlM 

1. GENERAL DATA 

11. Nam« of the Company: African Wir« Hop«« 

1.2. Location: Kitwe 

1.3. Nam« and position of the pcrioni interviewed:    Mr.   O.H.   Nelson. 

General Manager Director. 

2. ACTIVITIES.   PRODUCTS AND PRODUCTION 

2.1. Activities:   Manufacture of steel cable.   Sal« of imported cable. 

2.2. Rang« of production:  Excavator  cable«,   cran««,  include haulage  «ye 

tema,   lift«,   and elevators. 

2« 3. Capacity: 600 t/year of cable. 

2.4. Utilisation of capacity:   50% of nominal. 

3. RESOURCES 

3.1. Installation« and machinery: Divera« linea for braiding wire and 

cablea. 

3.2. Peraonnel:   98,   2 expatriates. 

3.3. Technology:   Maggie Rad RSA. 

3.4. Raw Materials: High carbon steel wire. 

«• IMPORTS 

4.1- Item«:  High carbon steel wire 

4.2. Source^   Belgium,   UK-   West Germany. 

6- PRESENT PROBLEMS AND FUTURE PLANS 



r - i 
il.      Problema:   Let Mai ng of «temand,  which at the  preeeat time 

it only 300 t/yaar.  Diííiculty in fitting raw material• bacana« 

of transport problems irom UM receiving porta in Zambia. 

4.2.      Plana:   They will try to augment tilt ranga of production in order 

to reduce even more the quantity of importad cable. 

?.        CRITICAL JVPQMfM 

A well atructurad industry,   with good technology and mora than 

enough capacity to supply Zambia and to sxport. 
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1. GENERAL DATA 

1.1. Name of the Company:A.  W.   Construction 

1.2. Locatioa:   Kitwe 

1.3. Name and position oí the persons interviewed:   Mr.   C.   Ac. 

Hobbs,  Sales Manager. 

2. ACTIVITIES   PRODUCTS AND PRODUCTION 

2.1. Activitici:  Sale  of imported chains for hoists.   Manufacture of 

3/8" chains.   Manufacture of slings.   Sale of imported hoiete. 

Repair of hoiete. 

2.2. Ranee of production:   3/8" chain made from steel rods. 

2.3. Capacity:   500 kg per day of 3/8" chain. 

2.4. Utilisation of capacity:   They are operating far below their nominal 

capacity because  of the lack of market. 

3. RESOURCES 

3.1. Inetallations and machinery:   Cutting,   bending,   and  3/8" rod 

welding machine   for making chain.   Test bench. 

3.2. Personnel:   32 workers. 

3.3. Technology:   Columbus Machine Incorporated 

3.4. Raw Materials:   Steel rods. 

4. IMPORTS 

4 1.       Items:   Chains  end hoists. 

4.2.      Source:  South Africa and USA. 

4-3        Value: At present,   42,000 k/year.   In normal conditions.   210,000 

K/ye»r. 
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The value of production represent! 25% of sales total. 

6. PRESENT PROBLEMS AND FUTURE PLANS 

6.1. Problems :   Lack of market and restriction of imports. 

6.2. Plans :   Possible increases in the range of manufactured chains 

if the country's economic situation improves. 

7. CRITICAL JVDÇMENT 

A very small shop of scant importance in supplying the 

mining industry. 
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GENERAL DATA 

Nwnt of the Company:  CULLINAN 

Location: Kitwe 

Nam« and position of the prioni interviewed:  They did not 

with to provide these data. 

ACTIVITIES.   PRODUCTS AND  PRODUCTION 

Activities:   Production of cement. 

Rame of production:   Chromium-magne »ite. 

Utilisation of capacity:   They work one  shift,  five days a week. 

RESOURCES 

Installations and machinery: Grinding and grading installation. 

Raw Materials:  Chrome ore,  magnesite,  bentonite,   sodium, 

sili este,   soda a ah etc. 

IMPORTS 

Items: All materials except silica and chamotte. 

Value: At the präsent time,   30,000 K/year.   Under normal cir- 

cumstances,  240.000 K/year. 

6. PRESENT  PROBLEMS AND FUTURE  PLANS 

6.1. Problems:  Limite  on import of raw materials. 

6.2. Plans: None. 

7. CRITICAL JUDGMENT 

It is a small factory with simple grinding and mining facilities. 

It makes refractory cements and bulk refractories for the mi- 

ning industry and others,   starting from imported raw materials. 

It could extend its  commercial activity and avoid imports of these 

products if the  quality of their wock is adequate. 

They are not at  all prepared to make  refractory bricks. 

1. 

1. 1. 

1. 2. 

1. 3. 

2. 

2. 1. 

2. 2. 

2. 4. 

3. 

3. 1. 

3. 4. 

4 

4 1. 

4 .3. 
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