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Abstract 

Zambia copper industry has been in existence for over a century. The country 

contains best known reserves in Africa and holding about 6 percent of world’s 

known copper reserves. Copper exports account for more than 70 percent of total 

exports and 13 percent of the country’s GDP. Despite her rich history of copper 

mining, Zambia still exports more than 70 percent of her raw copper blister/ anodes 

with very little value addition. Zambia produces 40 percent of Africa’s total copper 

production second to DRC. This is a very high production volume but in terms of 

value is very low worth as Zambia mainly participates in the upstream copper 

production. Copper mining and processing can be divided into upstream and 

downstream value chain supply or stages. Typically, the upstream has very low 

value. About only 5 percent of copper cathodes are consumed locally to produce 

finished products such as copper rod and cables.  The study discussed and 

reviewed some aspects of value addition in Zambia’s copper mining industry in 

relation to the supply and demand of copper.  Furthermore, the study assessed the 

supply chain constraints downstream and investigated the impact of current 

government policies affecting the copper value addition chain in Zambia. The 

study reviewed both local and regional Markets for final copper products to 

warrant more copper value addition.  The research involved extensive review of 

literature on Zambia copper mining industry upstream and downstream and 

visitation to the copper rods fabricating companies namely ZAMEFA and 

Neelkanth cables. In order to understand the impact of government policies on 

value addition, discussions with relevant ministries were also conducted. It was 

evident from the study, that Zambia has a potential to increase its proportion of 

copper value addition further downstream due to high demand of final copper 

products imports but has constraints to achieve it. The study observes that Zambia 

participates more in the low copper value stage. However, if it participated in the 

high value added copper stage, the country could have earned US$6.5 billion per 

year from smelter production alone or US$10 billion from copper cathodes and a 

further 30 times more on cables/wire sales at full production potential.  
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Chapter One: Introduction and Problem Setting  

 Introduction 

Zambia mineral resource base is rich with a number of metals such as copper, gold, silver, 

cobalt, iron, lead, manganese, nickel, uranium, coal and gemstones amongst others. 

Although this research focusses on the downstream value addition for copper, the problem 

covers the entire mining and processing sector.  

Most of Zambia’s copper deposits are currently known to be found on the Copperbelt and 

Northwestern provinces. Copper mining and processing plants are also located in the 

above stated provinces. Government retains a minority shareholding in most of the large 

projects through its holding company ZCCM-IH.  

Copper has been the major mineral exploited in Zambia for nearly a century. At the time 

of Zambia’s Independence in 1964, there were a number of operating commercial mining 

operations and hence her future lay in the hands of mining especially copper mining. The 

period 1969 to about 2000 was a period of decline in mining activity in Zambia. Copper 

production fell from about 740,000 tonnes to just above 200,000 tonnes per annum 

respectively. In the past 15 years however, more mines have been opened in the North 

Western Province of Zambia. The province is referred to as the ‘New Copperbelt’ of 

Zambia. 

Mining industry has been a major foreign exchange earner and contributor to GDP. For 

the past three years Copper exports averaged 70 percent of Zambia’s total export and 

contributes to about 13 percent of GDP. Taxes and other revenues collected from the 

mining companies averages 17 percent the same period. 

For nearly a century, raw copper has been exported as either copper anodes or copper 

cathodes to Europe, Asia and America. At the receiving smelters, in the above mentioned 

regions, copper anode or blister is melted and refined into cathodes. Copper cathodes are 

further fabricated into copper rods of various sizes such as 8mm, 12mm and 16mm. To 

add value, the copper rods are further casted into electrical cables used in motor vehicle 

components such as radiators, air conditioning units, alternators, starter motors and wiring 
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accessories. In addition, raw copper can be further processed into industrial machinery 

and equipment such as power station generators and alternators, power distribution 

transformers, electric motors from small to very large and domestic appliances such as 

fridges, stoves, to mention a few. 

There are five major mining companies in Zambia namely; Mopani Copper Mines, 

Lumwana Copper Mining, Lubambe Copper Mining, Konkola Copper Mines and 

Kansanshi Copper Mines. Lumwana and Lubambe copper mines are mining copper ore 

and processing it further to copper concentrates which they sell to other mining companies 

that have smelters within Zambia for further processing into blisters or Copper anodes 

depending on the smelting technology. Two mining giants, KCM and MCM have both 

smelters and refinery plants where copper blisters/anodes and cathodes are produced 

respectively. Kansanshi, Chambishi and Luanshya have plants that process copper 

concentrates into finished copper cathodes by the process of leaching and electro wining 

process. However, some companies such as Chambishi copper smelter buy concentrates 

from mining companies within and outside the country for their smelter and export copper 

blisters to Europe and Asia. Some of the mine processing plant owners such as CCS and 

KCM have Smelters and Fabrication plants in Asia that uses raw copper from Africa.  

Zambia has two major local companies that buy copper cathodes and produces a variety 

of copper final products such as rods and cables.  These are Metal Fabricators of Zambia 

(ZAMEFA) based in Luanshya and Neelkanth cables based in Ndola, Copperbelt. The 

Companies principal activities are the manufacture of copper rod, copper and Aluminum 

electrical conductors for sale to customers in the domestic and foreign markets. The 

Companies are also engaged in the manufacturing and selling of telecommunications 

cables. 

Zambia has had a number of policies formulated from the 1995 mineral resource policy 

to 2013 MRDP on the value chain management. Government has made some effort 

through the 2030 vision and national development policies to try and address value 

addition in the mining industry 

Figure 1 shows the process flow chart of copper value addition from mining ore to scrap 

recycling: 
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Figure 1 Upstream and downstream supply chain (Source: Fessehaive, 2011) 
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Zambia has invested in the smelters (Rodney Et al, 2015) on the Copperbelt and North 

Western province of Zambia. Combined copper production potential from the smelter is 

approximately 1.1 million tonnes per year yet total copper production for 2017 was 

791,000 tonnes. Zambia has potential to produce another 500,000 tonnes from her 

leaching plants alone. Meaning the total copper production can be said to be more than 

1.5 million tonnes (Rodney Et al, 2015).  

Despite Zambia’s level of mining maturity being higher than her neighboring countries, 

over 95 % of copper cathodes are exported out of Zambia and only about 5% is locally 

further processed into finished goods like rod and cables. In 2013, the Government of the 

republic of Zambia introduced a 10% export levy on copper concentrates in a move 

designed to discourage export of copper concentrate hence improving value addition from 

concentrate processing to blister casting and refining consumption.  Copper cathodes and 

anodes are exported and shipped mainly into China, Middle East, Asia and Far East Asia 

as raw copper since final copper products in the value chain are cables and components 

from copper fabrication. 

At present, Zambia is not a major player in the downstream global copper processing 

industry. She has developed a small copper fabrication industry that produces a narrow 

range of products for domestic use and for export to regional markets. However, the 

fabricating industry is slowly growing as evidenced by ZAMEFA, a subsidiary of the US- 

based General Cable Corporation and the commissioning of the second state of art cable 

producing company in Zambia known as Neelkanth Cables Limited.  

1.2. Statement of the Problem 

Zambia accounts for more than 5% of the world copper production and is Africa’s second 

largest producer after DRC.  Even though Zambia produces over 35% of total copper in 

Africa, 95% of it is sold as raw copper. The unprecedented expansion in infrastructure 

development by both public and private sectors, has resulted in a huge demand deficit for 

copper final products that requires their importation while the country exports large 

volumes of raw copper. The problem therefore, investigates the challenges in the value 

addition chain of copper in Zambia. 
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1.3. Purpose of the study 

1.3.1. Main objective 

To establish whether more copper value addition is justified given the existence of both 

local and regional demand against the large volumes of unprocessed copper exports.  

1.3.2. Specific Objectives 

i. To establish the current supply level of copper anodes, cathodes and 

rod/cable   in Zambia 

 

ii. Identify supply chain constraints downstream of copper mining  

 

iii. To investigate the effect of  policies on value addition downstream  copper 

mining industry  

 

iv. To investigate the local, regional and foreign demand for copper cathodes, 

rod and cables and establish whether this demand justifies expansion in the 

local value addition  

1.4. Research questions 

Below are research questions to help establish whether there is justification for the raw 

copper exports, nearly a century after copper mining started in Zambia: 

i. Does the ownership structure of a mining house of investor determine the value 

chain governance patterns in the copper mining sector? 

ii. What are the constraints in Zambia’s copper refining and rod/cable fabrication 

industry? 

iii. What policy constraints exists in copper value addition? 

iv. What role do copper traders play in the commodity value chain? 

 

 

1.5. Significance of the study 

• Identifies major challenges of copper value addition in Zambia. 

• Provides recommendations on how to improve the value addition of copper. 
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• Users of Semi-fabricated copper products will opt to source products locally in 

order to reduce on dependence on imports which may take long to be accessed. 

• Generation of jobs 

• Increase in FDI as Government provides enabling environment for foreign 

investment and stable political environment  

• Increase in GDP 

• Increase in taxes paid to the Government resulting in national development and 

poverty reduction  

• Zambia can participate in the copper pricing mechanism 

• Reduce on rail and road transport costs of copper exports 

1.6. Scope of the study 

The study reviewed value addition in the Zambia’s copper mining industry 

downstream. In addition, it discusses the potential for more copper production given 

the smelter capacities established in Zambia. 

The research evaluated Zambia’s copper supply and demand but was limited to the 

following: 

(a) Copper supply chain  from anodes to rod and cable production 

(b) Copper export and imports 

(c) Zambia mineral development policy  

(d) Mineral royalty evaluation  

(e) Value addition analysis  
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Chapter Two: Literature Review and Conceptual Framework  

 Literature Review 

This chapter addresses an overview of the theoretical literature on value addition on 

copper mining processing from mining of ore to final copper products. It starts by 

providing background information of the element of copper, mining upstream (ore 

production and processing) and downstream (Smelting Refining, fabrication and final 

products as a results of assembly of copper components). It also provides an overview of 

copper mining history in Zambia. 

2.1 Background 

Copper is one of the basic chemical elements (Meija Et al, 2013). In its nearly pure state, 

copper is a reddish-orange metal known for its high thermal and electrical conductivity. It 

is commonly used to produce a wide variety of products, including electrical wire, cooking 

pots and pans, pipes and tubes, automobile radiators, and many others. Copper is also used 

as a pigment and preservative for paper, paint, textiles, and wood. It is combined with zinc 

to produce brass and with tin to produce bronze.  

2.2 Raw Materials 

Pure copper is rarely found in nature, but is usually combined with other chemicals in the 

form of copper ores. The most common are known as sulphide ores in which the copper 

is chemically bonded with Sulphur. Others are known as oxide ores, carbonate ores, or 

mixed ores depending on the chemicals present. Many copper ores also contain significant 

quantities of gold, silver, nickel, and other valuable metals, as well as large quantities of 

commercially useless material known as gangue minerals.  

According to Davenport Et al, (2002), the most common sulphide ore is chalcopyrite, 

CuFeS2, also known as copper pyrite or yellow copper ore. Chalcocite, Cu2S, is another 

Sulphide ore. Cuprite or red copper ore, Cu2O, is an oxide ore. Malachite, or green copper 

ore, Cu (OH)2•CuCO3, is an important carbonate ore, as is azurite, or blue copper 

carbonate, Cu (OH)2•2CuCO3 (Davenport Et al, 2002).  

http://www.madehow.com/knowledge/Sulfur.html
http://www.madehow.com/knowledge/Carbonate.html
http://www.madehow.com/knowledge/Chalcopyrite.html
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In addition to the ores themselves, several other chemicals are often used to process and 

refine copper. These include sulfuric acid, oxygen, iron, silica, and various organic 

compounds, depending on the process used.  

2.3 The manufacturing Process 

The process of extracting copper from copper ore varies according to the type of ore and 

the desired purity of the final product. Each process consists of several steps in which 

unwanted materials are physically or chemically removed, and the concentration of copper 

is progressively increased. Some of these steps are conducted at the mine site itself, while 

others may be conducted at separate facilities. Each step adds value to the process of 

extracting copper. 

Here are the steps used to process the sulfide ores commonly found around the world: 

2.3.1 Mining 

Most sulphide ores are taken from huge open-pit mines by drilling and blasting with 

explosives. In this type of mining, the material located above the ore, called the 

overburden, is first removed to expose the ore deposit. This leads an open pit that may 

grow to a size that is dependent on the contained copper. A road to allow access for 

equipment spirals down the interior slopes of the pit.  

The exposed ore is scooped up by large power shovels capable of loading 15 to 25 m3 in 

a single bite. The ore is loaded into giant dump trucks, called haul trucks, and is 

transported up and out of the pit.  

Underground mining (Hatman,1992) involves the sinking of shaft and then horizontal 

haulages are mined to access copper bearing ore body mostly situated away from the shaft. 

Different types of mining methods have been devised over time, depending on the features 

and characteristic of the ore body, to access the copper. Konkola Copper mines in 

Chililabombwe uses the variants of cut and fill together with conventional sub level open 

stope to mine the ore body. Mining follows the sequence of drilling, support, blast and the 

hauling the material, using trucks, to the specific ore bay. Loaders pick the material and 

load into wagons/cars and then transported to the shaft and the material is first crushed 
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and size reduced. The crushed material is then hoisted up the material shaft to the surface 

onto the conveyor belt that leads to the concentrator. 

2.3.2 Concentrating 

The copper ore usually contains a large amount of dirt, clay, and a variety of non-copper 

bearing minerals. The first step is to remove some of this waste material. This process is 

called concentrating and is usually done by the flotation method.  

The ore is crushed in a series of cone crushers. A cone crusher consists of an interior 

grinding cone that rotates on an eccentric vertical axis inside a fixed outer cone. As the 

ore is fed into the top of the crusher, it is squeezed between the two cones and broken into 

smaller pieces (Davenport Et al, 2002).  The crushed ore is then ground even smaller by a 

series of mills. First, it is mixed with water and placed in a rod mill, which consists of a 

large cylindrical container filled with numerous short lengths of steel rod. As the cylinder 

rotates on its horizontal axis, the steel rods tumble and break up the ore into pieces about 

3 mm in diameter. The mixture of ore and water is further broken up in two ball mills, 

which are like a rod mill except steel balls are used instead of rods. The slurry of finely 

ground ore that emerges from the final ball mill contains particles about 0.25 mm in 

diameter.  The slurry is mixed with various chemical reagents, which coat the copper 

particles. A liquid, called a frother, is also added. Pine oil or long-chain alcohol are often 

used as frothers. This mixture is pumped into rectangular tanks, called flotation cells, 

where air is injected into the slurry through the bottom of the tanks. The chemical reagents 

make the copper particles cling to the bubbles as they rise to the surface. The frother forms 

a thick layer of bubbles, which overflows the tanks and is collected in troughs. The bubbles 

are allowed to condense and the water is drained off. The resulting mixture, called a copper 

concentrate, contains about 25-35 percent copper along with various sulfides of copper 

and iron, plus smaller concentrations of gold, silver, and other materials. The remaining 

materials in the tank are called the gangue or tailings. They are pumped into settling ponds 

and allowed to dry.  

The process of extracting copper from copper ore varies according to the type of ore and 

the desired purity of the final product (Hatman, 1992). Each process consists of several 

http://www.madehow.com/knowledge/Cartesian_coordinate_system.html
http://www.madehow.com/knowledge/Tailings.html
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steps in which unwanted materials are physically or chemically removed, and the 

concentration of copper is progressively increased.  

2.3.3 Smelting 

Once the waste materials have been physically removed from the ore, the remaining 

copper concentrate must undergo several chemical reactions to remove the iron and 

sulphur. This process is called smelting and traditionally involves two furnaces as 

described below (Rodney Et al., 2015). Some modern plants utilize a single furnace, which 

combines both operations. The copper concentrate is fed into a furnace along with a silica 

material, called a flux. Most copper smelters utilise oxygen-enriched flash furnaces in 

which preheated, oxygen-enriched air is forced into the furnace to combust with fuel oil 

(Rodney Et al., 2015). The copper concentrate and flux melt, and collect in the bottom of 

the furnace. Much of the iron in the concentrate chemically combines with the flux to form 

a slag, which is skimmed off the surface of the molten material (Davenport Et al, 2002). 

Much of the Sulphur in the concentrate combines with the oxygen to form sulphur dioxide, 

which is exhausted from the furnace as a gas and may be treated in an acid plant to produce 

sulphuric acid. The remaining molten material in the bottom of the furnace is called the 

matte. It is a mixture of copper sulphides and iron sulphides and contains about 60 percent 

copper by weight (Davenport Et al, 2002).  

The molten matte is drawn from the furnace and poured into a second furnace called a 

converter (Rodney Et al., 2015). Additional silica flux is added and oxygen is blown 

through the molten material. The chemical reactions in the converter are similar to those 

in the flash furnace. The silica flux reacts with the remaining iron to form a slag, and the 

oxygen reacts with the remaining sulfur to form sulfur dioxide. The slag may be fed back 

into the flash furnace to act as a flux, and the sulfur dioxide is processed through the acid 

plant. After the slag is removed, a final injection of oxygen removes all but a trace of 

sulfur. The resulting molten material is called the blister and contains about 99 percent 

copper by weight (Chikashi, 2011).  

http://www.madehow.com/knowledge/Copper_extraction_techniques.html
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2.3.4 Refining 

Even though copper blister is 99 percent pure copper, it still contains high enough levels 

of sulfur, oxygen, and other impurities to hamper further refining. To remove or adjust the 

levels of these materials, the blister copper is first fire refined before it is sent to the final 

electro refining process.  

The blister copper is heated in a refining furnace, which is similar to a converter described 

above. Air is blown into the molten blister to oxidize some impurities. A sodium carbonate 

flux may be added to remove traces of arsenic and antimony. A sample of the molten 

material is drawn and an experienced operator determines when the impurities have 

reached an acceptable level. The molten copper, which is about 99.5 percent pure, is then 

poured into moulds to form copper anodes.  

Each copper anode is placed in a cell made of polymer-concrete. A sheet of copper is 

placed on the opposite end of the tank to act as the cathode, or negative terminal. The 

tanks are filled with an acidic copper sulfate solution, which acts as an electrical conductor 

between the anode and cathode. When an electrical current is passed through each tank, 

the copper is stripped off the anode and is deposited on the cathode. Most of the remaining 

impurities fall out of the copper sulfate solution and form slime at the bottom of the tank. 

After about 9-15 days, the current is turned off and the cathodes are removed. The 

cathodes now weigh between 80 to 150 kg and are 99.95-99.99 percent pure copper.  

The slime that collects at the bottom of the tank contains gold, silver, selenium, and 

tellurium. It is collected and processed to recover these precious metals.  

2.3.5 Casting 

After refining, the copper cathodes are melted and cast into ingots, cakes, billets, or rods 

depending on the final application. Ingots are rectangular or trapezoidal bricks, which are 

remelted along with other metals to make brass and bronze products. Cakes are rectangular 

slabs about 20 cm thick and up to 8.5 m long. They are rolled to make copper plate, strip, 

sheet, and foil products. Billets are cylindrical logs about 20 cm in diameter and several 

meters long. They are extruded or drawn to make copper tubing and pipe. Rods have a 

http://www.madehow.com/knowledge/Arsenic.html
http://www.madehow.com/knowledge/Anode.html
http://www.madehow.com/knowledge/Copper_II__sulfate.html
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round cross-section about 1.3 cm in diameter. They are usually cast into very long lengths, 

which are coiled. This coiled material is then drawn down further to make copper wire.  

2.3.6 By Products/Waste 

The recovery of Sulphur dioxide from the copper smelting process not only provides a 

profitable byproduct, but also significantly reduces the air pollution caused by the furnace 

exhaust (Davenport Et al, 2002). Gold, silver, and other precious metals are also important 

byproducts.  

Waste products include the overburden from the mining operation, the tailings from the 

concentrating operation, and the slag from the smelting operation. This waste may contain 

significant concentrations of arsenic, lead and other chemicals, which pose a potential 

health hazard to the surrounding area. Zambia Environmental Management Agency 

(ZEMA) regulates the storage of such wastes and the remediation of the area once mining 

and processing operations have ceased. The sheer volume of the material involved—in 

some cases, billions of tons of waste—makes this a formidable task, but it also presents 

some potentially profitable opportunities to recover the useable materials contained in this 

waste.  

2.4 Evolution of Copper Mining Industry in Zambia 

2.4.1  Introduction 

Zambia has seen three critical periods of mining historical activities from the early 1900s 

to the early 2000. These are the Pre Independence during the colonial era, the second is 

the golden age of capitalization coincided with the gaining of Zambia independence in 

1964 and the economic crisis which started with the oil crisis in 1973 which result into a 

recession later that decade and spiraling debts. The third period was the re-privatisation 

of the mines from 1992 to 2004. 

2.4.2 Pre Independence Mining and Production 

Although on a small scale, most of the mining activities were carried out by the native 

Zambians and was wide spread in the whole Copperbelt of Zambia. Sikamo (2015) reports 
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that most of the mining deposits were discovered with the help of the local people who 

were vested with knowledge of the whereabouts of the copper deposits. It was the presence 

of copper in Zambia which led to the region being put under British direct rule in 1889 

(Sikamo 2015) after the partition of Africa. The year’s following1889 saw extensive 

exploration activities in the region by western companies and individuals. Exploration 

activities led to the first commercial copper being produced at Kansanshi, Solwezi, in 

1908 (Roan Consolidated Copper Mines, 1978). Table 2-1 shows the establishment of 

Mines in Zambia before gaining independence in 1964. 

Table 2- 1 : Mines Establishment in Northern Rhodesia (Source: Sikamo, 2018) 

 

The owners of these mines were driven by the high demand and favorable prices of copper 

and the need to maximize their profits. Flotation technology for separating copper 

sulphide minerals from ores had been commercialized and this advance enabled large 

quantities of copper to be produced (Sikamo, 2015). The mine owners therefore invested 

in concentrators (Sikamo, 2015), smelters, and other metal extraction facilities, a situation 

which continued until 1969. By 1964, Zambia was a major player in the world copper 

industry, contributing over 12 percent of global output (Sikamo, 2015). The economy 

grew to an extent where, in 1969, the nation was classified a middle-income country 

(Sikamo, 2015) and had one of the highest gross domestic products (GDPs) in Africa, 

higher than Kenya, Ghana and South Korea. 

Mines Estableshed in Northern Rhodesia and their Processing Structure

Owner Mine Year Started 

Luanshya 1928 Underground Concentrator Smelter

Mufulira 1933 Underground Concentrator Smelter Refinery

Chibuluma 1955 Underground Concentrator Leach Plant

Chambeshi 1965 Underground Open Pit Concentrator Leach Plant Refinery

Kalengwa 1969 Open Pit Concentrator Concentrator

Nchanga 1937 Underground Open Pit Concentrator Roatser Leach Leach Plant Refinery

Rhokana 1931 Underground Open Pit Concentrator Roatser Leach Smelter Refinery

Bancroft 1957 Underground Concentrator

Source:J Sikoomo, June 2016: Copper Mining in Zambia- History and Future

Infrastructure

Rhodesia Selection 

Trust(RST)

Anglo American 

Corporation(AAC)
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2.4.3 Independence and the Golden Age 

Copper production in Zambia became a central point to the development plan of the 

country of the newly independent country of Zambia. Green (2009) notes that at 

independence in 1964, Zambia’s status as a middle income country with prospects to 

develop into an even more prosperous nation was because of its rich copper deposits. 

Economic growth in Zambia is inextricably linked to the copper industry. Hence, decline 

and increase in copper production alternate with decline and increase in overall economic 

performance and this is demonstrated by Zambia’s economic history. For example, 

between 1969 and 1976, the heyday of independent Zambia’s copper production, 

production averaged 700,000 tonnes per annum (Simutanyi, 2008). These high levels also 

spurred economic growth. 

2.4.4 Re- Privatization of Mines 

From the mid-1970s, Zambia’s copper mining sector came under mounting pressures: on 

the one hand from plummeting world prices and on the other, from scarce re-investment 

from the government for re-capitalization and exploration activities. This was coupled 

with increase in transport costs due to disruption of the main transport routes through 

Zimbabwe and South Africa ICMM (2014). As a consequence, annual output fell from 

750,000 tonnes in 1973 to 257,000 tonnes in 2000 (Zambia Chamber of Mines, 2005) as 

indicated in Table 2-2. Production costs rose by 100 percent in only 8 years, between 1969 

and 1977 (Libby and Woakes, 2014). The failure of the government to undertake major 

reforms to restructure the politically-sensitive mining sector (Shafer, 1990), forced 

Zambia to rely increasingly on foreign debt. Between 1975 and 2004 (HIPC completion 

point was achieved in 2005), debt service averaged 9% of GDP (Simutanyi, 2008).  
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Table 2- 2: Trends in copper production, 1973 – 1994 in tonnes (Source: Simutanyi, 2008) 

Year Tonnes 

1973 750,000 

1980 550,000 

1991 400,000 

1992 441,000 

1993 402,950 

1994 360,347 
 

 

ICMM (2014) reports that nationalization of the sector took place as copper prices entered 

a slump in the 1970s and 1980s as indicated in Figure 2. ZCCM was squeezed by falling 

income and the costs of expanding social responsibilities. A combination of low prices 

(Figure 2) and lack of capital to invest resulted in production of copper falling to less than 

40 per cent of that produced at the start of the period. ZCCM’s operations became 

increasingly unprofitable.  
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Figure 2: Copper Prices Trend from 1964 to 2019 (Source: www.macrotrends.net, 2019) 

The Structural Adjustment Programme (SAP) commenced in 1983, but was implemented 

consistently only from 1991, with the newly-elected Chiluba government. The core of the 

SAP was the privatization of the mines. Between 1992 and 1997, ZCCM was dismantled 

and the first mine sold to foreign investors, in a process fraught with complications: the 

strategic importance of the mines, their dire financial situation at the time, pressures from 

donor agencies to complete the process and inconsistent positions from the main actors 

(Craig, 2001; Kaunda, 2002). By 2001, all the mines but KCM had been privatized. 

Transactions over the latter were concluded only in 2004. Phase II of the privatization 

process, the offer of minority shares held by Government-owned ZCCM Investment 

Holdings to the Zambian public, has yet to be concluded. When re-privatization started, 

the government decided to unbundle ZCCM into smaller units. Smaller mines were the 

first to be put into private hands. However, privatization can be said to have happened 

only when the two big units, Konkola Copper Mines (KCM), which comprised Nchanga, 

Konkola, Nampundwe and part of Nkana assets, and Mopani Copper Mines, which 

comprised assets at Nkana and Mufulira, were privatized in 2000. Mopani Copper Mines 

was sold to Glencore as the major shareholder, while KCM was offered to Anglo 

American Corporation (AAC). In 2002, AAC returned the mines to the government, 

which offered them to Vedanta of India in 2004. 
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The legal framework for the privatization process was set by the 1995 Mines and Minerals 

Act (GRZ, 1995). The Act liberalized the investment regime and provided for fiscal 

incentives to be negotiated with each mining company and enshrined in Development 

Agreements (DAs). The DAs provided very favorable financial terms for the mining 

companies, because they were negotiated at a time of very low prices and the mines 

required significant re-capitalization. The DAs also included provisions for the 

development of local businesses. When the copper price boom increased mining profits 

but not revenues for the Zambian government (Bova, 2009), the mining tax regime in the 

DAs rapidly became a major contentious issue in the political debate. Like other mineral 

and oil producers developing countries at the time, Zambia changed its mining sector 

fiscal regime. In 2008, the Zambian government repealed and replaced the 1995 Act - it 

unilaterally suspended the DAs, increased corporate tax and mineral royalties, introduced 

a windfall tax and a variable profit tax (GRZ, 2008a, d). Due to the copper price fall in 

2008, the 2009 Budget scrapped the windfall tax and increased the capital allowance to 

100 percent (GRZ, 2009a). 

2.4.5 Mines Investment since Privatization 

 

Since the early 2000s, mining investment has boomed (Zambia Chamber of Mines, April 

2014) with over US$10 billion FDI since privatization as indicated in Table 2-3. These 

have been dominated by the mining industry. Within 2017, during the Mining Indaba in 

South Africa, both Mopani and Konkola Copper mines pledged to invest US$ 5 billion 

total combined capital injection in their mines at Nkana and Nchanga Mines respectively.  

Table 2- 3: Mines investment since privatization (US$ Billions) (Source: Sikamo, 2015) 

MOPANI KCM LUBAMBE FQM LUMWANA KANSANSHI 

2.24 2.9 0.49 2.23 2 2.54 

 

2.5 Copper Fabrication Industry in Zambia 

2.5.1  Introduction 

Copper Fabrication industry uses raw materials from two sources: 
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(i) Industry producing copper metal from copper cathodes and 

(ii) Recycling of scrap copper metal 

 

There is a general divider between the mine owners and industries using products from 

the mines. In industrialized countries (World Bank, 2011), some refineries have added a 

line on their refineries for rod production in order to capture more value in the copper 

chain. Table 4 below shows the copper industry value chain in the mining industry. Copper 

fabrication involves the manufacture of products such as copper wire, wire rod, low-

voltage cable, and other copper based semi-manufactures 

World Bank (2011) reports of limited number of companies involved in the copper 

processing in Zambia. These industries comprised of:  

 International scale and competitiveness: ZAMEFA, 

 International scale and competitiveness: Neelkanth Cables Limited 

 Downstream: El Sewedy Transformers, Kavino Cables 

2.5.1.1 Zambia Metal Fabricators 

ZAMEFA was established in 1967 under a joint venture agreement between Phelps Dodge 

(PD) and Svenska Metallverken International Corporation and the Zambian Government 

(www.zamefa.com). World Bank report (2011) notes that Metallverken became Granges 

Metallverken and was acquired by the Finish company Outokumpu in the 1980s. The 

company was privatised in 1996 with Phelps Dodge acquiring 51 percent shares. In 2004 

ZAMEFA was listed on the Lusaka Stock Exchange. In 2006, General Cable Corporation 

acquired 75 percent Shareholding and in 2016, Reunert International Investments of 

Mauritius acquired 75 percent shares in the company. The company is incorporated in 

South Africa and listed on the Johannesburg Stock exchange. 

http://www.zamefa.com/
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2.5.1.2 Non Ferrous Metals (Z) 

The company was commissioned in 2016 to provide the much needed cables for the 

growth of the Zambian economy at a cost of approximately US$17 million (Zambia Daily 

Mail website, 20th September 2016). 

The company has one furnace for fabricating copper cathodes into 8mm rod size which in 

turn is fabricated in all different sizes of copper cables for domestic and industrial use. 

Being a new company, only Low and medium voltage cables are produced. 

2.5.1.3 Downstream Industries: El Sewedy Transformers, Kavino Cables 

Two companies in Zambia are associated with downstream copper processing into 

finished goods. These are El Sewedy Transformers and Kavino Cables 

El Sewedy Transformers 

This is a 40 to 60 joint venture between El Sewedy group of Egypt (World Bank 2011) 

and Zambia Electricity Supply Corporation (ZESCO). Production of 50 to 500 kilovolt 

transformers started in the year 2009.  

Kavino  

Kavino manufactures electric cables and undertakes value addition for steel products. The 

company was established (World Bank, 2011) in 2006 and sources copper wire rod from 

both Neelkanth and ZAMEFA. 

2.6 Zambia Mineral Development Resource Policy 

The Government of the republic of Zambia has had two main policies for mineral resource. 

The July 2013 policy was a revision of the 1995 policy and draws attention to the vision 

of 2030 for Zambia which provides a blue print for achieving accelerated growth aiming 

at raising standards of living for the people of Zambia (MRDP, July 2013). 

The formulation of the policy is to enable: 

 Attracting both local and foreign investment in the sector for the orderly and 

sustainable exploration of mineral resources 
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 Integrating the mining sector into the domestic economy 

 Acceptable standards for best practices in health, safety and environment 

 Promotion of local processing of mineral raw materials into finished products for 

value addition. 

Clause 7.10 of the mineral policy (MRDP, July 2013) explains value addition to the raw 

materials by identifying market potential for the national and regional consumption of raw 

material of value added products. 

2.7 Review of Taxation in the mining Industry 

Taxation is a term for when a taxing authority, usually the government, levies or imposes 

tax. Banda (2016) describes taxation as a system of levying financial charges on legal 

entities. It can be further described as a means by which government finance their 

expenditure by imposing charges on citizens and corporate entities and as mandatory 

payments made by a liable legal entity to the state. Taxation plays vital role in the 

attraction of both local and foreign direct investment (FDI) in the mining industry. Zambia 

like any rich copper mining country has had a number of taxation changes in the past 20 

years to attract investment in the sector while collecting revenue. 

2.7.1 General Taxation Instruments in the Mining industry  

Initially mineral taxation instruments in the mining industry are discussed with special 

focus as applicable in Zambia. Table 2-4 below shows the main tax categories to mineral 

extraction: 

Table 2- 4: Instruments of taxation (Source: Manley, 2013) 

Direct Taxes Indirect Taxes 

Profit Based Revenue Based     

Company Tax 
Excess or variable 

profit tax 

Mineral 

Royalties 

Windfall 

Tax 
VAT  

customs and 

import duty 
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2.7.1.1 Direct Taxes 

The types of direct tax that mining companies pay can be categorized according to their 

tax base: profit- and revenue-based taxes. 

2.7.1.2 Company Tax 

Company income tax is usually applied to all businesses, including mining (Banda, 2016). 

Despite its widespread use it can be a complex tax. This is because the taxable profits 

which the base on which the tax rate is applied can be defined in numerous ways with 

many additional provisions that can be used to alter the amount of tax that is payable. 

Some of the most important provisions with regard to mining are described below. 

2.7.1.3 Excess (or variable) profits tax 

Such tax types are based on the concept of a “resource rent tax”1. A resource rent tax is 

designed to extract the maximum possible revenue from a mining company without 

damaging the incentives for investors, thus preserving the long-term viability of the 

industry as a revenue source for the government. 

Manley (2013) explains 2 this tax as being perceived by the public as being “fair”. It is the 

company equivalent of the progressive personal income taxation found in most countries, 

in which the rich pay a higher proportion of their income in tax than the poor.  

Public opinion usually resents mines earning exceptionally high profits when these are 

due to factors beyond their control (e.g. high prices) and expects government to share in 

the windfall through increased taxation. Since excess profits tax automatically increases 

the government’s share of profits as these profits increase, it both placates public opinion 

                                                           
1 Resource rent taxes are explained in detail in Garnaut and Clunies Ross (1975). 

 
2 The aim of this tax is to make the tax regime more progressive (Manley, 2013). However, Conrad (2012) 

argues that the ratio of taxable profits to gross sales is marginally related to the standard notion of excess 

profit and thus does not convey any economic sense in as far as progressivity is concerned.  
 



22 
 

and, by reducing the likelihood of retrospective taxation, increases the predictability and 

stability of the tax regime. 

2.7.1.4 Revenue Based Taxes 

Where profits-based taxes are difficult to enforce, governments may prefer to use taxes 

based on firms’ sales revenues instead of profits because they are easier to administer and 

enforce. There are two main revenue-based taxes: royalties and windfall tax (Manley 

2013). 

2.7.2 Mineral Royalties  

Mineral royalty taxes are levied as a fixed percentage of the value of a company’s sales 

of a particular mineral (Manley 2013). 

Different minerals will have different rates applicable but typically range in the range of 

1 to 6 percent of sales value.  

Royalties have three main advantages for governments. First, since they are charged on 

the value of the mineral extracted, they are well suited as a charge for compensating the 

resource owner for the loss of wealth as a result of extraction.  Second, royalties are useful 

in influencing the timing and riskiness of payments to the government. Royalties are a 

more reliable revenue source than profit-based taxes, as some revenue will be collected as 

soon as production commences, regardless of whether the firm is profitable or not. Given 

that a mine may not start earning profits until many years later, this brings forward the 

date when tax becomes payable (Hogan, 2008).  

Third, royalties are relatively easy to administer because usually the only information 

required is the sales volume of the mineral and the unit price. The latter may be the price 

which the mine claims it received or, if this is considered unreliable, some independent 

reference price may be used such as the average monthly copper price published by the 

London Metal Exchange (or similar agency depending on the mineral) (Hogan, 2008). 
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2.7.3 Windfall tax (variable rate royalty)  

A tax that is levied on the value of a company’s sales of a particular mineral in which the 

rate increases with the price of the mineral. A variable rate royalty can be a useful tax 

instrument that provides some of the advantages of a standard fixed rate royalty (as 

described above) while avoiding some of the disadvantages. As the guidelines to mineral 

taxation, as long as the resource owner has been sufficiently compensated, regressive taxes 

are best avoided. To avoid a highly regressive tax regime, one answer might be to lower 

the royalty rate and levy a profit based tax that is less regressive. However, if the capacity 

of the tax authority is low this can come up against another guiding principle: feasibility. 

An alternative solution is to use a royalty whose rate varies according to the market price 

of the mineral. With such a rule, a variable-rate royalty can be made to be less regressive 

than a fixed-rate royalty: if the price falls, the royalty rate also falls; conversely, when 

prices rise, the royalty rate rises.  As the base is still revenue, rather than costs, a variable 

rate royalty still shares other characteristics with a fixed-rate royalty. On the plus side it 

is comparatively easy to administer. However, it is still not as progressive as a profit-based 

tax. In Zambia, the government levied a variable rate royalty called a “Windfall Tax” in 

2008(Manley 2013)  

2.7.4 Indirect Taxes 

A value-added tax (VAT) known in some countries as a goods and services tax (GST), is 

a type of tax that is assessed incrementally, based on the increase in value of a product or 

service at each stage of production or distribution. Manley 2013 describes VAT as an 

indirect tax that is applied as a fixed percentage on the difference between the value of a 

good when it is sold and the value of the intermediate inputs used to produce that good 

2.7.5 Customs duty 

Definition: Customs Duty is a tax imposed on imports and exports of goods. The rates of 

customs duties are either specific or on ad valorem basis, that is, it is based on the value 

of goods. They can also be a tool of economic engineering, most often to protect domestic 

industries from foreign competition or to encourage certain activities. For instance, the 
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export duty on copper concentrate was intended to promote the domestic processing of 

concentrate into the higher value copper cathode (Manley 2013). 

2.7.6 Taxation and Tax Incentives in Zambia’s mining industry  

Zambia has made changes to its tax regime since privatization as given in Table 2-5. Six 

distinct tax regimes have been applied in the period 1997 to 2016: 

 The Development Agreements (DA) negotiated with individual mines at 

privatization 

 The “2008 regime” (the tax regime used between April 2008 and March 2009)  

 The “2009 regime” (the tax regime used from April 2009 to March 2012) 3 

 The “2012 regime” (the tax regime used from April 2012 to December 2014)  

 The “2015 regime” (the tax regime used from January 2015 to March 2016)  

 The “2016 regime” (the tax regime that has been in effect since April 2016)  

 

 

 

 

 

 

 

 

                                                           
3 The latest revision came into effect on the 13 April 2016 with an amendment to the Mines 

and Minerals Development Act, 2015. The mineral royalty was reduced with retroactive effect 

to 1 April and an Income Tax Amendment Bill removed the variable profit tax. A variable 

royalty tax was introduced for copper production. The rate was to be 4 per cent when norm 

copper prices were less than US$4,500 per tonne, 5 per cent between US$4,500 and US$6,000 

per ton, and 6 per cent when the price was higher than US$6,000 per ton. For other base 

metals and minerals, miners would pay a flat rate of 5 per cent and 6 per cent for gems (Zambia 

Revenue Authority Website www.zra.org.zm) 

 

http://www.zra.org.zm/
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Table 2- 5: Mining tax regimes 1964 -2016(Source: IMF, 2012, Manley 2013 and 2015) 

 

2.7.7 The 2016 mineral royalty tax regime 

Mineral royalty is a payment received as consideration for the extraction of minerals. 

Table 2-6 indicates the current mineral royalty as amended in 2016. Holders of the 

following mining rights are liable to mineral royalty on minerals produced under their 

respective licenses: 

 Large scale mining license 

 Large scale gemstone licenses 

 Small scale mining license 

 Small scale gemstone license and  

 Artisan’s mining right 

 

 

 

 

 

 

Major mining tax regimes from 1964 to 2016

1964 1966 1970 1983 1986 2000 2008 2009 2012 2015 2016

Royalty 13.5 13.5 0.6 3 3 6 6-9 4-6

Export Tax 40 4-8 13

Corporate income tax 37.5-40 45 45 45 25 30 30 30 30 30

Variable income tax 15 15 15 15

Windfall tax 25-75

Capital allowance 5 5 100 100 100 100 25 100 100 25 25

Reference price Yes Yes No No No No Yes Yes Yes Yes Yes

Ring fencing No No No No No No No Yes Yes Yes Yes

Loss carry - forward Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Tax haven owner Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

state ownership No No Yes Yes Yes Yes Yes Yes Yes Yes Yes

Fiscal stability No No Yes No No Yes No No No No No

Source: Authors’ estimations and calculations based on Saasa (1987), Sardanis (2011), Manley (2013, 2015), IMF (2017) and ZRA(2018)
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Table 2- 6: Mineral royalty effective June 2016 (Source: Zambia Revenue Authority Website, 

www.zra.org.zm, 2018) 

Description Mineral Royalty 

Base Metals(other than copper) 5 percent on norm value 

Energy and industrial minerals 5 percent on gross value 

Gemstones  6 percent on gross vale 

Precious metals 6 percent on norm value 

 

 

Where the base metal produced or recoverable under the licence is copper, the mineral 

royalty rate payable is: 

(a) 4% of the norm value when the norm price of copper is less than US$4,500 per 

 tonne 

(b) 5% of the norm value, when the norm price of copper is US$4,500 and less than 

 US$6,000 per tonne 

(c)  6% of the norm value, when the norm plus value price of copper is US$6,000 per 

 tonne or greater  

2.7.8 Current mining tax incentives  

Below are the mining tax incentives designed to increase both local and foreign direct 

investment in the sector (Zambia Revenue Authority Website www.zra.org.zm, 20th October 

2018) 

 Guaranteed input tax claim for seven years on pre – production expenditure for 

exploration companies in the mining sector 

 10 year period carry forward on tax losses(5 years for prospecting  and exploration 

companies) 

 Any mining company holding a large –scale mining license carrying on the mining 

of base metals is taxed at 30 percent 

http://www.zra.org.zm/
http://www.zra.org.zm/
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 Other mining companies are taxed at 35 percent 

 Dividends paid by a company holding a large –scale mining license and carrying 

on the mining of base metals is taxed at 0 percent 

 25 percent capital allowances on mining equipment and related expenditure when 

assets brought into use. 

 The debt equity ratio has been reduced from 2.1 to 3.1; to encourage further 

investment in the mining sector  

 

Property transfer tax on transfer of mining rights is 10 percent 

Mineral royalty is 6 percent on all minerals (Base, precious and gemstones) 

 

 

2.8 Elements of Conceptual Framework 

The concept of a value chain has been used to analyze international trade in global value 

chains which comprises “the full range of activities that are required to bring a product 

from its conception, through its design, its sourced raw materials and intermediate inputs, 

its marketing, its distribution and its support to the final consumer”. Specifically, when 

activities must be coordinated across borders, the term global value chain (GVC) is used 

in the development literature. The global value chain includes all of the people and 

activities involved in the production of a good or service and its global level supply, 

distribution and post sales activities (Frederick,2016) (also known as the supply chain). 

2.8.1 Origins of Global Value Chain  

After the Second World War, from the 1960s onwards, the world economy witnessed a 

structural shift in the organization of production processes. From the internationalisation, 

when production was still organized within national boundaries and took the form of arm’s 

length trade between independent firms of capital movement and of FDI to globalization, 

a fast changing process in which geographically dispersed activities were functionally 

https://en.wikipedia.org/wiki/Value_chain
https://en.wikipedia.org/wiki/International_trade
https://en.wikipedia.org/wiki/Supply_chain
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integrated and organized within complex transnational production networks, inclusive of 

both visible and invisible trade (Dicken, 1998; Gereffi, 1994a, 1994b). 

Between 1913 and 1990, the ratio of merchandise trade to manufacturing value added 

doubled in France, Germany, Italy, and Sweden and nearly tripled in USA (Feenstra, 

1998). In his early work based on research on East Asian garment firms, the pioneer in 

value chain analysis (Gereffi, 1994) describes a process of almost ‘natural’ learning and 

upgrading for the firms that joined GVCs. This echoed the ‘export-led’ discourse of the 

World Bank in the ‘East Asian Miracle’ report based on the East Asian ‘Tigers’ success 

(Gereffi, 1994). 

GVC analysis views “upgrading” as a continuum starting with “process upgrading” (e.g. 

a producer adopts better technology to improve efficiency), then moves on to “product 

upgrading” where the quality or functionality of the product is upgraded by using higher 

quality material or a better quality management system (QMS), and then on to “functional 

upgrading” in which the firm begins to design its own product and develops marketing 

and branding capabilities and begins to supply to end markets/customers directly - often 

by targeting geographies or customers which are not served by its existing multinational 

clients). Subsequently, the process of upgrading might also cover inter-sectoral upgrading. 

2.8.2 Concepts of Global Value Chain Analysis 

Gereffi (1994) identified two major types of GVC governance. The first were buyer-

driven chains, where the lead firms are final buyers such as retail chains and branded 

product producers such as non-durable final consumer products (e.g., clothing, footwear 

and food). The second governance type identified by Gereffi was producer-driven chains. 

Here the technological competences of the lead firms (generally upstream in the chain) 

defined the chain’s competitiveness. He further singled out four dimensions of GVCs: a 

value added chain of products, services and resources linked across industries; spatially 

dispersed production and distribution networks; a governance structure and an 

institutional dimension. 

If one unpacked the governance concept, a wide range of functions were identified: 

deciding what was to be produced, selecting participants in the value chain and 

https://en.wikipedia.org/wiki/World_Bank
https://en.wikipedia.org/wiki/East_Asian_Miracle
https://en.wikipedia.org/wiki/Four_Asian_Tigers
https://en.wikipedia.org/wiki/Quality_management_system
https://en.wikipedia.org/wiki/Governance
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determining their roles, determining how to handle the flow of products and services along 

the chain, setting key performance standards, monitoring and in case of failure, 

sanctioning or assisting suppliers. 

Current research (IMF, 2019) suggests that GVCs exhibit a variety of characteristics and 

impact communities in a variety of ways. In a paper (Kaplinsky, 2010) that emerged from 

the deliberations of the GVC Initiative, five GVC governance patterns were identified:  

 Hierarchical chains represent the fully internalized operations of vertically 

integrated firms. 

 Quasi-hierarchical (or captive chains) involve suppliers or intermediate customers 

with low levels of capabilities, who require high levels of support and are the 

subject of well-developed supply chain management from lead firms (often called 

the chain governor). 

 Relational and modular chain governance exhibit durable relations between lead 

firms and their suppliers and customers in the chain, but with low levels of chain 

governance often because the main suppliers in the chain possess their own unique 

competences (and/or infrastructure) and can operate independently of the lead 

firm. 

 4Market chains represent the classic arm’s length relationships found in many 

commodity markets. 

As capabilities in many low- and middle-income economies have grown, chain 

governance has tended to move away from quasi-hierarchical models toward modular type 

as this form of governance reduces the costs of supply chain management and allows chain 

governors to maintain a healthy level of competition in their supply chains. However, 

whilst it maintains short-term competition in the supply chain, it has allowed some leading 

intermediaries to develop considerable functional competences (e.g., design and 

                                                           
4 However, there are limitations to the GVC approach. Their contribution to the growth may be limited if the work done 

in-country is relatively low value adding (i.e. contributes only a small part of the total value added for the product or 

service). In addition there is no automatic process that guarantees diffusion of technology, skill-building and upgrading. 

Developing countries thus face the risk of operating in permanently low value-added activities.  

 

https://en.wikipedia.org/wiki/Vertical_integration
https://en.wikipedia.org/wiki/Vertical_integration
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branding). In the long term these have the potential to emerge as competitors to their 

original chain governor (Kaplinsky, 2010) 

2.8.3 Global Value Chain Research and Firm Ownership 

As Henderson et al. (2002) stated: “there have been few attempts to understand the 

significance of the firm ownership (domestic or foreign, and in the latter case, by 

nationality) for economic and social development in particular society. There is clearly a 

need to recognize that the nationality of a firm ownership maybe a key element in the 

economic and social progress” (p.441). 

The first research question formulated in this dissertation centres around the effect on firm 

ownership on the further value addition to the copper production in Zambia. Full package 

suppliers of copper products have to learn to organize production networks including 

logistics, supply chain management, sales and marketing.  

2.8.4 Conclusion from the GVC Approach  

It offered a very useful tool to understand the challenges and opportunities vested in the 

underdeveloped and developing countries. The GVC approach was well placed as an 

analytical framework tool to look at the extent; nature and depth of inter firm linkages.  

The GVC analytical framework was composed of two important concepts: governance 

and upgrading. These were critical to explain the allocation of value chain functions and 

economic rents along GVCs and the opportunities for firms to move into more sustained, 

profitable stages of the value chain.  

The GVC few studies undertaken pointed out that firm ownership impacted on the 

governance and the depth and the trajectory of value chain improvements.  

2.8.5 Market Dynamics in Mining  

Mining value chain requires a broad range of capital investment at every value chain stage 

of mining operations, processing, fabrications and eventually final components made from 

fabrication stage as shown in the table 2-7 below: 
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Table 2-7:  Capital equipment requirements across the mining value chain (Source 

Fessehaive, 2011) 

 

Zambia’s copper value chain addition downstream is hampered by the following factors: 

Stage of the GVC Capital equipment

Exploration Exploration drilling equipment

Development Development drills and rigs

Shafts

Loaders, trucks

Electrical equipment

Pneumatic and hydraulic equipment

Open-pit mining Drills and rigs

Conveyors

Excavators

Loaders, trucks, trains

Rolling stock

Draglines

Hoists, winders, cages

Coal cutters

Power shovels

Wall and roof bolting systems

Underground mining Drilling equipment

Bulk materials handling (conveyors, locomotives, scrapers)

Pumps and valves

Head gear (motors, chains, cables)

Ventilation equipment

Minerals processing Crushing and grinding equipment, storage tanks, chemicals and reagents

liquid-solid separation equipment, materials handling (conveyors, pumps)

Crushers, screens, mill balls

Grinders, rollers Storage tanks

Materials handling (conveyors, pumps)

Agitators

Power generation systems

Tanks

Vessels

Silos, bins

Smelting Furnaces

Dryers

Refractories

Classifiers, thickeners

Mixers, filters flotation tanks, washers, scrubbers Separators

Dewatering systems, water purification systems

Pumps

Electronic process control systems

Refining Thickeners

Conveyor belts

Filters

Tanks

Dryers
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 Lack of access to long-term capital to refinance production infrastructure 

rehabilitation and upgrade, and to maintain large stocks of inputs and spares in 

order to supply with short lead times  

 

 High cost production structure. Communication, transport and utilities are 

problematic in terms of cost, reliability and access, raising the cost of doing 

business. Fluctuating foreign exchange rates make it difficult for local firms to 

plan expenditures and revenues. Import procedures are expensive and time-

consuming  

 

 Skills shortages in the areas of mechanical and electrical engineering, IT, and 

hydraulics, as well as at vocational and artisanal levels. There is a misalignment 

between skills demand driven by increasing FDI in various productive sectors of 

the economy, and the government skills development strategy. For example, there 

is no skills development strategy for the mining value chain  

 

 Weak cooperation between local suppliers. Suppliers have not developed forms of 

indirect or direct cooperation to address their structural bottlenecks. They recently 

however joined forces under the Zambia Association of Manufacturers umbrella 

with the objective of developing a local content initiative  
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Chapter 3:  Research Methodology 

 Introduction  

The research was undertaken based on the procedure described in the figure 3 below: 

 

 

Figure 3- Research Methodology  

 

It involved the evaluation of Zambia’s potential for more value addition to the copper 

mining, current mining production, value addition stages, downstream production and 

fabrication. 

Literature Review Case Study Areas

1. Copper Mining History in Zambia

2. Major Mining Companies 2. CCS 

3. Copper production 3. ZAMEFA and Neelkanth Cables

4. Ministry of Mines

1. Discussion

2. Conclusions

3. Recommendations

Value Addition Theory

Copper Value 

Addition/Mining stages

Challenges to 

Copper Value 

Addition 

Downstream

1. Four Major Mining Companies(KCM,FQM, MCM and 
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3.1 Data Collection Techniques 

Data collection techniques that were employed in the research are as follows: 

 Using available information and documentation review and 

 Interviews  

3.2 Type of Research Study: 

This section briefly describes the study types undertaken in this research.  The research 

employed use of quantitative approach. Quantitative research, is defined as a systematic 

investigation of phenomena by gathering quantifiable data and performing statistical, 

mathematical or computational techniques. The two quantitative methods are as follows:  

(a) Primary Quantitative Research Methods 

This approach uses four different types of research methods namely: 

 Survey Research/ Descriptive research: This involves the gathering of data to 

test a hypothesis or answer questions regarding subjects of study. Data is collected 

via an interview, a questionnaire or through observation. Descriptive research 

usually employs visual aids such as graphs and charts to aid the reader in 

understanding the numerical data. It is the most fundamental tool for all 

quantitative research methodologies and studies. Surveys used to ask questions to 

a sample of respondents, using various types such as such as online polls, online 

surveys, paper questionnaires, web-intercept surveys. 

 Correlational research: Attempts to investigate whether and to what degree a 

relationship exists between two or more quantifiable variables.  

 Causal-comparative research: This type of research involves group 

comparisons. A causal-comparative research attempts to establish a cause-effect 

relationship among the groups of subjects that make up the independent variable 

of the study  

 Experimental Research: Also known as true experimentation, this research 

method is reliant on a theory. Experimental research, as the name suggests, is 

usually based on one or more theories. This theory has not be proved in the past 

https://www.questionpro.com/online-poll.html
https://www.questionpro.com/blog/surveys/
https://www.questionpro.com/blog/what-is-a-questionnaire/
https://www.questionpro.com/blog/experimental-research/
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and is merely a supposition. In an experimental research, an analysis is done 

around proving or disproving the statement. This research method is used in 

natural science 

(b) Secondary Quantitative Research Methods: 

Secondary quantitative research or desk research is a research method that involves using 

already existing data or secondary data. Existing data is summarized and collated to 

increase the overall effectiveness of research. 

This research method involves the collection of quantitative data from existing data 

sources like the internet, government resources, libraries, research reports etc. Secondary 

quantitative research helps to validate the data that is collected from primary quantitative 

research as well as aid to strengthening or proving or disproving previously collected data.  

Following are five popularly used secondary quantitative research methods: 

 Data available on the internet: With the high penetration of internet and mobile 

devices, it has become increasingly easy to conduct quantitative research using the 

internet. Information about most research topics is available online and this aids 

in boosting the validity of primary quantitative data as well as proving the 

relevance on previously collected data.  

 Government and non-government sources: Secondary quantitative research can 

also be conducted with the help of government and non-government sources that 

deal with market research reports. This data is highly reliable and in-depth and 

hence can be used to increase the validity of quantitative research. 

 Public libraries: Now a sparingly used method of conducting quantitative 

research, it is still a reliable source of information though. Public libraries have 

copies of important research that were conducted earlier. They are a storehouse of 

important information and documents from which information can be extracted. 

 Educational institutions: Educational institutions conduct in-depth research on 

multiple topics and hence the reports that they publish are an important source of 

validation in quantitative research. 

 Commercial information sources: Local newspapers, journals, magazines, radio 

and TV stations are a great source to obtain data for secondary quantitative 

https://www.questionpro.com/blog/what-is-research/
https://www.questionpro.com/blog/secondary-research/
https://www.questionpro.com/blog/quantitative-data/
https://www.questionpro.com/blog/quantitative-data/
https://www.questionpro.com/blog/what-is-market-research/
https://www.questionpro.com/blog/what-is-research/
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research. These commercial information sources have in-depth, first-hand 

information on economic developments, political agenda, market research, 

demographic segmentation and similar subjects. 

Both quantitative methods described above were employed in this research. For Primary 

quantitative research study employed the descriptive and experimental quantitative 

research methods. A descriptive study has been adopted because this research aims at 

collecting and analysing numerical data using descriptive statistics through visual aids 

such as graphs to answer questions. Experimental approach was equally used as it involves 

controlling the independent variables such as transportation, cost of electricity, other raw 

material other than copper needed in the value addition, to determine the effect on the 

dependent variable of copper value addition downstream.  

3.3 Sample Design  

Sampling process involved the selection of study elements from a population. Non- 

probability methods were employed in this study. Non-probability methods that exists are 

as follows: 

 Quotas sampling – This is closely likened to stratified sampling. The only 

difference being in the second step. Instead of using random sampling in the 

second step, the quotas sampling technique selects the elements based on some 

already defined measure  

 Purposive sampling –This is also known as judgmental sampling. It involves 

selecting a sample based on the personal judgement of the researcher.  

 Convenient sampling – This selects a sample based on what is available and 

convenient.  

For the purpose of this study, the convenient sampling method was selected. Zambia has 

many mining companies that include four major companies (KCM, FQM, LMC and 

MCM) processing plants (CCS), fabrication and numerous small scale mining to mention. 

Information relating to the major mining, processing and fabricating plants are easily 

available through ZRA, Ministry of Mines, Bank of Zambia and World Bank Reports.  
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Interviewed personnel were easily available and selected from Senior Management at 

KCM, Neelkanth Cables, ZAMEFA and Ministry of Mines.  

3.4 Data Collection Method and Process 

The research involved extensive review of literature on Zambia copper mining industry 

upstream and downstream and visitation to the copper rods fabricating companies, 

namely; ZAMEFA and Neelkanth Cables of Zambia. Further visits to the government 

ministries to investigate the copper mining and value addition policies were undertaken.  

Extensive desk study through literature at the Zambia Chamber of Mines, Central 

Statistical office, ZCCH-IH, BOZ and many publications related to the copper mining 

activities in the country, Southern Africa  and the world were reviewed for purpose of this 

discussion.  

Since Zambia’s economy is heavily dependent on mining activities, some international 

organizations such as the International Copper Study Group and the World Bank carry out 

yearly report to show progress on the economy of the country. These provided vital 

information through publications. 

The objective of the research being the potential of value addition in Zambia mining 

industry to the downstream, it was necessary to understand the current supply levels of 

copper and rod/cable production and analyze any short coming to reaching the potential. 

3.5 Approach in Evaluating Copper Value Stages 

The vale addition trend across the stages is estimated by the curve with the coefficient of 

determination (R-squared) of 0.9974. Only 0.26 percent of estimation is not determinable 

modeled as per below: 

𝑝 = 6.0117𝑥2.3717 

Where 𝑝 – is the price per kilogram of copper at each value addition and 𝑥 stages from 1 

(Mining and Refinery) to 3 (Final stage) which includes assembly of the components that 

have been made from stage 2 (metal fabrications).  
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This helps to understand the need for more copper value addition and therefore come up 

with what it would take to achieve more value addition to the commodity downstream. 

3.6 Interview Process 

Interviews conducted took the form of a general interview guide, standardized open and 

sometimes informal conversations. The interviews took form of asking questions prepared 

beforehand. Heads of various concerned departments from KCM, ZAMEFA and 

Neelkanth Cables were interviewed.  

KCM senior Management staff in the Logistics, Smelter, Tax, Sales, Concentrate 

procurement and shipping were interviewed and were able to explain their role in the value 

addition process of copper.  

3.7 Data Analysis 

Microsoft excel was used to simulate different evaluation results. The software was used 

as the most suitable application for the purpose of this research to help in the discussion, 

conclusions and recommendations. 
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Chapter Four: Presentation of Results and Findings 

 Copper Value Addition in Zambia 

4.1 Introduction 

According to the 7th National Development Planning by the Ministry of National Planning 

and Development (2017) of the Republic of Zambia, the desire of the Zambian 

government is to diversify the economy for sustained growth and social economic 

transformation.  In the work done by International Council on Metals and Mining (ICMM, 

2014), verified data from 2012 statistics shows that, in that year, 86 percent of the foreign 

direct investment that came into Zambia was due to the mining industry, 80 percent of the 

country’s export earnings came from the mining industry, as well as over 25 percent of all 

revenues collected by government. Summary discussion of Copper anode and Copper 

Cathodes production for the four major mining companies namely; Konkola Copper 

Mines, Lumwana Copper Mines, Kansanshi Copper Mines and Mopani Copper is as given 

below:  

4.2 Konkola Copper Mines 

KCM (with operations in Kitwe, Nampundwe, Chingola and Chililabombwe) has a 

number of processing plants that allow it to produce value-added products up to 

copper cathodes. The processing plants (KCM, 2018) include:  

 The Nchanga Smelter which converts copper concentrates into copper 

anodes and a copper-cobalt alloy. 

 The Tailings Leach plant is utilized to convert acid-soluble copper from 

tailings into copper cathodes. 

 The Konkola concentrator processes ore sourced from the Konkola 

underground mine to produce a copper flotation concentrate for subsequent 

smelting. 

 The Nchanga concentrator system comprises three mills and a flotation 

system that treat ore from the Nchanga underground, open pits and low-

recovery ore stockpiles.  
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 The Nkana Refinery processes copper anodes from the Nchanga Smelter 

into fully refined LME grade-A copper cathodes. 

4.2.1 Nchanga Smelter 

In October 2008 (ZCCH-IH, 2018) a 311,000 TPA state-of-the-art Nchanga smelter was 

commissioned in Chingola. The new copper smelting technology is more environmentally 

friendly and energy efficient than the older Nkana smelter it has replaced. With the latest 

available data the Nchanga Smelter ranks itself among the top 10 smelters in the world 

with regards to Sulphur capture at 99.6%. To increase the Cobalt recovery from copper 

concentrate, a second Cobalt Recovery furnace was commissioned in 2012. 

4.2.2 Konkola Concentrator. 

The Konkola mine has a new 6 million tonnes per annum (mtpa) capacity concentrator 

with two streams– one commissioned in October 2008 (3mtpa) and the second 

commissioned in 2010 (3mtpa) (ZCCH-IH, 2018). The Konkola Concentrator processes 

copper ore sourced from the Konkola underground mines using froth flotation to produce 

a copper flotation concentrate for subsequent smelting at KCM's Nchanga smelter. The 

copper ore, which is hoisted from No. 1 shaft and No. 4 shaft, is transported via conveyor 

belt directly to the Konkola Concentrator and the ore from the Shaft 3 is transported 3km 

by dump trucks to the concentrator. In addition, KCM also has an older 2.3 metric tonnes 

per annum concentrator at Konkola, which was originally commissioned in 1957 (ZCCH-

IH, 2018). This older concentrator is currently on care and maintenance 

4.2.3 Nchanga Concentrators 

The Nchanga concentrators comprise three processing units. These are the New East Mill, 

with a design capacity of 6.5 million TPA and was commissioned in February 2012, and 

the New West Mill, which has a design capacity of 3.0 million TPA and was 

commissioned in October, 2012 (KCM, 2018). The two new plants each have single line 

equipment consisting of one SAG mill (semi autogenous mill) and one ball mill operating 

in series.  The New East Mill treats material from Nchanga Open Pit and stockpiles of low 

recovery ore, while the New West Mill treats material coming from Nchanga 
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Underground (NUG). The Old East Mill, which was commissioned in 1967 and has a 

capacity of 5 million TPA, still treats copper ore from the Open Pits. 

4.2.4 Tailings Leach Plant 

The Tailings Leach Plant (TLP) was commissioned in 1971 (KCM, 2018). The TLP 

comprises an acid leach circuit, which processes flotation tailings from the Nchanga 

concentrator system and hydraulically reclaimed tailings sourced from KCM's tailings 

storage facilities or the production of Grade A copper cathode. 

Current tailings are pumped directly from Nchanga concentrator circuits, while reclaimed 

tailings are transported via a pipeline network to the TLP from reclamation dams. Current 

and reclaimed tailings are thickened for sulphuric acid leaching. Copper cathodes from 

the TLP are sold as exports. The TLP has gone through different stages of development 

from the time it was commissioned. The latest expansion (TLP4) was completed in 2012 

when the processing capacity was increased from 42,000 to 50,000 tonnes per day ICMM, 

2014). 

4.2.5 Nkana Refinery 

KCM operates Nkana Refinery in Kitwe approximately 55 kilometers from Chingola. The 

production capacity of the refinery was expanded by 50 percent to 300,000 tonnes per 

annum in 2009. The refinery converts copper anodes, which have a copper grade of ~99.6 

percent, that come from the Nchanga Smelter to fully refined copper cathodes, at a grade 

of 99.99 percent. These cathodes are registered on the London Metals Exchange as 

Rhokana Electro-refined Cathodes (REC) (ICMM, 2014). 

4.3 Lumwana Mining Company Limited 

A company owned by Barrick Gold has a capacity produce 20,000,000 tonnes ore from 

its open pit mining operations in the North Western Province of Zambia and 

approximately 200,000 tonnes of copper concentrates (ICMM, 2014).  
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4.4 Kansanshi Copper Mines 

Kansanshi Mines in Solwezi is owned by First Quantum Minerals and started its 

production in the year 2005 which yielded 70,000 tonnes of copper (ICMM ,2014). Today 

it produces upward of 270,000 tonnes of copper per year and utilizes state-of-the-art 

technology to extract copper and gold from three very different ore types, with world-

class efficiency. The complexity of equipment and processes and high capital value 

requires specialist expertise as well as effective supervision and operation. The mining 

division started moving material out of the pit in 2005, with an annual BCM of 23,000,000 

tonnes and has expanded to 62,000,000 tonnes in 2013 (ZCCM-IH, 2018).  

4.5 Mopani Copper Mines Plc 

Mopani Copper Mines Plc is a Zambian registered copper mine owned by ZCCM-IH 

(10%), Glencore Plc (73.1%) and First Quantum Minerals Ltd (16.9%) (ZCCM-IH, 2018). 

In April 2000, Mopani purchased assets of the Zambia Consolidated Copper Mines 

Limited (ZCCM) comprising underground mines, a concentrator, a smelter and a refinery 

at Mufulira mine site and underground mines, open pits, a concentrator and a cobalt plant 

at Nkana mine site in Kitwe. MCM produced 212,000 tonnes per year  of copper 

(including refined copper from third-parties) during the year ended 31st December 2013, 

representing a 13 percent increase year-on-year (2012: 187,000 tonnes ) and produced 

185,087 tonnes per year  of copper (including refined copper from third-parties) during 

the year ended 31st December 2014 (2013: 212,000 tonnes) (ZCCM-IH, 2018) 

4.6 Zambia’s Share of Copper Production  

According to the International Copper Study group (ICSG, 2018), Zambia’s share of the 

copper production in 2017 was approximately 5 percent of that of the whole world (Figure 

4). The production of copper around the world from 2013 to 2017 increased from 18 

million tonnes to 20 million tonnes respectively while that of Zambia for the similar years 

was 750,000 tonnes to 791,000 tonnes per year respectively. This is a slight improvement 

as shown in Table 4-1. 
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Figure 4 -shows the production of copper from 1963 to 2011(Source: ISCG, 2017) 
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Table 4- 1: Global copper mine production outlook - (tonnes copper in concentrate & leach 

output) (Source: Wood Mackenzie May 2018 Report 

Country 2013 2014 2015 2016 2017 2018 

Botswana 43 52 32 10 4 9 

Congo DR 951 1086 1099 1082 1152 1376 

Eritrea 22 89 65 25 8 12 

Mauritania 38 33 45 33 29 30 

Morocco 9 17 20 21 20 19 

South Africa 81 92 94 83 79 81 

Zambia 750 710 717 766 791 902 

Others 15 16 26 32 36 36 

Total Africa 1908 2095 2097 2051 2120 2465 

 

Table 4-2 below shows the performance of copper in Africa from 2013 to 2018. It shows 

the copper production from smelting, refining and consumption of refined copper. Zambia 

ranks number 1 in the production coming from the smelters due to higher capacity 

available more than any other country in Africa. However, lags behind DRC in refined 

copper production and is in the others category when it comes to consumption of copper 

cathodes downstream. 
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Table 4- 2: Copper smelter production, refined production and consumption (Source: Wood 

Mackenzie, August 2018) 

 

Smelter Production               

Year 2013 2014 2015 2016 2017 2018 2019 2020 

Country          

Namibia 30 41 45 49 48 48 50 50 

South Africa 75 76 67 68 71 73 76 76 

DRC 235 326 261 150 200 494 683 759 

Zambia 573 526 648 716 803 889 929 984 

Zimbabwe 4 5 5 5 5 5 5 5 

Totals 917 974 1026 988 1127 1509 1743 1874 

           

           

Refined production         

Year 2013 2014 2015 2016 2017 2018 2019 2020 

Country          

Egypt 4 4 4 4 4 4 4 4 

South Africa 75 76 67 68 71 73 76 76 

DRC 660 852 876 821 851 1096 1314 1456 

Zambia 568 513 490 332 325 525 562 617 

Others 4 5 5 8 15 19 20 20 

Totals 1311 1450 1442 1233 1266 1717 1976 2173 

           

           

Refined consumption         

Year 2013 2014 2015 2016 2017 2018 2019 2020 

Country          

Egypt 89 105 110 105 98 105 114 124 

South Africa 75 65 63 58 59 59 61 62 

Others 44 49 52 53 55 57 59 61 

Totals 208 219 225 216 212 221 234 247 

 

4.7 Zambia Copper Smelter Production 

In order to understand the performance of Zambia’s copper cathode fabrication business, 

information on the copper raw materials produced in Zambia at different levels from 

copper ore to copper cathodes was reviewed.  
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Zambia has a potential to produce annually over 1 million of finished copper anodes and 

cathodes. She has four major mining giants that together at full potential can produce over 

a million tonnes. 

Zambia raw copper production for the year 2017 was about 791,000 tonnes (Wood 

Mackenzie, June 2018). Konkola Copper mines alone produced approximately 23% of 

Zambia copper production. Less than 5% of the finished refined copper cathodes was sold 

to the local fabricators and rest is exported mainly to China, India, Europe and Far East. 

Below table 4-3 shows the potential copper anode production from Smelters in the 

Copperbelt and North Western province of Zambia and 2016 copper production. 

Table 4- 3: Major Copper Mines Production 2016 (Source: ZCM, 2017 and Mintek 2016) 

Mining Company KCM MOPANI KANSANSHI CHAMBISHI TOTAL 

Potential Smelter 

Production(kt) 300 275 300 250 1125 

Mine Production(kt) 186 41 273 50 550 

4.7.1 Kansanshi Copper Smelter 

Kansanshi Copper Smelter is the newest Copper smelter in Zambia located in the North 

Western Province of Zambia. It is built in Solwezi the headquarters of the province. It 

utilises IsaSmelt Smelting technology capable of processing 1.2 million of copper 

concentrates per year which can result into cast output of 300,000 tonnes. The plant 

consists of an IsaSmelt furnace, a matte- settling electric furnace, four converters and two 

anode furnaces. 

Prior to the Smelter, the mining giant was already producing SX-EW copper cathodes. 

Current total mine production is approximately 350,000 to 400,000 tonnes per year with 

250, 000 tonnes produced from the Copper Smelter. 

4.7.2 Konkola Copper Mines Nchanga Smelter 

Konkola Copper mines is a unit owned by the Vedanta group with operations in the 

Chingola’s Copperbelt of Zambia. It operates an autistic direct to blister flush smelting 

technology at the Nchanga plant. The smelter which was commissioned in 2008 includes 
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a 112 tonne per hour direct copper flash furnace. The smelter has a capacity to produce 

300,000 tonne per annum. 

4.7.3 Mopani Copper Mines 

MCM Copper Mines commissioned their smelter in the year 2006 utilizing Isa Smelt 

technology at Mufulira in Zambia’s Copperbelt. This replaced the existing electric 

smelting technology furnace which was introduced in 1971. Prior to the electric smelting 

design, there was the reverbertory furnace used for smelting from 1937.  It has a capacity 

to produce 200Kt/a. The smelter is owned by a joint venture company, Carlisa Investment 

Corporation, Comprising First Quantum Minerals, ZCCH-IH and Glencore.  

4.7.4 Chambishi (CNMM) Copper Smelter 

Chambishi Copper smelter is owned by the China Nonferrous Metal Mining Group of 

China and is located in Chambishi. Like Many smelters in Zambia, it utilizes the IsaSmelt 

technology. It was commissioned in 2006 and has since been expanded to operate at a 

capacity of 250,000 tonnes per year. 

4.8 Markets: Zambia Copper Exports and Imports 

Figure 5 shows copper exports from January 2017 to November 2017 (CSO, December 

2017) with November 2017 recording the highest for the year at 100,000 tonnes. Though 

the report doesn’t not qualify the types of copper raw materials being exported, research 

has shown that Zambia exports Copper cathodes, Copper anodes/blister and Copper cobalt 

alloy as shown in Tables 4-4 and 4-5 respectively on copper exports and imports. Europe 

and Asia are still preferred destinations for copper exports from Zambia.  
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Figure 5 Source Zambia Central Statistics (CSO, 2017) 
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Table 4- 4: Export destination for November 2017 and February 2018(Source: CSO, 2018) 

 

 

 

 

 

 

 

 

 

 

 

MAJOR FIVE EXPORTS DESTINATIONS 

HS Code DESCRIPTION COUNTRY Nov-17 Feb-18

74020020 Copper Anodes SWIZERLAND 2,362        1,715             

74031110 Copper cathodes SWIZERLAND 1,545        876                

74020011 Copper blister SWIZERLAND 150           493                

74031900 Other refined Copper SWIZERLAND 20             218                

Subtotal 4,077        3,302             

74020020 Copper Anodes CHINA -            -                

74020011 Copper blister CHINA 960           400                

74032990 Copper Cobalt Alloy CHINA 54             66                  

74031900 Other refined Copper CHINA 60             8                    

Subtotal 1,074        474                

74020020 Copper Anodes SINGAPORE 178           192                

74031110 Copper cathodes SINGAPORE 360           345                

74020011 Copper blister SINGAPORE 180           151                

74031900 Other refined Copper SINGAPORE 3               2                    

Subtotal 721           690                

74020020 Copper Anodes SOUTH AFRICA 142                

74031110 Copper cathodes SOUTH AFRICA 300                

74081100 Wire of Refined Copper cross sect dimension >6mm SOUTH AFRICA 78             16                  

85444900 Electric Conductors for a Voltage <=80V, not fitted with connectors SOUTH AFRICA 8               14                  

Subtotal 86             472                

74081100 Wire of Refined Copper cross sect dimension >6mm Others 54             66                  

85444900 Electric Conductors for a Voltage <=80V, not fitted with connectors Others 16             14                  

Subtotal 70             80                  

TOTALS 6,028        5,018             

US$ Equivalent 602.8 501.8

Tonnage 100,467    83,633           



50 
 

Table 4- 5: Major five imports sources of input to the Zambian copper mining industry Feb 2018 

((Source: CSO, 2018) 

 

Source: CSO 

4.9 Zambia Copper Fabrication Companies 

Zambia currently has two Companies processing finished copper cathodes into Copper 

rods and copper cables. These are ZAMEFA and newly established Neelkanth Cables 

Limited.  

4.9.1 Metal Fabricators of Zambia (ZAMEFA) 

It is a Zambian based company in Luanshya, Copperbelt. The Company's principal 

activity is the manufacture of copper rod, copper and Aluminum electrical conductors for 

sale to customers in the domestic and foreign markets. The Company is also engaged in 

the manufacturing and selling of telecommunications cables. 

The company buys its raw materials from four Zambian mining companies namely; 

Mopani Copper Mines, Konkola Copper Mines Plc, Luanshya Copper Mines Plc and 

Chambishi Metals. On average, the company purchases approximately 1500 to 2000 

tonnes of copper cathodes grade A for their plant. 

MAJOR FIVE IMPORTS SOURCES OF COPPER K'Million

HS Code DESCRIPTION COUNTRY Feb-18

85364900 Relays for a Voltage 60-1000V CHINA 75          

84295900 Self-propelled bulldozers, excavators... nes CHINA 15          

85255000 Transmission apparatus CHINA 19          

Subtotal 109        

26030029 Other - Copper Concentrates CONGO DR 645        

74010010 Copper matte CONGO DR 10          

26030022 Copper concentrate mixed CONGO DR 2            

26030021 Copper Concentrates CONGO DR 294        

Subtotal 952        

74020020 Road tractors for semi-trailers UNITED ARAB EMIRATES 10          

87163100 Tanker trailers and tanker semi-trailers UNITED ARAB EMIRATES 6            

Subtotal 16          

84749000 Parts of Machinery SOUTH AFRICA 71          

84139100 Parts of pumps for liquids SOUTH AFRICA 32          

87042100 Vehicles SOUTH AFRICA 51          

Subtotal 154        

TOTALS 1,230      

US$ Equivalent 123        

Tonnes 20,500    
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4.10 Neelkanth Cables Limited 

Neelkanth Cables Limited is a cable company situated in the Copperbelt, Ndola town. 

NCL produces similar products as ZAMEFA and products conform to the ZABS 

standards. The company was commissioned in 2016 to provide the much needed cables 

for the growth of the Zambian economy at a cost of approximately US$17 million. 

The company purchases its raw materials from Chambishi and Mopani Copper mines. The 

current consumption of cathodes is approximately 150 to 200 tonnes per month. 

Expansion plans are in place to increase production from current 150 tonnes to 700 tonnes 

by 2019. This production represents under 1 percent of copper produced by the whole 

country. 

The company has one furnace for fabricating copper cathodes into 8mm rod size which in 

turn is fabricated in all different sizes of copper cables for domestic and industrial use. 

Being a new company, only Low and medium voltage cables are produced. 

 

4.11 Zambia Mineral Resource Development Policy 

The Republic of Zambia has put in place  policy measures aimed at to adding value to the 

downstream production of copper by discourage export of raw material. There are a 

number of taxes on raw material from ore to copper concentrate. There is a 10 percentage 

tax slapped on any mining company wishing to export this raw material. However, the 

importation of raw material processing equipment attracts a duty free charge. 

Until 2008, Zambia’s mining sector was regulated by the 1995 Mines and Minerals Act, 

the piece of legislation which privatised the mining assets. The Act provided for fiscal 

incentives to be negotiated with each mining company and enshrined in bilateral 

Developments Agreements (DAs)5. The DAS signed between 1997 and 2004 by Zambia 

and the mining companies included provisions on local procurement. The mining 

companies were to grant local firms an adequate opportunity to bid for tenders and refrain 

                                                           
5 The DAs were revoked in 2008 and all the mining companies now operate under a common legislative 

framework  
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from unfair discrimination. This was to be monitored by the ministerial committee 

comprising of the Ministry of Mines and Mineral Development and the Ministry of 

Commerce, Trade and Industry (ICMM, 2014). 

The mineral resource development policy of 2013 provides for value addition in mining 

industry clause 7.10. The clause has three bulleting points on value addition as follows: 

Providing an appropriate legal and fiscal regime 

 Exploring opportunities to expand the local metallurgical plant 

capacity in the country; and 

 Identifying market potential for national and regional consumption 

of value added products. 

The Government of the Republic of Zambia announced the 7th National Development plan 

for the period 2017 to 2021. This is the successor to the 6th National Development Plan, 

2013 to 2016.The goal of the 7NDP is to create a diversified and resilient economy for 

sustained growth and socio economic transformation driven, among others, by agriculture, 

tourism, manufacturing and mining. This document outlines Zambia direction for all 

social economic driven sectors including the mining and manufacturing industry. Zambia 

has had so far 3 development plans since the introduction of the medium term 

development planning process in the early 2000s, namely the Fifth Development Plan, 

2006-2010(FNDP), Sixth National Development Plan, 2011-2015(SNDP) and the revised 

Sixth National Development Plan, 2013-2016  )R-SNDP). Table 4-6 shows percentage 

contribution of the mining sector towards GDP and clearly shows increase by 10 percent 

since privatisation of the mines. 
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Table 4- 6: GDP (%) performance by Sector (Source: Central Statistics Office (CSO), 2018) 

Sector 2000 2014 

      

Agricultural, Forestry and Fishing 23.8 6.8 

Mining and Quarrying 4.2 14.6 

Manufacturing 9.8 6.8 

Electricity, Gas and Water 3.2 2.6 

Construction 7.4 8.9 

Restaurant, Bars and Hotels 1.8 1.6 

Wholesale and Retail Trade 18.8 21.8 

Transport, storage and Communications 3.3 5.9 

Financial Intermediaries and Insurances 8.5 3.1 

Real Estate and Business Services 7.7 6.6 

Community Social and Personal Development 10.5 14.4 

 

  

4.12 Cost of Transportation 

Transportation in the mining industry is key to running of operations at all level of value 

addition. Inputs at every stage of value addition require local and foreign materials. Rail 

and road movement provide access to raw material in all these stages. The cost of 

transportation from the mines to the port ranges from US$140 to US$200/tonne (ZDA, 

2016) depending on the destination port. Trucks loaded with copper from the mine 

premises move in convoy to reduce risks of theft and as part of insurance policy. Zambia 

being a land locked country moves her material by road and rail through her neighboring 

country to the port for export. Table 4-7 shows transportation cost for the year 2016 as 

captured by Zambia Development Agency. 
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Table 4- 7: 2016 Transportation cost to port by road (Source: ZDA, 2016) 

Exports to Beira (Mozambique) 

From Rate 

Lusaka US$145 

Ndola US$156 

Kitwe US$156 

Chingola US$156 

  

Exports to Durban (South Africa) 

From Rate 

Lusaka US$150 

Ndola US$183 

Kitwe US$183 

Chingola US$183 

  

Exports to Dar Es Salaam(Tanzania) 

From Rate 

Lusaka US$150 

Ndola US$133 

Kitwe US$133 

Chingola US$133 

4.13 Energy Costs in Zambia 

Energy costs, in particular electricity tariffs, have attracted much attention and 

controversy in recent years. Electricity is required at every level of copper value addition 

and accounts for more than 10 percent (ICMM, 2014) of the total mining operations cost, 

copper fabrication and final copper products generations. The cost of energy for mines on 

the Copperbelt – which are supplied by Copperbelt Electricity Corporation – has more 

than doubled since 2004, from around 3.3 US cents/kWh to about 7.3 US cents/kWh 

(ICMM, 2014). Mines in North-Western Province are supplied by Zambia Electricity 

Supply Corporation. Below figure 5 shows the 2019 comparison of electricity pricing in 

the southern region: 
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Figure 6: 2019 comparison of Electricity Pricing in the Southern Region (Source: 

ZESCO, August 2019). 

Zambia is a member of Southern Africa Power Tool (SAPP). According to the Journal of 

Energy in Southern Africa Article 29, the demand for electricity in the region grew from 

200 Twh to 295 Twh an annual rate of 2 percent per year. The SAPP was established in 

1995, the oldest power pool in Africa. Below Table 4-8 shows Southern Africa Power 

Pool energy statistics as of 2016. There is a neck to neck electricity requirements and 

capacity for all the countries in the southern Africa and hence any disturbances in the 

capacity will result in the erratic supply of electricity. 
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Table 4- 8: shows Southern Africa Power Pool energy statistics as of 2016 (Source: SAPP, 

2016) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Country Utility Installed Capacity (MW)Net Capacity (MW)Maximum Demand(MW)

Angola ENE 3,129                             2,500                     1,869                             

Botswana BPC 927                                459                        610                                

Lesotho SNEL 2,457                             1,076                     1,376                             

Malawi LEC 74                                  70                          150                                

Mauritius ESCOM 352                                351                        326                                

Mozambique EdM 2,724                             2,279                     1,850                             

Namibia Nampower 493                                354                        667                                

South Africa Eskom 48,467                           46,202                   34,481                           

Swaziland SEB 70                                  70                          220                                

Tanzania Tanesco 1,366                             823                        1,051                             

Zambia Zesco 2,734                             2,734                     2,194                             

Zimbabwe ZESA 2,045                             1,555                     1,615                             

Totals 64,838                           58,473                   46,409                           
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Chapter 5: Discussion of Results  

 Data Discussion and Analysis 

The Government and population of Zambia have long looked to copper fabrication as a 

potential opportunity for adding more value to the country’s copper. Zambia has long held 

a desire to add more value to its copper and the government believe that copper fabrication 

could represent an important source of economic growth, jobs and diversification. Copper 

is clearly a major input into the copper fabrication industry as indicated in figure 6. 

5.1 Value Addition analysis  

Value addition is said to be a process of enhancing the product or services so that they are 

worth more because of they have been improved or something has been added to create 

more value. In literature review, we looked at different stages of copper processing from 

mining to final products. Below is a summary of what was reviewed: 

 Stage 1: Mining and refinery process. In this stage, copper ore is extracted from 

underground or open pit and goes through crushing process together with removal 

of impurities to create a product with high level of copper purity 

 Stage 2: Metal fabrications. In this stage the copper is transformed into shapes 

such as stranded copper wires, insulated copper wires, copper bars and inductor 

coils  

 Stage 3: This is the final stage. It includes the assembly of the components that 

may have been made in stage 2 into final finished products such as electrical 

Gadgets and appliances, instruments, machines, equipment such as cars, electrical 

generators. 
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Figure 7: Copper Value Addition Supply Chain6 

 

The table 5-1 below explains the value added from first stage to final stage. It is clear that 

the final product has more value added to it as evidenced by the price which is 30 times 

the first stage. The vale addition trend across the stages is estimated by the curve with the 

coefficient of determination (R-squared) of 0.9974. Only 0.26 percent of estimation is not 

determinable modeled as per below: 

𝑝 = 6.0117𝑥2.3717 

Where 𝑝 – is the price per kilogram of copper at each value addition and 𝑥 stages from 1 

to 3. Table 5-1 and Figure 8 gives summary of value added stages from 1 to 3. 

 

 

 

 

                                                           
6 Figure 6 compiled by the researcher  
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Table 5- 1: Copper value stages (Source: Mulunda Et al, 2015) 

Mineral 

Stage Value 

Stage 1 Stage 2 Stage 2 Stage 3 

Refined 

Copper(US$/kg) 

Rod 

wire(US$/kg) 

Inductor 

Coil(US$/kg) 

Inductor Coil in Music 

speaker(US$/kg) 

Copper 5.80 30.00 90.00 150.00 

 

 

Figure 8- Copper value addition curve 

 

 

5.2 Firm ownership and impact on supply chain 

All the five major mines in Zambia are not locally owned. Table 5-2 below shows current 

mine ownership for the major mining companies: 
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Table 5- 2: Overview of Zambia four mining ownership (SOURCE: ICMM, 2014) 

Mining company Owner Type of operation 

Lumwana Mining Company Barrick, 100% 
Ore and 

Concentrate 

Kansanshi Mining 
First Quantum Minerals,79.4%, 

and ZCCM-IH, 20.6% 

Ore and 

Concentrate 

Metal 

Konkola Copper Mines 
Vedanta Resources, 79.4%, and 

ZCCM-IH, 20.6% 

Ore and 

concentrate 

Metal 

Mopani Copper Mines 

Glencore International AG,  

73.1%, First Quantum Ore and  

Minerals, 16.9% and Concentrate  

ZCCM-IH, 10%  Metal 

Chambishi Copper Smelting 

Company 

China Nonferrous Metal Mining 

(Group) Company, 60% and 

Yunnan Copper Industry 

(Group), 40% 

Metal 

 

Apart from Lumwana that produces ore, other mining companies have gone a step further 

in producing value added copper like copper anodes and copper cathodes. Lumwana is 

100% foreign owned and the copper concentrates produced from the mine is sold locally 

due to the imposed tax of 10% on concentrates exports. If there was no tax on the copper 

concentrates, Lumwana would probably export the produce to smelters in China and India. 

As shown in table 5-2 above, all mining companies in Zambia process copper up to stage 

1 of copper value addition. This however is of very low value.  

These companies have already established copper markets outside Zambia for their 

produce. For example, KCM and CCS parent companies are based in India and China 

respectively. Parent companies own smelters relying on the produce from Zambia for their 

raw material. This affects mining companies coming up with refineries as doing so will 

deprive the much required raw materials for the smelters, refineries and rod plants in their 

country of origin. 
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5.3 Copper Anodes and Cathodes Production Potential 

Copper anode or copper blisters is not a final product but value is added up to 

approximately 99.6 percent copper content. Copper anodes are further processed to copper 

cathodes, a product used in copper rod production.  Therefore, there is a cost of treatment 

when selling copper anodes as the final receiving smelter and refinery need to melt or 

refine respectively. This reduces the value associated with selling and comes as a discount 

to the copper price as per international standard copper/blister contract. 

However, processing copper anodes within Zambia at reduced cost of electricity, the 

charges of refining are eliminated and only controlled in the refinery. Current copper 

anodes refinery charges on spot contracts are around US$210 per tonne (Woodmac, 

August 2018).  

During the process of electrolytic at the refinery, some anodes slimes are deposited at the 

bottom of the cells. As a general rule in copper smelting (Mintek, 2016), for every 450 

tonnes of copper anodes treated at Nkana Refinery in Kitwe, 1 tonne of anode slimes is 

produced. Copper anode slimes comprises of valuable elements such as gold, silver, 

copper, selenium, palladium, platinum (KCM website www.kcm.co.zm/our-products, 

2018). Depending on the elements composition the cost per tonne averages US$33,000 

(Metal Bulletin, August 2018).  This helps reduce the cost of running both the smelter and 

the refinery. Zambia can produce 2,500 tonnes copper anodes per year if all the smelter 

reach their potential of 1.125 million tonnes production and if all the anodes are refined 

into copper cathodes.  

The current copper cathode premiums for Shanghai CIF grade A is around US$75/tonne 

(Metal Bulletin, June 2018).  Assuming all our Copper anodes are refined into finished 

copper cathodes at the above premium, the premium earnings alone will be US$80 

million. Table 5-3 below illustrates the earnings from copper cathodes compared to copper 

anodes/blister and further adding value downstream to copper wire. This is considering 

2017 average copper prices. 

 

 

http://www.kcm.co.zm/our-products
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Table 5- 3: Value addition analysis (Source: Wood Mackenzie, August 2018) 

 

Where: 

 TC means treatment charge (deduction to value)  

 

5.4 Constraint to expansion of copper rod and cable production industry 

Zambia has a small copper fabrication industry that produces a narrow range of products 

for domestic use and for export to regional markets where it benefits from market 

proximity. However, these markets are small, and Zambia competes with the larger, more 

developed South African copper fabrication industry. Zambia’s fabrication industry is 

growing rapidly, but from a small base, led by ZAMEFA and new company situated in 

Ndola, Neelkanth cables. There are a limited number of companies involved in the copper 

possessing in Zambia. World Bank report (World Bank, 2011) indicates that at the first 

stage of copper processing, Zambia has a domestic, regional and international orientation; 

and the cast product foundry Non Ferrous Metals has a domestic orientation.  

However, the two companies do not have the capacity to consume the 800,000 tonnes 

produced from the mines. Combined consumption for both plants is less than 5% 

(approximately 40,000 tonnes). Copper fabrication requires other raw materials, many of 

which are not available in Zambia.  

Product Tonnage Element
Unit of 

Measure
LME Price(US$) Anode Compostion Quantity Value(US$)

Copper US$/tonne 6,118.00 99.60% 1,120,500    6,855,219,000.00   

Gold US$/g/tonne 14.00 30 1,085,087    15,191,216.42        

Silver US$/g/tonne 1,100.00 1 36,170         39,786,519.20        

TC US$/tonne 210.00 300,000       236,250,000.00      

6,673,946,735.62 

Product Tonnes LME Price Premium(US$) Final Price Value(US$)

Cathodes(Refinery) 1,125,000 6,118.00 75 6,193.00 6,967,125,000.00            

Cathodes(Leaching) 500,000 6,118.00 75 6,193.00 3,096,500,000.00            

Silmes 2,500           33,000.00 0 33,000.00 82,500,000.00                  

Total 10,146,125,000.00         

Source(Metal Bulletin, May 2018)

Product Tonnes LME Price Premium(US$) Final Price Value(US$)

Rod Wire 1,625,000 6,118.00 250 6,368.00 10,348,000,000.00          

Copper Blister/Anode 1,125,000    

Total
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As a general rule, the industry prefers to use scrap, provided that there is a supply of 

acceptable quality, and 37 percent of copper used is derived from scrap metal. However, 

Zambia lacks sufficient quantities of scrap to sustain a major copper fabrication industry. 

In addition, many copper products are copper alloys and Zambia produces only a few of 

the other metals required (e.g. nickel). The need to import other metals (particularly zinc 

to make brass) to a land-locked country such as Zambia is a source of comparative 

disadvantage. 

Though the investment to the copper fabrication industry is not as huge as compared to 

the mining industry, most Zambian owned companies cannot afford to invest in such huge 

expenditures. The cost of borrowing on the market to set up such a plant within Zambia 

is costly to as high as 35% interest rates. 

 

5.4.1 Market for the products 

Local copper fabricators have domestic, regional and international orientation. The 

Companies sells most of their products to the local Government companies ZESCO and 

ZAMTEL (Table 5-4). They have a good reputation for quality and hence able to penetrate 

the international markets like the surrounding neighboring countries, South Africa and 

India. 

They buy approximately 30,000 tonnes of the total Copper cathodes which is 3 to 5% of 

the total copper produced in the Country. Table 18 illustrates the local and foreign supply 

of cables to the country. 
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Table 5- 4: Local and regional supply of cables (Source: World Bank, 2011) 

 

 

Above table 5-4 clearly indicates the deficit in the copper final products from the local 

fabrication industry to support infrastructure development resulting in the importation of 

the same products. 

Though there is huge deficit in Zambia as evidenced by the importation of copper and 

equipment that contain copper such as generators and cars, producing copper products to 

match production will have serious market challenges. Zambian competitiveness in 

copper semi-manufactures or copper products (e.g. low-voltage cables) on the 

international market outside Africa (such as India and East Asia, where there is strong 

local production capacity) is likely to be hampered by logistical difficulties (particularly 

border delays and long lead times) in servicing these markets reliably. 

Public Sector Private Sector

ZESCO- busbars (imported); 

switchgear (imported); bare and 

insulated wire and cables (LV 

domestic; MV/HV imported); 

lightning conductors

Wire and Cable Producers – wire 

rod (domestic

Zamtel – telephone cable (domestic) Building and Construction – 

building wire (domestic); data 

cable (imported); coaxial cable 

(imported), telephone cable 

(domestic)

Railway Systems of Zambia – 

signaling cable  

Transformer manufacture and 

repair – copper strip (imported), 

connectors (imported) 

Mining and mining equipment 

companies – jobbing castings and 

engineering materials (domestic 

and imported) 



65 
 

5.4.2 Transportation and Shipping cost 

Although Zambia may have a better developed road and railway system compared to the 

DRC, a lot is still required to improve the supply chain infrastructure. There has been an 

increased fleet occurrence in the country compared to 20 years ago. There were few 

transporters owning fleet then. The current scenario however is that a number of small 

companies and individuals now own trucks which they attach to well established and 

international recognized fleet companies like Access world, TRH, Reload Logistics.  The 

clubbing of small companies helps to make the fleet huge.  This has helped reduce the 

cost of production from Zambia by road to port from around $135 per tonne to $95 per 

tonne in the last 5 years. The effect of copper price fluctuation and fleet availability helped 

reduce and stabilize the supply chain. 

The other cost related to the cost of marketing copper is the shipping. Shipping rates are 

dependent on market and commodity prices.  African countries import more cargo than 

they export.  

5.4.3 Mineral Policy evaluation 

Zambia’s policy on mineral value addition is documented in the 2013 MDRP. However, 

the policy has only one page talking about value addition downstream. Other than the 

mineral act revisions, there has never been a revision of the policy.  This policy requires 

revision in order to allow more value addition to the copper industry.  

The July 2013 policy was a revision of the Mines and Mineral Development Act 1995 

policy and draws attention to the vision of 2030 for Zambia. The 1995 Mines and Mineral 

Development Act, was later changed to the 2008 Act, granted the mines VAT exemption 

and elimination of custom and excise duties on all machinery and equipment. Value 

addition in the mining sector is largely affected various government agencies that include 

ZRA, ZEMA, ZDA and ZCCM-IH. These are tasked by the government to hold mining 

companies in performing their duties as well as granting them rights. The Zambia 

Chamber of Mines advises government on the management of the mining sector.  The 

mineral policy should be revised to include some of the below: 
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 Review tax exemption on the copper anodes and extend from copper concentrates 

to copper anodes and blisters 

 Encourage mining companies to add a line to their process and fabricate copper 

produced 

 Add more incentives to encourage downstream linkages such as reduced Corporate 

Income Tax from copper cathodes to final components produced from copper 

cathodes  

 

The 2018 budget presentation by the Ministry of Finance and National Development 

announced reduction of Corporate Income Tax from 30 percent to 15 percent for mining 

companies that add value to the copper mining downstream and produce copper cathodes. 

In addition, introduced a 10 percent charge on exportation of copper anode slimes in an 

effort to encourage downstream linkages of copper processing. These measures were 

taken to encourage downstream investment in the industry. 

The formulation of the Public Private Partnership Act 2009 (PPPA) which was later 

amended on the 28th of July 2018 to be under the control and supervision of the Ministry 

of Finance, recommends to Government on the administration procedures in relation to 

project development. The purpose for this Act was to formulate a private partnership and 

participation as follows: 

 Advise Government on the matters of policy relating to public-private 

partnerships 

 Coordinate with authorities in respect of any project 

 Receive and make an assessment of any proposed project submitted to it and give 

its recommendations 

 Examine the request for proposals to ensure conformity with the feasibility study 

and legal regulatory requirements 

 Approve terms of reference for consultancy, facilitate training and provide 

advisory services to the contracting authorities   
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5.4.4 Effect of Copper traders in the value chain  

Not all copper produced is exported to end users known as OEM.  Findings shows the 

ratio as being 50 percent. Table 4-4 in Chapter 4 shows copper export destination as 

Switzerland accounting for more than 50% of exports. However, most buyers of copper 

from this region are traders reselling the copper into China and India. Zambian copper is 

marketed through traders mainly based in Switzerland. Chinese mining companies have 

however migrated from this model and currently selling produce directly to end users in 

either China or India. Traders have the ability to purchase from copper concentrates to 

copper cathodes and re-sale the material to China and India where most of copper smelters 

and refineries have been established.  This disadvantages Zambia in terms of adding more 

value to her produce as they will always be traders willing to pay for the product before it 

gets to the next stage of value addition. Copper anodes from the smelter will take on 

average 10 days to form copper cathodes.  

5.5 Future Market Opportunities  

Greater potential exists in more downstream linkages of manufacturing industries that use 

fabricated copper products in Zambia and other countries in the region. This will result in 

creation of customer base.  There is greater potential in the following industries 

downstream: 

 Electrification  

 Copper plumbing 

 Air- Conditioning and refrigeration  

 

5.5.1 Electrification  

Rolling out of electrification extensions, results in some demand for low and medium 

voltage cables. Extensions to rural areas will, however, be on the basis of overhead lines. 

Power grid expansions are more likely to use aluminum conductors as far as local 

distribution points. Use of Solar collectors to create renewable sources of energy for 

communities not connected to the grid and also to increase on power output in the country 

will in turn increase demand for low-voltage copper cables.  
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5.5.2 Copper Plumbing  

Copper can be used in the manufacture of plumbing material. The building industry is 

currently oriented towards galvanized iron and plastic plumbing. Copper tubes can be a 

very good substitute owing to the availability of raw material in the country. The Public 

Housing Authority (PHA), which is meant to build social housing and instead builds low, 

medium and executive homes for sale, specifies galvanized iron or plastic (uPVC) tubing, 

leaving the builder or installer sub-contractor to source the products at the principal 

outlets. Working with building and standards authorities, the PHA might be in a position 

to steer a change in the material preference of this market, although private developers are 

building ten times more houses than the PHA 

5.5.3 Air- Conditioning and Refrigeration  

Air conditioners are imported into Zambia. Air- Conditioning and Refrigeration uses 

copper as a raw material in the manufacturing process. Because of the cooler climate in 

Zambia, income levels and issues with the availability and rising cost of power for private 

consumers, air-conditioning has not achieved the level of penetration that it has in Asia. 
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Chapter 6: Conclusion and Recommendations 

  Conclusion 

The objective of the research was to establish whether more copper value addition is 

justified given the existence of both local and regional demand against the large volumes 

of unprocessed copper exports. It has been established that Zambia imports 23% of copper 

products in various forms ranging from high voltage cables to components of equipment 

containing high level of copper. Meanwhile she has a potential to produce more copper 

anodes given the capacity of her current four major smelter on the Copperbelt and North 

Western province. All together can cast to capacity of 1,125,000 tonnes of copper anodes.  

Zambia is well positioned to be a major importer of copper from neighboring countries 

who are joining the business of copper production as well as DRC. She can then process 

imported copper concentrates and anodes as a value chain addition downstream. The 

benefit from such transaction are toll fees, refining charges credit and value added 

premium as seen in the discussion and data analysis. 

However the refining of all the anodes into cathodes will remain, in the near future, a 

challenge for Zambia as there is competition from smelters and refineries in China and 

India. Besides this, China and India alone account for more than 30 percent of the copper 

refining in the world and has numerous smelters and refineries that demand raw materials 

from Africa. China, India and East Asia demand for the red metal will be hard to replace. 

The following conclusions have been observed from the research: 

 Mine firm ownership has a direct impact on the copper value chain. Mine owners 

have established markets for their produce outside Zambia and prefer to export 

their output to parent companies in India and China where there already 

established refineries and manufacturing plants. This results in mining companies 

exporting raw copper to their parent companies and hence affecting value addition 

downstream 

 Zambia participates more on the upstream copper production than the downstream. 

There is negligible or very little participation in the copper fabricating industry 

due to few stage 3 fabrication companies available to consume the copper. There 
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are a number of constraints affecting value addition to the copper industry, such 

as capacity to consume all the copper produced, no linkages downstream to use 

stage 2 copper for the production of final products such cars, generators, 

refrigeration etc. 

 Zambia has two main policies that covers value addition namely; Mineral 

Resource Development Policy (MRDP, 2013) and the 7th National Development 

Plan (7NDP). It has been established that the policies are not adequately 

addressing issues of value addition especially in the copper mining industry. 

 Copper traders and financial institutions play a key role in determining value 

addition for a copper dependent country. They can easily procure raw copper and 

sell the material in China and India where there is high demand for the raw 

material. 

6.1 Recommendations 

A number of measures have to be put in place to in order for Zambia to achieve her 

potential of adding value downstream. These may include the below: 

 A policy amendment that will require all the mines having a smelter to add a line 

to their process and start producing up to copper cathodes and participate more in 

the first stage of copper value addition.  

 Government should consider through Public Private Partnership Participation 

(PPPA) to start partnering with Local business and fund rod/cable production 

business. This would accelerate investment in the industry and promote value 

addition with huge social and economic benefits to the country. 

 To encourage investment in this industry, taxes in terms of royalty, direct and 

indirect taxes can be reduced downstream. For example corporate tax can be 

reduced to between 10-13% on the companies that produce copper cathodes to rod 

and cable. 

 Extending the export tax to copper anodes from concentrates will encourage mine 

owners to produce more of copper cathodes. Again this require revision on the 

current policies on value addition. 
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 Encourage research and development in value addition technologies downstream 

to enable Zambia participate in the high value downstream.  

 Consider revising the outdated Mineral Resource Development Policy of 2013 to 

include clear strategies on the important aspect of value addition.  
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Appendices  

Appendix 1 

OVERVIEW OF THE MINING SECTOR 

Table 1-A Summary of Zambia’s mineral sector regime eras and associated roles and 

responsibilities (ICMM, 2014) 

Regime era Ownership Role of 

ownership 

Role of the 

state 

Provision of 

public 

goods and 

services 

– in mining 

areas 

Funding of 

public 

goods and 

service 

provision – in 

mining areas 

Pre-1964 – 

colonial 

era – mining 

operations 

commened in 

1920s 

Concessions 

to 

private 

enterprises, 

owned by 

foreign 

shareholder(s) 

To exploit 

natural 

resources and 

manage 

territory, 

with 

endorsement 

from colonial 

administration 

No 

sovereignty 

Provided by 

concession 

holder 

– reasonably 

good 

provision 

By concession 

holder directly – 

created long-term 

dependency 

From 

independence 

until early 

1990s 

National 

mining 

company 

(ZCCM) 

eventually 

created 

to operate the 

sector, owned 

by 

the state 

To exploit 

natural 

resources to 

support 

directly 

the pursuit of 

government 

objectives 

Sovereign 

state 

– running the 

economy 

Provided by 

state-owned 

operator 

(ZCCM) – 

initially 

reasonably 

good 

provision, 

then 

deterioration 

By operator 

directly 

– unsustainably 

Financed 

From mid-

1990s 

until to date 

Concessions 

to 

private 

enterprises, 

owned by 

foreign 

shareholders, 

with 

ZCMM 

holding 

minority 

shares 

To use 

resource 

rights to 

exploit 

natural 

resources, 

and comply 

with 

duties 

associated 

with the 

granting 

of these rights 

Sovereign 

state 

– legislating 

and 

regulating 

the 

sector, and 

enforcing 

legislation 

and 

regulation 

In practice, 

expectation 

of provision 

by 

concession 

holder 

Legacy 

expectation 

is for concession 

holder to fund 

directly 

Taking stock Ownership 

structure 

has changed 

over 

time 

Role of 

ownership 

has changed 

over 

time 

Role of the 

state 

has changed 

over 

time 

Persistent expectation across three 

different mineral regime eras 
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Table 1-B: Fiscal Term of Development Agreement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fiscal Term of Development Agreement(Fraser and Lungu 2007)

Konkola 

Copper 

Mines(2000)

Mopani Copper 

Mines(2000)

NFCA(1998)
Chambeshi 

Metals(1998)

Royalty Tax Rate 0.60% 0.60% Prevailing Rate 0.60%

Provision of Capital 

Investment deduction 100% 100% 100% 100%

CIT 25% 25% 35% 35%

Provision of Carry over 

Losses

Can carry over 

forward losses

Can carry over 

forward losses

Can carry over 

forward losses

Can carry over 

forward losses

Customs Duty 0% 0% 0% 0%

VAT

Refund on net 

input VAT-0%

Refund on net 

input VAT-0%

Refund on net 

input VAT-0%

Refund on net 

input VAT-0%

Foreign Currency 

Retention 100% 100% 100% 100%

Withholding Tax 

On dividends 

0%

On dividends 

0%

On dividends 

0%

On dividends 

0%

Stability Period 20 years 20 years 15 years 15 years

Fiscal Term

Name of Mining Company/Year of Agreement
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Table 1-C: Medium term copper price forecast (Source CRU 2018) 
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Table 1-D: Copper anodes/ charges 2015 to 2018 (Wood Mackenzie, blister refining 

August 2018) 

 

 Term Contracts average Spot Average 

 2016 2017 2018 2015 2016 2017 

R/C($/Tonne)             

Europe(Clean) 140 160 165 131 165 199 

Far East(China) 149 160 165 131 165 199 
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Table 1-E: World Copper production by region (Woodmac August 2018 publication) 
 

 

Region  2014 2015 2016 2017 

Asia      13,454       13,891      14,510          14,981  

China        9,836       10,185      10,678          11,054  

India           431            486           498               500  

Japan        1,050         1,008           985            1,025  

South Korea           680            675           682               701  

Taiwan           464            470           491               498  

Other           993         1,067        1,176            1,203  

           

Europe        3,624         3,714        3,758            4,109  

France           193            185           184               184  

Germany        1,210         1,235        1,262            1,255  

Italy           576            592           572               597  

Poland           267            276           280               274  

Spain           274            290           298               310  

Other        1,104         1,136        1,162            1,489  

           

Latin America           576            408           447               424  

Brazil           390            338           288               279  

Other           186              70           159               145  

           

North America        2,333         2,372        2,401            2,373  

United States        1,815         1,847        1,853            1,815  

Canada           167            156           161               161  

Mexico           351            369           387               397  

           

Russia           605            372           350               355  

           

Rest of the World        1,029         1,068        1,071            1,062  

           

Global Total      21,621       21,825      22,537          23,304  
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Table 1-F: World Refined Copper Usage and Supply Trends, 2013-2017(ICSG 2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Thousand metric tonnes, copper 

Year 2013 2014 2015 2016 2017 

World Production 18185 18428 19154 20365 19983 

World Capacity 20778 21548 22357 23415 23906 

Mine Capacity Utilisation (%) 87.5 85.5 85.7 87 87 

Primary Refined Production 17255 18576 18925 19497 19471 

World Refined Usage 21396 22885 23040 23513 23670 
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Table 1-G: World Copper refined consumption (kt) (Woodmac August 2018 

publication) 
 

Country 2013 2014 2015 2016 2017 

Africa           

Egypt 89 105 110 105 98 

South Africa 75 65 63 58 59 

Other Africa 44 49 52 53 55 

Total 208 219 225 216 212 

Percent Change -10.8 5.1 2.3 -3.6 -2.1 

            

Asia           

China 9165 9836 10185 10678 11054 

India 422 431 486 498 500 

Indonesia 251 254 255 246 248 

Japan 990 1050 1008 985 1025 

Malaysia 202 221 238 247 256 

South Asia 698 680 675 682 701 

Taiwan 436 464 470 491 498 

Thailand 248 253 273 341 359 

Vietnam 100 127 162 202 200 

Other ASEAN 52 53 53 53 53 

Other Indian Sub 41 41 41 42 43 

Other Eastern Asia 44 44 44 44 44 

Totals 12649 13454 13890 14509 14981 

Percent Change 8.4 6.4 3.3 4.5 3.2 

            

Middle East           

Iran 126 137 145 143 140 

Saudi Arabia 217 224 224 216 211 

United Arab 
Emirates 275 346 379 399 401 

Other Middle East 32 33 35 35 35 

Totals 650 740 783 793 787 

Percent Change 92 13.7 5.9 1.2 -0.9 
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Figure 1-A: Zambia's contribution to Global Copper Production (ICSG (2014a, p.14)) 
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Figure 1-A Zambia’s Gross Domestic Product (CSO 2017 and 7NDP) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0% 20% 40% 60% 80% 100%

Agricultural, Forestry and Fishing
Mining and Quarrying

Manufacturing
Electricity, Gas and Water

Construction
Restaurant, Bars and Hotels
Wholesale and Retail Trade

Transport, storage and…
Financial Intermediaries and…

Real Estate and Business Services
Community Social and Personal…

GDP Sectoral Contributions 2000 and 2014

2000 2014



86 
 

Table 1-H: Zambia's 2014 Mines' Ranking among the Top 20 Mines Globally by 

Production Capacity (ICSG (2014a)) 
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Table 1-I: Summary of Key Institutional Changes in Zambia’s Mining Sector since the 

1990S(Source: World Bank (2015)) 
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Table 1-J: Copper Prices Trend from 1964 to 2019 (Source: www.macrotrends.net, 2019) 

 

 

Year Average price US$/tonne Year Average price US$/tonne Year Average price US$/tonne

2019                               6,038.74 2000                               1,859.51 1981                               1,762.10 

2018                               6,464.99 1999                               1,601.21 1980                               2,162.79 

2017                               6,199.41 1998                               1,663.36 1979                               1,957.59 

2016                               4,851.00 1997                               2,265.71 1978                               1,385.88 

2015                               5,493.91 1996                               2,288.85 1977                               1,338.71 

2014                               6,845.18 1995                               2,922.94 1976                               1,425.33 

2013                               7,358.05 1994                               2,347.92 1975                               1,236.00 

2012                               7,956.66 1993                               1,887.73 1974                               1,975.22 

2011                               8,824.60 1992                               2,272.76 1973                               1,693.11 

2010                               7,573.16 1991                               2,295.25 1972                               1,089.22 

2009                               5,228.11 1990                               2,544.74 1971                               1,093.18 

2008                               6,864.36 1989                               2,701.00 1970                               1,368.68 

2007                               7,122.67 1988                               2,391.12 1969                               1,365.38 

2006                               6,743.58 1987                               1,697.08 1968                               1,119.63 

2005                               3,582.38 1986                               1,366.48 1967                               1,083.93 

2004                               2,833.02 1985                               1,354.80 1966                               1,406.81 

2003                               1,790.97 1984                               1,366.04 1965                               1,078.42 

2002                               1,586.66 1983                               1,600.99 1964                                  888.65 

2001                               1,607.82 1982                               1,468.30 

http://www.macrotrends.net/

