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1 INTRODUCTION

Sub-Saharan Africa provides a significant share of the mineral resources fuelling the
growth of the dynamic Asian economies of India and China. This framework paper
examines the current metals, ores and minerals trade between China and India and
the attendant issues this poses for producer countries A range of issue and
challenges for further research emerge as businesses, governments and civil society
groups withess sub Saharan mineral producing countries coming to grips with the
opportunities for economic development afforded by tight commodity markets while
adjusting to the role of China and India as both major markets for minerals as well as
sources of direct investment. Risks of distorted growth patterns over reliant on export
receipts from mineral sales are simultaneously part of the challenge facing sub
Saharan mineral producers. Petroleum and gas excluded from the focus of this
framework paper, both are the subjects of separate enquires within a broader Sub-
Saharan Africa Asian Drivers research programme that seeks to understand the
varied and multifaceted impacts of China and India on trade, investment, governance
and the environment.

Minerals discussed in this framework paper cover three principle categories: metals,
industrial minerals and energy minerals excluding oil and gas. Minerals comprise all
minerals in saleable form as ores, concentrates, metals or alloys as well as
processed mineral products transformed into primary dimension products sold by
mass, as for example, iron rods, bars and steel coil.

Africa’s direct mineral trade with China and India is presented in the first section. The
minerals industry of China and India are examined in the second section to draw out
the more import mineral resource requirements that African mineral producers are in
a position to supply. After identifying the metals and minerals that China and India
are most likely to continue to import the paper identifies countries hosting deposits
that may be brought into production as a result of the various impacts of the Asian
Drivers. Key policy issues are then raised as candidates for further research that are
usefully grouped with reference to their impacts for growth, distribution, governance
and the environment. Finally countries that would be instructive for case studies on
the impact of the Asian Drivers on SSA mineral producing countries are identified.

2 AFRICANMINERAL TRADE WITH CHINA AND INDIA

2.1 SuB SAHARAN AFRICAN MINERAL RESOURCES

The African continent is blessed with a diverse mix of minerals, ranging from
precious to ferrous and industrial minerals. Table 1 illustrates Africa's domination of
several important commodities.

Table 1: African Mineral Resources

Mineral Africa % of world production | Rank | African % of World Reserves Rank
Platinum 54 1 60 1
Gold 18 1 52 1
Chrome 40 1 44 1
Manganese 28 2 82 1
Vanadium 51 1 95 1
Cobalt 18 il 55 1
Diamonds 78 1 88 1

Source: USGS (2007)



Although Africa ranks highly in terms of resources, its share of world base metals
production and consumption is modest (See Table 2). Mine production of bauxite,
copper and lead in 2005 was less than that of 1990. Africa produced more than 25%
of the world’s manganese mine output and nearly 20% of the world’s refined cobalt.

Table 2: Allocation of base metal consumption, 2005 (Per cent)

DEVELOPED

COUNTRIES AFRICA DEVELOPING ASIA
COPPER
CONSUMPTION 46 1 42
NICKEL CONSUMPTION 50 3 12
ZINC CONSUMPTION 42 2 39
BAUXITE
CONSUMPTION 48 1 19

Source: UNCTAD, based on data from Raw Materials Group, Virtual Metals and Bloomsbury Minerals Economics.

In 2005, Africa was the world’'s leading producer of chromite and ferrochromium,
manganese ore, palladium, platinum, and vanadium and the world’s second ranked
producer of manganese and ferromanganese, rutile, and zircon.

The low level of consumption was the result of Africa’s low level of industrialization.
In 2005, Africa was a net exporter of aluminium, copper, iron ore, nickel, and zinc.
Africa’s share of world steel consumption was about 2%. Metals and mineral exports
contribute significantly to the economies of resource-rich African countries. In fact, all
of Africa’s top 5 exports are mineral-relate d- as illustrated in Table 3.

Table 3: Top 5 African exports by value (2005)

VALUE 2005 SHARE IN
PRODUCT IN US$ WORLD
THOUSAND || EXPORTS,%

PETROLEUM OILS AND OILS OBTAINED FROM BITUMINOUS MINERALS, CRUDE 133,534,293

17

PETROLEUM OILS&OILS OBTAINED FROM BITUMINOUS MINERALS,O/THAN CRUDE ETC 19,283,817

5]

NATURAL GAS, LIQUEFIED 7,968,296 18
DIAMONDS NON-INDUSTRIAL UNWORKED OR SIMPLY SAWN, CLEAVED OR BRUTED 7,497,806 22
BITUMINOUS COAL, WHETHER OR NOT PULVERISED BUT NOT AGGLOMERATED 3,180,845 8

Source:Trademap ( www.trademap.org) (2007)

There seem to be few doubts about the positive role that minerals can potentially
play in the promotion of economic growth in Africa. The geological wealth and
diversity of African mineral resources is well documented. It thus seems reasonable
to expect the abundance of mineral resource to fuel African economic growth and
development.

Though there have been encouraging improvements since the dawn of the new
century owing largely to a global resource boom which has catapulted prices of many
resources to record levels, in many cases resource-rich African countries are still
experiencing low levels of economic growth.
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2.2 SuB SAHARAN AFRICAN MINERAL T RADE TO ASIA

China and India currently and are expected to continue to play a significant role in the
world demand for metals in the future because both comply with at least two criteria
for metals-demand growth (Sohn 2005:6). First, population levels are high, at about
40% of the world’s population (Bjorke 2006: 46 50), and are expected to continue to
grow. Secondly, income levels (measured as gross domestic product (GDP) or
GDP/capita) are high, at 19% of global GDP in purchasing-power parity terms (Bjorke
2006: 46-50), and are expected to grow significantly over time.

Ores and metals make up 20% of Africa’s total merchandise exports, second to oil
and natural gas at 42%. Data presented by Broadman, H et al. 2007, show exports to
Asia are dominated by primary products. Non-petroleum mineral exports to Asia
amount to 7.2% of total exports but 28.8% of exports to Asia.? Oil and gas exports to
Asia amount to 11.7% of total exports, but make up 46.8% of exports to Asia.

2Broadman, H et.al define “Asia” to include: Bangladesh, Cambodia, China (including Hong
Kong and Macao), India, Indonesia, Japan, the Republic of Korea, Malaysia, Maldives,
Mongolia, Nepal, Pakistan, Philippines, Singapore, Sri Lanka, Taiwan (China), Thailand, and
Vietham.




Unsurprisingly trade with the United States is similarly biased in favor of the primary
sectors while inter-African trade and trade with the EU are more balanced. On the
import side non-petroleum minerals and metals comprise 7% of total imports. Asia
supplies 4.1% of Africa’s imports in the category of minerals and metals which makes
up 12.6% of Asia’s exports to the continent. Focusing on China and India, Africa
predominantly supplies oil and raw materials to China while supplying mainly ores
and metals to India.

Examining the recent data on trade trends measured at 1999 and 2004 presented in
Broadman, below, exports of ores to Asia increased 24% pa over the period, where
as coal exports declined by 25% pa.

Table 4 Minerals in exports and imports to and from Asiafor 1999 and 2004

Exports Imports

1999 % 2,004 % 1999 % 2004 %
Ores 804 4.2 2,377 6.4 35 0.2 78 0.2
Non-oil mineral manufactures 2 0 3 0 27 0.1 19 0
Basic manufactured metals 4,880 255 8,201 22.1 286 15 559 15
Coal 555 2.9 132 0.4 1,220 6.6 2,586 6.8
Minerals Total 6,241 10,713 1,568 3242
Trade total 19,159 32.6 37,141 28.9 18,602 8.4 38,184 8.5

(Source Broadman, 2007 from UN Comtrade)

High growth rates in Asian Economies have contributed to the raising of commodity
prices and export diversification for primary producers. This has aided mineral
exporting countries by providing new sources to replace stagnant demand in the
developed world and by tightening commodity markets this effect has also reversed
to some extent the declining terms of trade primary commodity exporters have
experienced over the 20" century.

Trade with Asia has not contributed to the diversification of African exports by
product and origin. Indeed, the patterns of trade established with Asia have
increased the concentration of product and source of supply. For mineral products
this is a preponderance of ores and metals exported from Southern Africa. Central
and Western African countries predominantly export oil and gas and Eastern Africa is
predominantly exporting agricultural products. On the import side trade with Asia is
more diversified and concentrated in sectors of primary and secondary
manufacturing. Coal is the only significant mineral imported from China in large
volumes, imports thereof have risen 16% pa between 1999 and 2004.

2.3 CHINA

2.3.1 CHINESE MINERALS INDUSTRY

China has large minerals industry with leading positions in the following commodities:
aluminium, antimony, bismuth, cement, coal, copper, fluorspar, gold, graphite, iron
and steel, lead, magnesium, molybdenum, phosphate rock, rare earths, silver, talc,
tin, tungsten, and zinc. Fixed investment above 25% pa. has fuelled GDP growth
rates above 8% pa. In 2004 fixed investment rose by 25.8% to 844 billion USD, some
4% of which into the mining sector. Significant growth has occurred in the mineral
processing sector. In 2004, the fixed investment rate in the cement and steel sectors
increased by 43.3% and 32.3%, respectively, compared with 70.1% and 63.9%,



respectively, in 2003 (PurKwan Tse, 2005 quoting State Development and Reform
Commission, 2005; State Statistics Bureau, 2005).

Metals and energy minerals are mainly located in West and Central China whereas
the coastal regions accounted for 60% of industrial production and 50% of fixed
investment. China experiences shortages in many metals: bauxite, chromite, copper,
iron, manganese, nickel as well as oil. The concentration of production in coastal
regions has favored sourcing raw materials from the sea borne minerals trade,
however, government incentives and infrastructure investments to develop the
central and western regions as well as lower production costs in these less
developed areas will increase the contribution of the domestic minerals industry to
production.

During the first half of 2006 China moved into top spot as the world’s leading exporter
of steel mill products. China moved ahead of Japan, Russia and the EU by
increasing exports 22% over the comparable first half of 2005 to export a total of 18.9
Mt. The ramp up of steel making capacity in China was evidenced by the 32%
decline in imports from 13.8 to 9.4 Mt (International Steel Statistical Bureau 2006).

Physical demand for metals in construction, machinery and transport as China
urbanises will continue to drive strong global demand.

China’s shortage of mineral raw materials has stimulated strong growth of imports of
ores of chromium, copper, iron, manganese, nickel and alumina. Mineral exporters
with significant positions in these resources have directly benefited from the resultant
strong demand are Australia, Brazil and Chile.

Chinese imports of selected mineral commodities in 2004 is shown in table Table 10
in the data appendix.

2.3.2 CHINESE POLICY ON SECURING ACCESS TO RAW MATERIALS

According to the 2003 Mineral Policy of the Chinese government t is the stated
intention that “Direct import of mineral products will remain the chief way by which
China utilizes foreign mineral resources for a fairly long time to come” but the
Chinese government has committed itself to a gradual change in the situation in
which the proportion of the spot trade in mineral commodities is large which
encourages the signing of long-term supply contracts with foreign companies, and
import minerals from diversified sources. With regard to mineral resources in which
China has advantages, such as tungsten, tin, antimony, rare earths, fluorspar and
barite, the government will improve the export structure, increase the added value of
the export products, standardize the order of export business, and actively urge the
trade intermediary organizations to improve trade coordination in order to promote
the healthy development of the trade in domestic and foreign mineral products.

Importantly, the Chinese government encourages domestic enterprises to take part
in international cooperation in the sphere of mineral resources, and in exploration,
exploitation and utilization of foreign mineral resources. This will promote and protect
investments in mineral resources prospecting and exploitation outside China, and
standardize the investment and business operation behaviour in accordance with
international practices. It will also develop cooperation with foreign companies in
geological survey and mineral resources prospecting and exploitation, and promote
bilateral and multilateral exchanges and cooperation in the relevant scientific and
technological fields. China's Policy on Mineral Resources(2003)



Three principle strategies have been perused by Chinese state governments,
Chinese mineral producers, primary processors and metals traders.

First, steps to provide for security of supply by entering into long term supply
contracts with major producers. Notable examples:

Alumina; Australia, Brazil, India, Jamaica, Kazakhstan, United States,
Venezuela

Bauxite: Brazil, Congo, India, Indonesia, Kazakhstan, Mongolia, Myanmar,
Philippines, Russia, Zambia, Vietnam

Iron Ore: Australia, Brazil, India, Peru, South Africa, United States

Chromite: South Africa

Secondly, direct investment, usually taking the form of joint ventures with established
mining companies with significant positions in the minerals concerned. This has
occurred in Australia, Brazil, South Africa, USA, Zambia and elsewhere.

Thirdly, providing infrastructure to less developed countries through aid,
concessionary finance or development assistance particularly in with regard to
transport infrastructure. Such investment improves access to raw materials and
supports recipient countries economic links to china to provide minerals.

2.4 INDIA

India is Asia’s third and world’s eleventh largest economy. India’s metallurgical and
mineral industries provide the basic raw materials for most of their industries. India
produces as many as 84 minerals comprising 4 fuel, 11 metallic, 49 non-metallic and
20 minor minerals. India was ranked first in world output of mica and third in the
production of barite, chromite, coal, and industrial minerals kyanite, sillimanite, talc
and pyrophyllite.

241 KNOWN MINERAL COMMODITIES AND PRODUCTION

India’s top five mineral commodities in terms of mass production are:
Iron ore and concentrate: 126 Mt

Cement: 125 Mt

Crude steel: 32 Mt

Bauxite: 11.3 Mt

Chromite: 2.95 Mt

O~ wWNPEF

An extensive list of the major commodities produced in India is provided in Table 11
in the data appen dix.

2.4.2 INDIAN MINERAL COMMODITY DEFICIENCIES

According to the Mining, Minerals and Sustainable Development project of the
International Institute for Environment and Development, India has a deficient and
scarce supply position in several minerals listedhereunder in Table 5

Table 5 Mineral resources that are deficient and scarce in India



Grouping Deficient Scarce

Fuel minerals Coking coal Crude petroleum

Metallic minerals Chromite (refractory Nickel, tungsten, cobalt,

( Ferrous) grade) molybdenum, Vanadium

Metallic minerals (non- | Bauxite (chemical Antimony, gold PGE'’s,

ferrous) grade), copper, lead Tin

Industrial minerals Apatite, Rock Sulphur, Potash
phosphate, kyanite

Precious stones Diamond, Emerald,

sapphire, ruby

(Breaking New Ground, 2002)

2.4.3 INDIAN GEOLOGICAL PROSPECTIVITY

Most of the south-eastern part of the country is covered by Archaen granite-gneiss
basement, implying potential uranium, rare earth elements and gold mineralization.
This also gives the possibility of more deposits of dimension stone.

On the western side of the country, there exists a basic volcanic trap, aged at
Cretaceous to Palaeogene, which potentially hosts platinum group elements deposits
and associated Nickel deposits. Significant deposits could be found at the contact of
the volcanics with Quaternary sediments, where North East — South West trending
faults occur.

Industrial minerals are predominantly exploited by small scale mining operators while
the coal and metals sector is dominated by state owned companies. Liberalisation of
the mining sector is taking place with government encouragement of foreign
investment. At the end of 2004 government approval had been given for 73
proposals involving foreign direct investment worth $900 million and the approval of
reconnaissance permits involving an area of 238,000 square kilometres. (Kuo, Chin
S 2005). Plans for privatising India’s national oil industry mooted in the early 2000s
have been withdrawn.

2.5 MINERALS IN MERCHANDISE TRADE WITH CHINA AND INDIA

Turning to the role of China and India in Africa’s merchandise trade specifically,
Broadman et. al, provides the following figures about growth at two measurement
intervals. Between 1990-1994 and 1999-2004 the annual average growth rate of
African exports to China was 20% and 48% respectively. For India these growth
rates were 7% and 14%. China and India accounted for 40% and 9% of Africa’s
merchandise exports to Asia respectively. Primary products dominate trade t the
Asian Drivers. Oil and gas make up more than 62% of total exports while ores and
metals make up 17% of exports to China. Ores and metals make up 61% and
agricultural raw materials make up 19% of exports to India.

Chinese and Indian imports to Africa will not be discussed as a full decomposition of
trade is the subject of other enquires into the impact of the Asian Drivers on Sub-
Saharan Africa.

251 MINERAL EXPORTS TO CHINA

Ores, concentrates, metals and gems comprised 13 out of the top 20 exports to
China of the 9,171 million USD total value of African exports to China, averaged for
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the years 2000 to 2004. Iron ore and concentrates headed the rankings with a share
of 4.95% of all SSA exports to China. Considerable concentration in the mineral
trade with China is observed with South Africa providing more that 90% of Africa’s
exports in eight of the thirteen categories and all of the categories of metals that have
been processed beyond the first stage of beneficiation, that is iron and steel coil,
rolled sheets and plates, ferro-alloys and worked and unworked aluminum. See
Table®6.

Table 6 Minerals in the top 20 African Exports to China

No Share in
in SITC Code and dity it Total SSA E ing C
top ode and commodity title Exportsto xporting Country
20 China Share in total value of product from Africa to China
Mozambiqu
3 2815: Iron ore and concentrates 4.59% S. Africa Mauritania Liberia e
94.03% 354% 1.31% 121%
4 6672: Diamonds 3.33% S. Africa
99.27%
6  2879: Ores & concentrates 1.75% S. Africa R.Congo DR Congo Rwanda Nigeria
other non-ferrous base metals 30.95% 26.73% 26.52% 590% 410%
8  6726: Iron or steel cail 1.38% S. Africa
100.00%
9  6812: Platinum 1.34% S. Africa
100.00%
10  2877: Manganese ores & 1.31% Gabon Ghana S. Africa C. d'lvore
concentrates 46.53% 25.87% 25.61% 199%
11 6821: Copper and copper alloys 1.26% Zambia S. Africa Namibia R.Congo
48.36% 29.24% 20.41% 127%
12 6747: Sheets and plates, rolled 0.83% S. Africa
100.00%
13 6841: Aluminium and 0.46% S. Africa
aluminum alloys, unwrought 99.80%
16  6716: Ferro-alloys 0.38% S. Africa
99.99%
17  2871: Copper ores and 0.37% S. Africa Tanzania R. Congo DR Congo
concentrates 40.67% 39.74% 13.47% 542%
18  6899: Base metals n.e.s. 0.36% Zambia S. Africa R. Congo Uganda DRCongo
62.88% 26.08% 5,79%% 3.3% 1.86%
19 6842: Aluminium and 0.25% S. Africa
aluminum alloys, worked 100.00%

(source: Broadman, et al 2007, based on UN Comtrade)
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2.5.2 MINERAL EXPORTS TO INDIA

Non-oil minerals, ores and metals occupy 10 out of the top 20 exports to India in the
3,027 million USD total African exports to India averaged for the years 2000 to 2004
shown in Table 7. Over half of this amount comprises gold exports from South Africa.
In contrast to exports to China the only category of further processed metals
exported to India is unwrought Aluminum, indeed the third largest category of mineral
export is iron and steel scrap. India is the worlds largest fertilizer importer which is
reflected in the large share of inorganic acids and phosphates imported.

Table 7 Mineral exports in the top 20 African Exports tolndia

No.

In
top
20

12

13

14

17

19

SITC Code and commodity title

9710: Gold

5222: Inorganic acids and
oxygen

compounds of nonmetals

2820: Waste and scrap metal
of iron or steel

3222: Coal

6673: Precious stones other
than diamonds and pearl

2713: Natural calcium
Phosphate

6841: Aluminium and
Aluminium alloys, unwrought

2871: Copper ores and
Concentrates

5232: Metallic salts and peroxy

salts of inorganic acids

6831: Nickel and nickel alloy s

Share in
Total
SSA

Exports

to India

52.67%

8.50%

2.65%

2.05%

1.09%

0.74%

0.61%

0.48%

0.37%

0.36%

Exporting Country

Share in total value of product from Afica to India

S. Africa
99.90%

Senegal
55.46%

S. Africa
27.07%

S. Africa
99.34%

Zambia
43.75%

Togo
72.03%

S. Africa
83.37%

Guinea
72.12%

Kenya
99.52%

Zimbabwe
53.68%

S. Africa
43.65%

Nigeria
15.40%

Tanzania
34.95%

Senegal
2253%

Nigeria
12.78%

Ghana
26.40%

S. Africa
44.62%

(source: Broadman, et al 2007, based on UN Comtrade)

C. d'lvore
6.68%

S. Africa
10.49%

S. Africa
544%

Zambia
1.60%

R. Congo
1.35%

Benin
5.66%

Kenya
6.83%

C. d'lvore
1.33%

R. Congo
4.93%

Madagascar
1.67%

Diamond production, processing and trade provides an example of how a global
India, which

mineral industry may be altered by the growth of the Asian Drivers.
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does not produce diamonds possesses the world’s largest diamond cutting industry,
largely distinguished by its ability to cut stones too small for other industries to
process. Raw material is currently sourced from traditional channels of diamond
production and aggregation dominated by firms based in Belgium, England and Israel.

Table 8 Country of Origin of Diamond Imports to India 2004-2005
2004 - 05
Country 2003-04 (Provision)
USD$M USD$ M
Belgium 3,924.97 4,321.28

UK 1,699.46 1,736.99
Israel 483.33 584.02
UAE 369.17 214.96
Hong Kong 397.65 385.21
US.A 24.71 36.71
Switzerland 150.58 72.75
Others 91.17 243.37
Total 7,141.04 7,595.31

(Source: Gem and Jewellery Export Promotion Council of India)

First there are data issues. Notably absent from Table 7 based on UN Comtrade data
are SSA diamond exports to India. Botswana is the largest global exporter of
diamonds by value, Africa produces two thirds of the worlds diamonds. Secondly
there are issues in the power of producers versus aggregators and processors.
Diamond producers are seeking to shift parts of diamond processing closer to
production in their efforts to diversify from only the first mining stage. Thirdly, growing
processing centers in India, UAE and Hong Kong are competing to shift production
away from the traditional centers in Europe. These factors point to changes in the
world diamond trade that would involve more direct links between diamond
processors and traders in China and India and diamond producers in Africa.

2.6 TARIFF PATTERNS ON MINERAL EXPORTS TO CHINA AND INDIA

China has removed tariffs on the raw materials most demanded by its growing
economy, so mineral fuels and lubricants are zero rated. Crude minerals are
imported at a 15% and 3% tariff for Least Developed Countries and non-LDC
countries respectively.

India has overall higher tariff structure for agricultural and manufactured imports from
Africa. Crude minerals are imported at an 11% and 10% tariff for LDC and non-LDC
countries respectively and gold attracts a 15% tariff for LDC and non-LDC countries.
(Broadman, et al. compiled from UNCTAD Trans database).

2.7 INVESTMENTFLOWS INTO THE RESOURCES SECTOR

Examining the country destination of FDI flows it is estimated that over the last 15
years over 70% of FDI has been invested in five of seven oil exporting countries and
South Africa. Furthermore, Broadman et. al observe that FDI as a percentage of
GDP has been increasing in Africa while it has been decreasing in China, a trend that
suggests the multiplier effect in Africa is lower due to the combined effects of lower
GDP growth, lower multiplier effects generated by investment in the primary
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contrasted to the secondary or tertiary sectors and lower complementary domestic
investment stimulation.

Chinese FDI in Africa is a small proportion of the overall FDI stock, a mere 2%
compared to 75% holding in Asia. Flows during 2004 FDI flows to Africa were 5%
against 32% to Latin America and 56% to Asia. Targets for inve stment have been
into the extractive industries, predominantly in oil and gas in Sudan, Nigeria, Guinea,
Benin and Republic of Congo. South Africa is ranked as the third largest target for
Chinese FDI in Africa. Data on all Chinese outward FDI to 2004 in Broadman reveal
that 13% of FDI stock is in the extractive sector, 10% in the secondary sector and
75% in the tertiary sector. Given the low base to start with it unsurprising that the
very high rates of growth in FDI into Africa have been observed.

Indian FDI to Africa is focused on manufacturing and services as it the case for the

rest of the world, however there is a large involvement in the natural resources sector.
Over the period 1995-2005 some 16% of India FDI was directed to Africa. Funds

flowed into oil and gas, minerals, gems and agricultural raw material investments.
Historical ties between India and Africa influence investment flows.

3 IMPACTS OF ASIAN DRIVERS ON SSA MINERAL SUPPLY AND
DEMAND

Total Chinese production and consumption of steel and aluminium exceeds that for
all other national economies and trade blocks. Tight commodity markets have
underpinned a run up in commodity prices. Mineral output adjustments lag by the
medium term delays in increasing output from existing operations and over the long
term by the decade or so required to bring a major mine into full production. These
price effects have been easy to observe, however, the more interesting issue is the
relationships between mineral demand and economic growth rates.

3.1 MINERALS DEMANDED ANDECONOMIC GROWTH PATTERNS

Wilfred Malenbaum posited that the intensity of mineral use was reflected in an
inverted U-shaped curve. He hypothesised that poor countries do not use minerals to
a significant extent, since their economies are linked to agriculture. As they develop
they invest in infrastructure and their intensity of use increases. However, their
intensity of use later declines as their economies become more sophisticated, and
there is a shift from expenditure on infrastructure to expenditure on education,
medical care and other services (Sohn 2005:6).

One would expect to observe this intensity-of-use inverted Ucurve when one
observes India and China’s consumption of minerals, with the big question being,
“When do we expect these countries’ mineral consumptions to start levelling off or
declining?”

Menzie, Tse, Fenton, Jorgenson and Van Oss (2004: slide 3) seem to break down
Malenbaum'’s infrastructure -investing stage further and argue that countries follow a
developmental pattern in which they specialise in infrastructure (indicated by their
use of cement and construction materials), light manufacture (indicated by their use
of copper), heavy manufacture (indicated by their use of aluminium and steel),
consumer goods (indicated by their use of industrial minerals) and services (in which
consumption is static). The authors suggest, based on the experience of Korea, that
each stage takes 20 years and that they begin at 5-year intervals. However, while
this further analysis of the stages that an economy goes through are interesting when
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engaging in forecasting a commodity’s use, statistical evidence seems to suggest
that China may specialise in a host of manufacturing at the same time and continue
to do so for a lengthy time. Malenbaum’s inverted U-curve model seems the more
appropriate model for mineral consumption, but individual minerals should continue
to be investigated to see if they comply with the patterns suggested by Menzie, Tse,
Fenton, Jorgenson and Van Oss.

Others, such as Vogely and Tilton, have suggested ways of modifying the
Malenbaum inverted Ucurve model. Voguely argues that some services could be
metals intensive, per dollar of output (Sohn 2005:6). Tilton, meanwhile, argues that
there can be shifts in the inverted U-curve as resource -saving technology reduces
the use of a particular metal or a particular metal becomes a substitute for another
material and is increasingly used (Sohn 2005:7).

This last point is particularly interesting when examining China and India’s future
mineral needs. One would expect that some minerals, such as iron ore, would
continue to be used in a traditional way, such as making steel; these would conform
to the traditional Malenbaum U-curve model. Others, such as aluminium, which are
sought after as a substitute, would continue to cause the inverted U-curve to shift
upwards. As a result, in the case of India and China’s metal use, one would expect to
see different demand patterns for ‘traditional minerals’ and for minerals that
significantly continue to have different applications. With ‘traditional minerals’, one
would expect that there would eventually be a fall off in demand as per-capita-GDP
increased to sufficient levels, while those that take an increasing portion of the
composition of products would have increasing demand levels even when per-capita-
GDP in India and China started to compare or at least approach levels their Western
Europe and North American counterparts.

3.2 INFLUENCE OF THE ASIAN DRIVERS ON COMMODITY PRICES FOR SSA
MINERAL PRODUCTS

Attribution of the causes of the movements in commodity prices to demand
emanating from China and India is broadly correct, however, other factors need to
taken into account, notably, supply disruptions, positions taken by hedge funds and
the stability of Chinese exports from which raw material demand is derived. A
comprehensive approach to assessing the influence of the Asian Drivers on
commodity prices for African mineral producers needs to examine the workings of the
demand and supply position of each commodity in its respective international market.

Figure 1 Metals Prices Boom (1995-2006)
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3.3 DIRECT INVESTMENTS BY THE ASIAN DRIVERS INTO THE SSA MINERALS
INDUSTRY

A small share of Africa’s output of metals and ores destined for China and India are
produced by firms under Chinese or Indian ownership. There is a small but growing
list of mines and or smelters in which Chinese firms have taken direct positions in.
Petroleum and gas by contrast has drawn considerable direct investment from state
owned Indian and Chinese oil and gas companies with explicit investment mandates
to secure supplies for their domestic economies. Ores, metals and minerals that
trade on similar long term supply contracts and through the international mercantile
markets are by comparison not seen as necessitating strategic ownership positions.
Some examples of investment are listed hereunder.

Chrome ore, charge chrome and frrochrome is produced by ASA metals, a join
venture started in 1997 between Eastern Asia Metals Investment Co. Ltd from China
and a South African provincial government development finance institution.

Copper metal is being recovered by Sino-Metals Leach Zambia Ltd. has started
producing copper from tailings at Chambishi on the Zambian copper belt.

Tracking direct investment into the minerals sector of sub Saharan African by
Chinese and Indian owned firms and or state owned mineral resources agencies is

an important research task requiring ongoing attention to understand the impacts of
the Asian Drivers on SSA.

4 NATURAL RESOURCE MANAGEMENT: FROM MINERAL
IDENTIFICATION TO SUSTAINABLE DEVELOPMENT

4.1 RESOURCE IDENTIFICATION AND G EODATA
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One of the most striking challenges in Africa is in the area of knowledge and
knowledge infrastructure of natural resources. Historically the knowledge of
renewable resources and potential to develop renewable resources are well
documented. It is in the area of non-renewable resources that very little is known.
This is a result of a number of interlinking complexities. Africa’s colonization was
primarily about how its renewable resources can fuel growth and development in
developed countries, with its non-renewable resources left largely untouched. This
however also meant that very little if any financial and other resources were
committed to discovering, documenting and disseminating information about Africa’s
non-renewable resources. Concurrently the capacity to create knowledge around
nonrenewable resources suffered and was never promoted or fully developed in
Africa. These factors are directly responsible for the current data challenges:
- the lack of available data on non -renewable resources in Africa,

the poor quality of the little data available,

the limited capacity to identify and develop databases on non-renewable

resources,

the limited number of institutions dedicated to the collection, creation and

public distribution of natural resources data.

Although, to a large extent, South Africa is an exception regarding natural resource
data, there are still a number of areas that are unexplored. Geological mapping,
analysis of geodata and mineral exploration in Africa has increased in pace in recent
years on the back of a commodities boom and increased demand for Africa’s (non
renewable) natural resources from Asia. Although this is a positive development,
there are instances where data identification and mapping is being done by private
companies resulting in private ownership of knowledge. This is a result of a
combination o a lack of resources on the part of governments and the abundant
financial and technical resources of some companies to undertake geosurveying and
documentation of natural resource data. Private ownership of knowledge restricts
the access to and opportunity the data provides. As more general information
becomes available, the larger the group of potential beneficiaries and the less
likelihood of exclusion.

The primary method of addressing the data challenge in Africa is through the
provision of significant financial resources to the development of natural resources
knowledge and knowledge infrastructure. Natural resource data should be publicly
funded and owned. Public provision of natural resource data is based on two
fundamental arguments:

- The nature of the good produced can vary significantly if produced by a
private sector that has vested interests in how the data is used or by a public
sector that does not necessarily share the narrow interests of the private
sector.

The data generates significant positive economic externalities

Exploration

Exploration budgets and funding as a world total has been on an increase. Although
Latin America receives the largest proportion of the world exploration spend this has
over the past few years been declining in favour of the relatively unexplored terrains.
Canada and Africa as a continent have seen dramatic rises in exploration fund due to
the enormous mineral potential in these locations. This is illustrated in the figure
below.
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4.2 ACCESS TORESOURCES

In the exercise of National Sovereignty Over Natural Resources (NSONR),
governments take custodianship of mineral rights. In this case Mineral Rights belong
to the State on behalf of the people. Governments temporarily transfer these rights to
entrepreneurs to explore and develop mineral resources through licensing under
certain terms and conditions. It is in the responsibility of governments to determine
these conditions for the benefit of their citizens, while at the same time considering
the motivation of investors to earn returns on their capital outlays.

It is recognized that mineral resources are a potential source of wealth, and
governments link their development with the national economy. But benefits are only
extracted during mine life, which should then be used for intergenerational transfer.
Governments recognize that the private sector has resources and take enormous
risks associated with the industry, and the former respond with requisite broad
regulation and economic management.

Exploration is the life blood of mining. There are two types of ground: the first is
grassroots and the other where delineation is required. The former has a higher risk
than the later. For grassroots exploration, governments go out of their wayto enable
entrepreneurs carry out this initial phase of work. In this case licensing should be
done on a first-come-first-served basis, so long as conditions are satisfied. License
fees should be low, considering the high risk of this phase. Once economic prospects
are confirmed, the entrepreneurs should have the automatic right to apply for and
granted a Mining Licence, after satisfaction of the necessary requirements.
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For ground that has already undergone grassroots exploration, where delineation
needs to proceed, risk is perceived to be lower than the former. These prospects
should be packaged separately for licensing. For these prospects, whose chances for
development are more favourable, should contain different conditions. Firstly, they
should be obtained competitively through a tender process that should contain, in
addition to financial availability and technical competency, proposals for delivery of
sustainable benefits to the economy as well as beneficiation strategies and plans.
Secondly, the licence fees should also be adjusted upwards.

4.3 MINERAL REVENUE MANAGEMENT

Non-renewable resources generate revenues for owners and exploiters of the
resource and the state via taxes, levies, indirect taxation and other duties.
Management of state revenues have always been the area of greatest contention. It
is popularly understood that state revenues from minerals are poorly managed and
the direct result of underdevelopment in many mineral rich African countries.

Managing reve nues for sustainable development is one of the greatest challenges
facing SSA. Converting natural capital to economic and social capital is absent in
many SSA countries. Ideally mineral revenues should be devoted to the construction
of infrastructure (roads, rail, schools, hospitals, etc), building R&D capacity and other
key skills, assisting other productive sectors of the economy, poverty eradication and
overall economic development. One form of ensuring revenues are dedicated to
specific development is to locate them in future funds discussed in section 7.4.5
below.
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4.4 GOVERNANCE OF MINERALREVEUNES

441 EITI

(a) What is the EITI

The EITI supports improved governance in resource -rich countries through the full
publication and verification of company payments and government revenues from oll,
gas and mining. Many African countries are rich in oil, gas, and minerals and studies
have shown that when governance is good, these can generate large revenues to
foster economic growth and reduce poverty. However when governance is weak,
they may instead cause poverty, corruption, and conflict — the so called “resource
curse”. This situation is has been very common in Africa particularly in the diamond
industry. The EITI aims to defeat this “curse” by improving transparency and
accountability. Fourteen of the twenty countries currently implementing EITI are in
Africa.

EITI has issued a set of reporting guidelines, a Statement of Principles, available on
its official website http://www.eitransparency.org, and six Criteria which represent the
global minimum standard for EITI implementation. EITI received official endorsement
from the World Bank Group, announced December 9, 2003. The World Bank
pioneered pressure for structuring revenue transparency in several high-profile
extractive industries projects in the opening years of the 21st century, including the
Chad -Cameroon pipeline and the Baku-Thilisi-Ceyhan pipeline.

(b) What are the benefits of implementing EITI?

The primary beneficiaries of EITI are the governments and citizens of resource-rich
countries. Knowing what companies pay and what governments receive is a critical
first step to holding decision makers accountable for the use of revenues. Resource -
rich countries implementing EITI can benefit from an improved investment climate by
providing a clear signal to investors and to international financial institutions that the
government is committed to strengthening transparency and accountability.

Companies and investors, by supporting EITI in countries where they operate, can
help mitigate investment risk. Civil society can benefit from an increased amount of
information in the public domain about those revenues that governments manage on
behalf of citizens. In summary, implementing EITI as part of a program of improved
governance will help to ensure that oil, gas, and mining revenues contribute to
sustainable development and poverty reduction.

(©) Which countries are implementing EITI?

EITl is now a global initiative. Some twenty countries have either committed to, or are
now actively implementing EITin Africa, Asia, Europe, and South America (Figure
2).

Figure 2: EITI Countries
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(d) How does it work?

The EITI Secretariat has developed an EITI Source Book that provides guidance for
countries and companies wishing to implement the Initiative. The EITI process,
combined with the “EITI Principles and Criteria,” document shows how the process
would work.

4.4.2 EQUATOR BANKS
(a) What are the Equator Banks Principles?

The Equator Bank Principles is essentially a financial industry benchmark for
determining, assessing and managing social & environmental risk in project
financing.

Project financing, a method of funding in which the lender looks primarily to the
revenues generated by a single project both as the source of repayment and as
security for the exposure, plays an important role in financing development
throughout the world. Project financiers may encounter social and environmental
issues that are both complex and challenging, particularly with respect to projects in
the emerging markets.

The Equator Principles Financial Institutions (EPFIs) have consequently adopted
these Principles in order to ensure hat the projects we finance are developed in a
manner that is socially responsible and reflect sound environmental management
practices. By doing so, negative impacts on project-affected ecosystems and
communities should be avoided where possible, and if these impacts are
unavoidable, they should be reduced, mitigated and/or compensated for
appropriately. The EPFIs believe that adoption of and adherence to these Principles
offers significant benefits to themselves, their borrowers and local stakeholders
through their borrowers’ engagement with locally affected communities. The EPFIs
therefore recognise that our role as financiers affords us opportunities to promote
responsible environmental stewardship and socially responsible development. As
such, EPFIs will consider reviewing these Principles from time -to-time based on
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implementation experience, and in order to reflect ongoing learning and emerging
good practice.

These Principles are intended to serve as a common baseline and framework for the
implementation by each EPFI of its own internal social and environmental policies,
procedures and standards related to its project financing activities. We will not
provide loans to projects where the borrower will not or is unable to comply with our
respective social and environmental policies and procedures that implement the
Equator Principles.

(b) What are the steps that financial institutions will follow?

EPFIs will continue to use common terminology in categorising projects into high,
medium and low environmental and social risk, based on the IFC's categorisation
process. They will apply this to projects globally and to all industry sectors. This will
be helpful in developing consistent approaches to dealing with high and medium risk
projects.

Second, EPFIs will require their borrowers to demonstrate the extent to which they
have met the applicable World Bank and IFC sector-specific EHS Guidelines and IFC
Performance Standards, or to justify deviations to them. This will give EPFIs much
better information on which to make judgments.

Third, EPFIs will insert into the loan documentation for high and medium risk projects
covenants for borrowers to comply with the Action Plan. Where a borrower is not in
compliance with its social and environmental covenants, EPFIs will work with the
borrower to bring it back into compliance to the extent feasible, and if the borrower
fails to re -establish compliance within an agreed grace period, EPFIs reserve the
right to exercise remedies, as they consider appropriate.

4.4.3 GOVERNANCE OF CONFLICTMINERALS
(a) The Kimberley Process

The Kimberley Process Certification Scheme (KPCS) is designed to prevent conflict
diamonds (also known as blood diamonds) entering the mainstream rough diamond
market. It was set up to try to assure consumers that by purchasing diamonds they
were not financing war and human rights abuses. Approximately 99.8% of the world's
trade in rough diamonds takes place in and between countries taking part in the
scheme.

The KPCS originated from a meeting of South African diamond pro ducing states in
Kimberley in May 2000. In December of 2000 the General Assembly of the United
Nations passed a resolution calling for the creation of a scheme that would allow
certification of diamonds that had not been sold in order to finance civil war. The
KPCS was finally agreed upon by nations involved in the trade of diamond and
diamond-mining and production companies, notably De Beers and the World
Diamond Council, in November 2002.

(b) What are the steps a country will follow?
In order for a country to be a participant, it must ensure

that any diamond originating from the country does not finance a rebel
group or other entity seeking to overthrow a UN-recognized government.
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that every diamond export be accompanied by a Kimberley Process
certificate proving (1).

that no diamond is imported from, or exported to, a non-member of the
scheme.

Countries participating in the scheme are listed in Appendix A.

This three-step plans is a simple description of the steps taken to ensure a "chain" of
countries that deal exclusively with non-conflict diamonds.

444 APRM
(a) What is the APRM?

The APRM is a system introduced by the African Union to help countries improve
their governance. It is a way of looking forward while taking account of where we are
today.

Participation in the system is voluntary. A Panel of Eminent Persons appointed by the
APRM Secretariat oversees its implementation throughout Africa. South Africa’s
APRM process is overseen by our APRM Governing Council, which has ten civil
society members and five from Government.

(b) The APRM Process

The process starts with a country self-assessment report and a programme of action
which are submitted to the APRM secretariat. A country review team led by the panel
member responsible for the specific country visits to consult a wide range of
stakeholders on the report. The review team writes a response to the self-
assessment report and all the reports are all submitted to the APRM forum and later
publicly released. Progress by countries in implementing their programmes of action
is reviewed in later years with the ultimate goal of encouraging African countries to
plan a way forward for themselves and to implement their plans. The APRM process
is set out in Table 9 below.

Table 9: The APRM Process

Drafting of a Country SelfAssessment Report (CSAR) with a draft programme of
action, using the questionnaire developed by the APRM Secretariat on the APRM's
four focal areas:

Democracy and political governance;
Economic governance and management;
Corporate governance;

Socio-economic development.

Stage 1: Preparatory
process

Input is invited from all roleplayers in Government, Non Government Organisations,
and Civil Society.

The Report and preliminary programmeof action is sent to the APRM Secretariat.

At the same time, the African Union APRM Secretariat develops a Background
document through desk research. The APRM Secretariat then draws up an Issues
Paper based on the Background document and CSAR that will guide Stage 2 of the
country review process.

Stage 2: Country Review The APRM Team visits the country and consults with Parliamentarians, Government,
g€ < Visit y political parties, business and civil society representatives. Consensus on how to
address the Issue s Paper is built.

Stage 3: Draft Team The APRM Team then draft a report, taking into account the political, economic and
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corporate governance and socio-economic commitments that were made in the
preliminary programme of action, identifying remaining weaknesses and recommend
actions. The report will be discussed with Government, whose response will be
annexed to the report.

The APRM Team's Report and final Programme of Action will be sent to the APRM
SER A ENENE Qo (8l Secretariat and the Panel of Eminent Persons, then submitted to the APRM Forum
for Participating Heads of State and Government.

The Report will be considered by the APRM Forum for Participating Heads of State
and Government and then six months later, tabled in key regional and sub-regional
structures to which the country belongs

Stage 6: Continuous The Country Support Mission review progress against the Programme of Action
PR ReI R geel=c agreed on by the Country stakeholders

Source: APRM South Africa

Stage 5: Report Tabled
Publicly

(c) Aims & objectives of the APRM

The APRM process is designed to assist participating countries to develop and
promote the adoption of laws, policies and practices that lead to:

Political stability

High rates of economic growth
Sustainable development and
Continental economic integration.

This is to be done by sharing experiences and by identifying and promoting good and
best practices as well as undertaking interventions to build capacity. The involvement
of all government and Civil Society role players is paramount in making this work.

The APRM is pioneering the process encourages African countries to analyse and
assess their own progress and performance and to develop their own indigenous
responses.

4.4.5 WINDFALL RENT MANAGEMENT

Africa's mineml wealth is ultimately exhaustible and measures should be taken now
to apply its mineral rents optimally to ensure inter-generational equity. These funds
should be applied to finance downstream & sidestream linkages- that would include
beneficiation activities, the procurement of capital goods and the training of future
mining industry services experts. Dividends from offshore investments could be put
to good use in this regard.

The distribution of revenue to current and future generations is achieved through
expenditure in welfare and social security, education, health, economic services and
infrastructure, housing, community development, transport and protection services
like police, justice and defence. (Harmse et. al: 2006)

Mineral rents should fundlong-term infrastructure for use in potential post-mining and
non-mining activities as well as research and development capacity to improve
national competitiveness. This process could ultimately level out capital inflows to
create macroeconomic stability and avoid Dutch Disease.
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What are the reasons for setting aside a potentially significant amount of capital in a
Future Fund, since the option remains for the government to continue to pay public
service superannuation on a pay-as-you-go basis?

The OECD tas noted that channelling budget surpluses into a Future Fund will
reduce the call on the budget in coming years. This will allow the allocation of future
revenues to priority areas such as health.(OECD: 2004) This makes sense if there
will be relatively fewer tax payers in the future, as apparently will be the case due to
the ageing of the population.(Kryger: 2004)

The amounts directed into a Future Fund will not be available for government
spending or tax reductions. This reduces the standard of living o the current
generation of taxpayers. In essence, the Future Fund means foregoing consumption
now for consumption in the future. An aspect of this is that the current generation of
taxpayers will face a double burden in that they will finance both the cument and
future generations of public service superannuants. This is a feature of any transition
from a pay-as-you-go system to a funded system.

Such considerations should be put into perspective. Any effects of the Future Fund
are also features of the private superannuation system. The likely size of the Future
Fund is a lot smaller than the size of current and future superannuation and retiree
investments.

4.5 ADDING VALUE TO MINERALS

Value-added processing or beneficiation involves the transformation of raw materials
(through chemical and physical processes) using resources such as labour and
capital, to produce a finished product that has a higher value than that of the raw
material. Beneficiated raw materials have a higher value both in domestic and export
markets. Each additional level of processing permits the product to be sold at a
higher price than before as a result of the added value based on labour and capital
input at each stage.

The beneficiation of minerals includes both upstream and downstream value
addition. Downstream value addition involves a range of activities including large -
scale capital-intensive activities such as smelting and sophisticated refining plants as
well as labour-intensive activities such as craft jewellery and metal fabrication.
Upstream value addition refers to inputs into the mining sector. In this strategy
document, the term “side-stream” is used to describe the mining inputs (supplier)
sector. As a result of both side-stream and downstream local value addition of inputs
(capital goods, consumables & services) into both mining and minerals processing
respectively, the overall value addition of minerals increases and contributes to total
net beneficiation.

451 DOWNSTREAM B ENEFICIATION
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The Mineral Beneficiation Chain
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Figure 3: The Mineral Beneficiation Chain
Source: Paul Jourdan presentation (2003)

Figure 3 indicates that there are four stages involved in downstream mineral

beneficiation:
Stage 1: The primary action of mining and producing an ore and concentrate which is
labourintensive.
Stage 2: Converting a concentrate into a bulk tonnage intermediate product (such as
a metal or alloy). The production of intermediate products usually takes place in
capitalintensive, energy-intensive smelters and refineries. The value added to the
original ore increases significantly in this stage, however, wider economic
advantages are constrained by the high level of skills required and low employment
levels needed.
Stage 3: Transforming an intermediate good into a refined, semifabricated product
suitable for use by both small and sophisticated industries. Such activities take place
in foundries using heattreating and/or cold forming/finishing processes. Employment
levels are greater (but still relatively capital intensive) and the degree of value added
increases substantially due to the inclusion of other resources and inputs (skills,
technology, etc) required in the manufacturing process.
Stage 4: The converted metal is further transformed into a finished product for sale
(fabrication) and subsequent inclusion into a variety of different applications.
Employment is significantly greater at this stage and includes both small and
medium-sized firms as well as large manufacturers.

The labour to capital ratio of downstream beneficiation follows a “U” curve (Figure 4) with the
first and final stages yielding higher employment per unit of capital deployed. Consequently
employment gains in the fabrication stage cannot be realised without going through the
capital intensive smelting/refining/forming stages. Due to the capital insensitive nature of
smelting/refining and reforming plants, they tend to have higher economies of scale (often
minimum plant size of >$1bn).
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Figure 4: Employment and Stage of Beneficiation

45.2 SIDE-STREAM BENEFICIATION

Side-stream beneficiation is an integral part of downstream pipeline since it increases
the local value added in the final beneficiated product. t refers to all the inputs
(capital goods, services, consumables) into each stage of downstream beneficiation
as indicated in Figure 4. In general these inputs industries are more labour and
knowledge intensive.

Beneficiation should aim at creating an integrated industrial platform of feedstocks for
component and, original equipment manufactures (OEM) exports. Support for
increased beneficiation carries both national (increased foreign exchange earnings)
and local benefits. In the latter case, it is argued that when more capital is directed
into and spent within a particular locality more money for wages becomes available
and local economic opportunities increase as capital and resources are consumed
through the construction of a new industry. Moreover, mineralbased intermediate
and finished products generally do not suffer the same terms of trade decline and
volatility that raw materials do.

Examples from around the world also attest to the long -term benefits of fostering a
diversified and vibrant downstream industry. Mineralbased industries can survive
after the exhaustion of the original deposit by importing the necessary feedstocks.

In countries whose economies are largely resource -based, beneficiation (sidestream
and downstream) has become increasingly regarded as an essential strategy in
reducing dependence on the commodities markets, diversifying sources of revenue,
and in providing a hedge against the inevitable depletion of nonrenewable natural
resources - specifically metals and minerals.

The desired outcomes include:
balance of payments (BOP) and macroeconomic stability
generation of new export revenues
poverty eradication through the creation of new local jobs
skills development
encouraging the relocation of first world manufacturing capacity
improved linkages to other sectors (upstream and downstream industries)
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4.6 BEYOND MINING
Need to use opportunities emanating from mining to ensure future sustainability:

« Mineral Rents: Invest in Physical and Social Infrastructure for future growth &
development (sustainable beyond mining);

e Mineral Infrastructure: Use mineral infrastructure (transport, energy, etc.) to
catalyse other (sustainable) potential (agriculture, forestry, tourism, etc.)

« Mineral Feedstocks: Use opportunity of available raw materials to establish
downstream industries (sustainable beyond mining);

e Mining Market: Establish industries to supply the mining industry (sustainable
beyond mining);

e Technical Migration: Invest in R&D for minerals tech challenges that could
migrate into other sectors (sustainable beyond mining).

5 RESEARCH QUESTIONS FOR FURTHER INVESTIGATION

Proceeding from the foregoing examination of the minerals trade between the SSA
and the Asian Drivers several key issues call for further detailed investigation and
analysis. Here some key issues are outlined as points of departure for subsequent
research.

5.1 DEVELOPING AN INFORMATION BASE

5.1.1 UNDERSTANDING THE AD PHENOMENON ON WORLD MINERALS MARKETS

Distinguishing the Asian Drivers share of world mineral demand is an important first
step to understand the challenges and opportunities for SSA. How long will the tight
commodity markets last, is the world in the midst of a commaodity super cycle and do
the existing models of material consumption in relation to rates of economic growth
hold? These questions are of interest a wide range of parties in the developed and
developing world: states as regulators of access to resources, companies who
extract and process resources and to consumers affected by prices and choices in
material characteristics that embrace environmental issues at each stage of the
discovery, production, consumption and disposal chain.

Methodologically it is necessary to examine the workings of the demand and supply
position of each commodity in its respective international market taking into account
technological trends and the influence of substitutes. Noting that the results of such
an enquiry would contribute to the work of researchers examining the Asian Driver
impacts on developing countries in Latin America and Asia, this is a project that
should be conducted via international collaboration.

5.1.2 AD OUTWARD INVESTMENT INTO THE SSAMINERALS SECTOR

Tracking outward investment by Chinese and Indian enterprises into SSA countries
minerals sectors is an important task for the observation of the impads of the direct
relationships. A current information base needs to be built up of such linkages to
assist researchers to observe the empirical results of development aid and foreign
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policy relationships between the African mineral producer states and China and
India.

Two important sub-themes need to be explored here. First, the provision of
development aid to mineral producer countries. Secondly, the appetite from AD
commercial and state linke d enterprises such as development finance institutions to
fund the provision of infrastructure to foster broader economic development.

5.2 PoLicY RESEARCH

5.2.1 MACRO-EcoONOMIC IMPACTS OF RAPID EXPANSION OF THE RESOURCES
SECTOR

Can sub Saharan African mineral producers, as defined here, benefiting from strong
foreign exchange earnings from their international minerals sector(s), benefiting from
the current commodity boom, avoid the adverse effects of deindustrialisation known
as the ‘Dutch disease’?

Given the limited level of secondary industry in most mineral producers economies
the aetiology of concern to economists centres around obstacles to economic
diversification exacerbated by an appreciating exchange rate rather than the
‘hollowing out’ of an existing manufacturing base.

Posing the question as can Dutch Disease be avoided requires engaging with the
core principles of growth, distribution, governance and the environment. In turn it
requires engaging with a range of subsidiary questions as follows.

How sustained will the growth based on tight mineral commodity markets be.
Will African mineral producing countries be able to manage the growth in their
primary sector and avoid the appreciation of their exchange rates.

How will natural resource rents be apportioned between the state in its
capacity of custodian of the natural patrimony for current and future
generations, commercial entities exploiting the resources and other
stakeholders as making up interested and affected parties. Further, within the
range of claimants on resource rents, how will the proceeds be apportioned
between current consumption and investment in physical capital for the
sustainable exploitation of natural resources on a environmentally sustainable
basis.

5.2.2 SSA MINERAL PRODUCERS TERMS OF TRADE WITH MAJOR TRADING
BLOCKS

A further set of issues for research are raised by examining the implications of the
prima face complementarities between specialisation in primary sector exports by
African mineral producers and importation of manufactures from the developed
countries who are customers for their raw materials. The issues and challenges
raised by this question are not restricted to trade policy matters alone. At the center
of this issue lies the question of the economic development path open to African
mineral producers.

A specific Asian Driver aspect of the terms of trade question is posed by the work of
Kaplinsky, 2006 and others who have questioned whether the long declining terms of
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trade between the primary and secondary sector will be reversed by the scale of
Chinese manufacturing.

5.2.3 VALUE ADDITION MINERALS B ASED DEVELOPMENT

Mineral endowments are for many African countries important resource factors to
build their economic development upon. A further set of issues for research on the
impact of the Asian Drivers speaks to the role that China and India might play in both
advancing and retarding further processing of mineral products.

Investigation of these questions would require a commodity specific approach that
takes into account regional raw material, infrastructure and market factors.

6 AFRICA’S MINERAL INDUSTRY RESOURCE POSIT ION AND ABILITY
TO SUPPLY CHINA AND INDIA’S NEEDS

6.1 AsIA AND AFRICA DEMAND ANDSUPPLY POSITION

An examination of China and India’s resource requirements within the context of both
of these economies development trajectory and their resource position suggests that
the following main minerals in which SSA has a significant supply position will be
required in volume to sustain industrial development within the A sian Drivers.

Alumina (chemical grade Bauxite)
Chromite

Copper

Cobalt

Diamonds

Iron

Gold

Manganese
Molybdenum

Platinum Group Metals
Nickel

Vanadium

Titanium

Phosphates (Apatite, Kyanite, Potash)
Potassium

Metallurgical coal

Twenty two Sub-Saharan African countries trade directly with China and India in
metals, ores and mineral commodity markets. A further twenty countries which are
current mineral producers but who do not trade directly with China and India may
upgrade to direct trade relations in the near future in response to the demand for raw
materials from these two countries.

To usefully trace the overarching themes of the impacts of the Asian drivers on

growth, distribution, governance and the environment through an analysis of the sub
Saharan minerals industry it will be necessary to combine an appraisal of continent
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wide features along with specific county experiences. To that end five countries have
been identified as candidates for case studies.

6.2 COUNTRY SELECTION

Identified mineral resources for Sub Sahran African have been tabulated for current
mineral exporting countries in Table 12 using the Council for Geo Sciences Mineral
Reserves of Africa database. As established mineral producers these countries
(along with the specific commodity markets that apply) are directly experiencing the
impact of the raw material requirements demand flowing from the AD. As a
consequence the identified countries represent the universe of countries that form
the focus of attention for assessing the impacts of AD on mineral producers at a
country level.

In order to establish a universe of countries that may be brought into the category of
mineral exporters to the AD, a scan was performed of identified mineral resources in
countries that are currently not directly exporting product to China or India. A
significant caveat is that this universe has been identified from identified mineral
resources, not all of which are proven mineral reserves, that is economically
exploitable with available technology and the prevailing prices. Potential mineral
exporters and thus targets for mineral development to supply the AD are tabulated in
Table 13.

The following criteria® guided the selection of the countries for case studies:

1. Scope. Oil and petroleum are excluded. Energy minerals, ores, slag, ash,
concentrates, metals, alloys, and second stage dimension products are
included.

2. Scale. Each country is a significant supplier to China and or and India with
respect to the share of mineral trade in own country exports and of top
exports of African products to Asia.

3. Data. Case study selection favours those countries that have good data sets
available.

Madagascar has been proposed as a contra-indicator that deviates from the scale

and data criteria on the grounds that it is an Indian Ocean country with high and
untested geological prospectivity that may develop a significant minerals industry
with direct involvement from China and India. The pattern that this development
takes would be instructive for testing whether the impacts of minerals extraction
influenced by the Asian Drivers is capable of generating balanced economic and
social development.

The following are nominated for case study investigations:

Congo
Ghana
Madaga scar
South Africa
Zambia

arwWNBEF

% Note to editors: Consider the overlap with other country case studies in country selection.
Richer country experience will be obtained from counties that are selected for AD

investigation with respect to trade and investment, environment or governance while
undergoing a minerals investigation.
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8 DATA APPENDIX

Table 10 CHINA: IMPORTS OF SELECTED MINERAL COMMODITIES IN 2004

(Metric tons unless otherwise specified)

Value
Commaodity Quantity (thousands)
METALS
Aluminum:
Alumina 5,870,000 $2,043,563
Metal and alloys, unwrought 1,033,422 1,570,880
Semimanufactures 610,636 1,944,157
Scrap 1,200,008 1,074,771
Chromium, chromite 2,170,000 381,310
Copper:
Ore and concentrates 2,880,000 2,238,422
Metal and alloys, unwrought 1,381,112 3,812,545
Semimanufactures 1,195,365 3,914,718
Scrap 3,957,604 2,454,969
Iron and steel:
Iron ore 208,090,000 12,711,952
Steel:
Bars and rods 1,380,000 922,021
Scrap 10,230,000 2,231,682
Seamless pipe 1,320,000 1,586,354
Shapes and sections 810,000 356,278
Sheets and plates 25,100,000 17,185,992
Manganese ore 4,650,000 585,646
Titanium dioxide 250,989 435,143
INDUSTRIAL MINERALS
Diamond kilograms 15,268 1,662,353
Fertilizers:
Compound fertilizers 4,370,000 992,572
Diammonium phosphate 2,290,000 575,654
Potassium chloride 7,180,000 1,158,800
Potassium sulfate 170,000 30,028
Urea 40,000 5,487
Sodium carbonate 197,174 22,746
MINERAL FUELS AND RELATED MATERIALS
Coal 18,610,000 886,723
Petroleum:
Crude oil 122,720,000 33,912,468
Refinery products 37,880,000 9,248,352

Source China Mineral Yearbook 2004 (USGS) data obtained from :
Administration of Customs of the People's Republic of China, 2004, China monthly

exports and imports, no. 12.
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Table 11 India's production of mineral commodities, 2004

Commodity Production (2004)
in tonnes
Metallic minerals
Bauxite 11 275 000
Alumina 2 600 000
Aluminium metal 861 800
Cadmium metal 489
Chromite 2 948 944
Cobalt metal 545
Copper (ore and refined) 657 800
Gold (kg) 3800
Iron and steel:
Ore & concentrate:
Gross weight 126 000 000
Fe content 80 600 000
Metal:
Pig iron 25 000 000
Direct reduced iron 5 800 000
Ferroalloys:
Ferrochromium 527 100
Ferrochromium silicon 10 000
Ferromanganese 170 000
Ferrosilicon 55 000
Silicomanganese 160 000
Other 9 000
Steel, crude 32 000 000
Lead (ore & refined) 106 500
Manganese
Ore and concentrate 1 700 000
Mn content 630 000
Rare Earth Elements (monazite) 5 000
Selenium (kg) 12 000
Silver (mine & smelter output, in kg) 13 300
Titanium concentrates:
limenite 520 000
Rutile 19 000
Zinc (content and metal) 773700
Zirconium concentrate 20 000
Industrial minerals
Corundum 1100
Garnet 125 000
Jasper 8 500
Asbestos 18 000
Barite 723 000
Bromine (elemental) 1 500
Cement (hydraulic) 125 000 000
Chalk 115000
Clays 776 000
Kaolin 805 000
Diamond (‘000 carats): 59
Gem 16
Industrial 43
Feldspar 150 000
Fluorspar 10 700
Gemstones:
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Agate 200

Garnet (kg) 850
Graphite 120 000
Gypsum 2 350 000
Kyanite 6 200
Sillimanite 14 500
Lime 900 000
Magnesite 370 000
Mica 3700
Nitrogen (N contentof ammonia) 10718
Phosphate (incl. apatite) 1180 000
Pigments 360 000
Salt 15 000
Sand 4 755
Slate 11 000
Sodaash 1 500 000
Stone, sand and gravel

Calcite 52 000

Dolomite 3 000 000

Limestone 125 000 000

Quartz and quartzite 260 000
Sulfur 12 000
Talc 636 000
Vermiculite 4 400
Wollastonite 115 000
Mineral fuels:
Coal: 355 000 000

Bituminous 330000 000

Lignite 25 000 000
Gas (million m®):

Gross 28 000

Marketable 26 000
Petroleum (‘000 42-gallon barrels):

Crude 244 000

Refinery products 483 000

Source: USGS (2005)
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Table 12 Current SSA Mineral Exporting Countries to China and India by Commaodity

Chrom Cobalt Alu Nick
e ron  Platinu Alumin Copper ~ Tungst mini el
Dia  Nicke & m Coper  um ores & on Pho  lIron um ores
Iron mon  Zinc See  Group Manga metal & metal & Ferro-  conentr Vanadi phas  Scra wrou &
Country Ore ds Tin | Metals  nese Alloys  Alloys  chrome ates um Gold tes p Coal Gems ght  Aloy
Benin India
Congo China China C&l China India
D.R.C China China
Gabon China
Ghana China India
Guinea India
Guinea -Bisau India
Ivory Coast China India India
Kenya India
Liberia China
Madagascar India
Mauritania China
Mozambique China
Namibia China
Nigeria China India India
Rwanda China
Senegal India
Chin Chin
South Africa China a China a China China China China China China China India India India India India India  India
Tanzania China India
Togo India
Uganda China
Zambia China India
Zimbabwe India

(Source: Mineral Data from Council for Geo Sciences mineral reserves of Africa)
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Table 13 Potential new suppliers to China and India for SSA Mineral Resources by Country and Commodity

Country Al Cr Cu Co Da+Dk Au Fe 1&S Mn PGE Ni Ti \% P+K+Ky Mo

Angola Cé&l

Botswana Cé&l C&l Cé&l

Burkino Faso cé&l C&l
Burundi C&l

Cameroon Cc

D.R.C C C&l I
Ethiopia I
Ghana C | Cé&l

Guinea C C&l Cé&l

Ivory Coast cé&l cal Cé&l
Kenya C&l
Madagascar C&l Cé&l

Malawi C&l
Mozambique Cé&l C&l

Namibia | C

Niger I
Rwanda |
Sierre Leone C Cé&l

Tanzania |

Zimbabwe | Cé&l

(Source: Mineral Data from Council for Geo Sciences mineral reserves of Africa)
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