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THE MOATIZE COAL MINING PROJECT

It was an unusually rainy September morning in Rio de Janeiro.  Roger Agnelli, CEO of Companhia Vale do Rio Doce (CVRD), evaluated reports that highlight potential investments abroad.  He was particularly mindful of his company’s new strategy to expand its mining operations internationally, positioning itself to compete with the major players in the mining industry.  A prospect particularly intrigued him was the Moatize coal exploration project in Northern Mozambique.  (See Exhibit 1) It was evident that the success of the Mozal aluminum smelter just outside of Moputu had turned Mozambique into a much more attractive site for economic development in recent years.  The looming infrastructural investments in the country, particularly in the railroad industry, would also facilitate the exploration of Moatize’s remotely located coal reserves.  The Mozambican government, aided by the IFC, recently announced that the rights to explore the coal reserves will be awarded through a competitive bidding process.  CVRD was included on the short list of bidders that will compete for this concession.  All bids would be submitted in early November, just ahead of Mozambique’s national presidential election in December 2004.  CVRD had no experience in exploring coal and it was not clear whether this would be a decisive factor in CVRD’s chances to win the bid.  

CVRD 

A 1942 agreement to export iron ore from Brazil to the US and the UK prompted the creation of the Companhia Vale do Rio Doce (CVRD) with 80% government ownership.  In addition to mining a considerable portion of the country’s iron ore exports, CVRD diversified its operations over the following two decades to include shipping and logistics.  In the 1970’s CVRD paired up with US Steel to mine iron ore at Carajas in the Amazon region, a site found to contain the world’s largest iron ore reserves (18 billion tons).  Consequently CVRD became the world’s largest iron ore exporter.  The company continued to expand its operations, investing in railroad projects, setting up a manganese mining company (Urucum Mineracao) and an alumina production facility (Alunorte), and joining a hydroelectric project at Carajas with the aid of foreign direct investment.  CVRD continued to grow into one of the major suppliers of pelletized iron, an input for steel mill furnaces.  The company was privatized in 1997 and, in the same year, set sale records for a private Brazilian company.  In 2002, the National Bank of Social and Economic Development (BNDES) sold 33% of its share, further privatizing the company.  Over the years, CVRD acquired experience in the development of large-scale mineral projects and handled large volumes of bulk cargo through mine-railroad integrated systems.  It is one of the main global suppliers of raw materials to the steel industry and it is currently the world's largest producer and exporter of iron ore and the world's second-largest producer of manganese and ferro-alloys.  (See Exhibit 2) Recently CVRD announced a strategy to become a global player in the mining industry and has budgeted nearly $2 Billion dollars for investment in 2004, with a large portion dedicated to foreign investment.  However, it failed to win the bid in two recent attempts to acquire assets overseas.  It lost the bid for the Canadian Noranda and in August 2004, CVRD’s US$111 M bid for the copper mine of Las Bambas (Peru) was defeated by the Swiss Xstrata’s US$121 M offer.  These recent failures made the Moatize project appear all the more attractive. CVRD’s Income Statement and Balance Sheet are shown in Exhibit 3a and Exhibit 3b, respectively. 
History of Mozambique

Mozambique gained independence from Portugal in 1975, when the Marxist Frente de Libertação de Moçambique (Frelimo) took control after a ten year guerrilla war.  Civil war broke out almost immediately, as the British, American, and apartheid South African governments rushed to support the anti-Communist Resistencia de Moçambique (Renamo) in its challenge of Frelimo legitimacy.  One of the most brutal civil wars since World War II proceeded over the next 17 years, causing more than 700,000
 deaths, mostly at the hand of the Renamo.  These three decades of war took a ruinous toll on Mozambique’s economy and infrastructure.  

In 1992, Mozambique saw its first peace since its independence.  No longer controlled by Marxist philosophy, Frelimo started to privatize its socialized enterprises, including the national bank, and to liberalize its markets.  Frelimo’s Joachim Chissamo won the country’s first presidential elections in 1994, with Renamo remaining the key party of opposition.  Chissamo was reelected in 1999 with 52.3%
 of the vote.  Following several public cases of corruption under President Chissamo, Frelimo decided to nominate Armando Guebuza as its new leader in the December 2004 election.  

Macroeconomic data for Mozambique from 1980 through 2004 is provided in Exhibit 4a.  Not only do these numbers demonstrate the devastation wrought by Mozambique’s long civil war, but they also show how far Mozambique has come in turning these numbers in a positive direction.  Mozambique looked as if its past of war, bureaucracy, and crime was behind it.  Despite maintaining very high current account and government deficits, Mozambique decreased its total external debt as a percentage of Gross Domestic Product (GDP) thanks to huge increases in foreign direct investment (FDI).  In 1998, Mozambique entered the World Bank Group’s Highly Indebted Poor Countries (HIPC) Debt Initiative, granting it an estimated $4.3 billion in debt-service relief.

Much of this turnaround resulted from the Mozal aluminum smelter, a $1.4 billion project backed by the International Finance Corporation (IFC).  According to Carlos Nuno Castel-Branco, Professor of Economics at Maputo's Universidade Eduardo Mondlane, “In 2000, [Mozal] added 3.5% to the rate of growth.  When you say GDP grew by 7%, half of that was Mozal.”
  Other firms followed Mozal, and the park where the smelter is located now employs 5,000 people in addition to the plant’s 1,000 workers.
  

Despite these gains, Mozambique remains one of the poorest countries in the world.  It’s GDP per capita is only $255, ranking near the bottom of Sub-Saharan countries.  Exhibit 4b compares Mozambique’s macroeconomic standing with those of other Sub-Saharan nations.  While its Human Development Index (HDI) improved more than 100 base points in ten years, from .261 in 1993 to .379 in 2003, its HDI world rank remained low at 168 of 175.  Life expectancy is about 40 years, and literacy rate is 40%.  Tapping into the coal in Moatize could be a huge boost to Mozambique’s stagnant living standards.    

The Coal Market

Coal is a fossil fuel extracted from the ground by underground mining or strip mining. It is a readily combustible black or brownish-black sedimentary rock. It is composed primarily of carbon along with assorted other elements, including sulfur. Often associated with the Industrial Revolution, coal remains an enormously important fuel and is the largest single source of electricity world-wide. In the United States, for example, the burning of coal generates 50% of the electricity consumed.

When coal is used in electricity generation, it is generally pulverized and then burned. The heat produced is used to create steam, which is then used to spin turbines which turn generators and create electricity. Approximately 40% of the Earth's current electricity production is powered by coal, and the total known deposits recoverable by current technologies are sufficient for 300 years' use at current rates.
Combustion of coal, like any other compound containing carbon, produces carbon dioxide (CO2), along with varying amounts of sulfur dioxide (SO2) depending on where it was mined. Sulfur dioxide reacts with water to form sulfurous acid. If sulfur dioxide is discharged into the atmosphere, it reacts with water vapor and is eventually returned to the Earth as acid rain. Emissions from coal-fired power plants represent the largest source of artificial carbon dioxide emissions, according to most climate scientists a primary cause of global warming. Many other pollutants are present in coal power station emissions. Some studies claim that coal power plant emissions are responsible for tens of thousands of premature deaths annually in the United States alone. Modern power plants utilize a variety of techniques to limit the harmfulness of their waste products and improve the efficiency of burning, though these techniques are not widely implemented in some countries, as they add to the capital cost of the power plant. To eliminate CO2 emissions from coal plants, carbon sequestration has been proposed but is not yet in large-scale use.

Although coal use is expected to be displaced by natural gas in some parts of the world, only a slight drop in its share of total energy consumption is projected by 2025. Coal continues to dominate the electricity and industrial sector fuel markets in emerging Asia.
In the International Energy Outlook’s 2005 reference case, world coal consumption is projected to increase from 5,262 million short tons in 2002 to 7,245 million tons in 2015, at an average rate of 2.5 percent per year. From 2015 to 2025, the projected rate of increase in world coal consumption slows to 1.3 percent annually, and total consumption in 2025 is projected at 8,226 million tons. World GDP and primary energy consumption also are projected to grow at a more rapid pace during the first half than during the second half of the forecast period, reflecting a gradual slowdown in growth of the economies of emerging Asia, which are currently expanding at a rapid pace. The world’s historical and projected coal consumption is shown in Exhibit 5.
Coal consumption in 2002—primarily in the electric power and industrial sectors—accounted for 24 percent of total world energy consumption. Of the coal produced worldwide, 65 percent was shipped to electricity producers, 31 percent to industrial consumers, and most of the remaining 4 percent to coal consumers in the residential and commercial sectors. In the industrial sector, coal is an important input for the manufacture of steel and for the production of steam and direct heat for other industrial applications. Coal plays a limited role in the residential and commercial sectors, and although it was once an important fuel for transportation, its use for transportation is now virtually nonexistent. 
Coal’s share of world energy consumption in the electricity and industrial sectors is projected to remain relatively stable in the International Energy Outlook forecast. As a consequence, its share of total world energy consumption remains near its 2002 share of 24 percent. In the electricity sector, coal’s share of energy consumption is projected to decline slightly, from 39 percent in 2002 to 38 percent in 2025. In the industrial sector, its share is projected to rise from 20 percent in 2002 to 22 percent in 2015 and to remain at that level through 2025. Exhibit 6 shows the world’s consumption of energy from different sources.
To a large extent, the slight increase in the importance of coal in the industrial sector results from the substantial growth projected for industrial energy consumption in China, which has abundant coal reserves, limited reserves of oil and natural gas, and a dominant position in world steel production. Coal is expected to remain the fuel of choice in China’s rapidly expanding industrial sector. In the International Energy Agency reference case forecast, the coal share of China’s industrial energy consumption increases from 50 percent in 2002 to 55 percent in 2025. In the rest of the world, coal’s share of industrial energy consumption is projected to decline from 15 percent in 2002 to 13 percent in 2025. Exhibit 7 shows the world’s coal consumption by region, Exhibit 8 shows China’s coal consumption by sector
In terms of price, the price of metallurgical coal skyrocketed from about US$50 per ton to more than US$120 in 2004 and global mining companies scrambled to maintain the security of supply to their traditional clients in a particularly tense market. The market interest in the Moatize Coal Deposit is clearly evident. It is now a matter of ensuring that the project take full advantage of this market opportunity because out of 2.4 billion tons estimated reserve in Moatize, one –third is likely to be of a metallurgical and a further one-third are a thermal coal. Thermal coal prices have been at an average of $50 since 1978. Exhibit 9 shows prices of coal from 1978 to the present day. 
The Competitive Landscape
CVRD was at a competitive disadvantage if it decided to place a bid for the following reasons:

· Limited international success,
· No experience in coal extraction, and

· Stiff competition.

CVRD faced competition from several competitors – ten companies, with vastly more coal mining experience, expressed interest in the Moatize project. These included BHP Billiton (who was bidding in a consortium with Mitsubishi), AngloAmerican, and Rio Tinto, the world’s three largest mining companies.
Australia-based BHP Billiton is the world’s largest resource company, and already has a foothold in Mozambique.  The firm is responsible for the manufacture of aluminium at the Mozal aluminium smelter just outside Maputo, which produces 500,000 tons of aluminum per year. Aluminium happens to be Mozambique’s most important exported natural resource.
 In addition, Billiton was in talks to acquire Western Mining Corporation, an Australian mining company which was the lead sponsor of the Corridor Sands project (a project to excavate mineral sands in Chibuto in the Gaza province of southern Mozambique).
 The coal from Moatize, would allow Billiton to vertically integrate its resource base for its Mozal smelter.  The potential for further involvement in the economic development in Mozambique would seem to provide Billiton with a real opportunity as a front-runner for the Moatize coal mine development.  
Rio Tinto, an Anglo-Australian mining company, is considered a world leader in the exploration, excavation and processing of the world’s mineral resources, such as iron ore, diamonds, uranium, aluminium and copper.
 As in the case of BHP Billiton, Rio Tinto also has operations in Mozambique, having discovered over 70 million tons of the heavy mineral ilmenite during advanced exploration projects in the Mozambican regions of Gaza
 and Inhambane.
  Rio Tinto also had previous coal mining experience. Through its subsidiaries, Rio Tinto Coal Australia and Coal & Allied, the company operated successful Australian mining operations in Queensland (Blair Athol, Tarong, Hail Creek and Krestel mines) and in New South Wales (Bengalla, Mt. Thorley/Warkworth and Hunter Valley mines). In addition, Rio Tinto also had substantial mining operations in the United States.

The last of the world’s three largest mining companies, Anglo American, had its beginnings in 1917, when Earnest Oppenheimer founded the Anglo American Corporation to explore the gold-mining possibilities in the East Rand region in South Africa. Anglo-American plc was formed in 1999 with the merger of Anglo-American Corporation of South Africa and Minorco.
  The company’s sales reached $24.9 Billion in 2003, with EBITDA reaching $4.785 Billion.
  Mining operations today include exploration activities in coal, diamonds, gold, platinum, base metals and other industrial minerals in locations throughout Europe, (predominantly southern) Africa, Australasia, and North and South America. Anglo American, like its giant mining counterparts Billiton and Rio Tinto, had extensive operations in Mozambique, such as mining for gold
 and prospecting for copper, cobalt, and nickel deposits in the Moatize and Chimpondue regions.
  The firm also had extensive coal projects – Anglo American Coal, a subsidiary of Anglo American, was one of South Africa’s largest explorers and exporters of coal. In addition, Anglo Coal Australia, another wholly-owned subsidiary of Anglo American, was one of the largest private sector coal producers in the world.

Exhibit 10 shows a table of the main competition that CVRD would face to win the bid to explore the Moatize coal mine.

Moatize Project  

Moatize, a town in the Tete province in Northern Mozambique, is believed to be the largest unexplored coal province in the world. Mining at Moatize coalfields has been sporadic at best since the 1940s. At its peak in the early 1980’s, Moatize produced 500,000 tons per year of coal, but production has since declined due, in part, to the civil war. Activities were suspended in 1983, primarily because of the destruction of the Sena Railway line during the country’s civil war.
 Currently, estimates on the amount of reserves range anywhere from 2.4 billion metric tons
 to over 6 billion metric tons.
 Production is estimated to range anywhere from 3.2 million tons per year (over a 17 year period) to 21 million tons per year of coking, steaming, and thermal coal. One report estimates that the project would likely produce 10 million tons/year, with:

· 3-4 million tons of coking coal exports to the Far East (primarily China), Europe, and Brazil, 

· 2 million tons exported to Nigeria, and 

· the remainder for a new coal-fired power station in the region at some point in the future.

Studies have estimated that the thermal coal will have to be burned in situ and will generate between 1,000 MW and 2,000 MW of power, depending on the size of the metallurgical coal facility.  Because the Moatize coal reserves are located in a remote area of the country, and since the Sena 600 km railway that links the coal reserves to the Beira Port had been interrupted for 21 years during the country’s civil war, there are significant infrastructure investments, particularly in rail, power and port, which are instrumental to the success of coal exploration and in the valuation of the coal reserves. Additionally, Moatize’s distance from the larger energy consumption centers necessitates a significant investment in generation and transmission of energy (estimated at US$2 billion) and the Beira Port is reaching its 1 million metric ton capacity, for the Moatize project to succeed, investments in alternate port facilities to the north of Beira should will be required.
A major problem that has hindered the mining of coal in Moatize has been the lack of a reliable transportation system.
 The 550-km (340 mile) Sena Railway line, from Moatize to the ports at Nacala and Beira, was destroyed during the Mozambique civil war. In July 2003, Mozambique transportation minister Tomaz Salomao announced that the World Bank had approved the reconstruction of the line, and as a result, financing was expected to become available. The rehabilitation of the line is expected to cost between $100 million and $152 million. In May 2004, the Rites-Ircon consortium was awarded a 25-year concession to rehabilitate the Sena railway and created a new rail company, Companhia Dos Caminhos de Ferro da Beira (CCFB), with the Indian consortium owning 51% and the Mozambican rail company, CFM, controlling the remaining 49%.  
Pursuing the exploration of the Moatize coal mine would be directly aligned with CVRD’s strategy.  In addition to increased international exposure, access to metallurgical coal would allow the company to diversify even further the products it was able to offer to its customers in the steel industry.  It would also provide an opportunity to vertically integrate CVRD’s supply chain and to accommodate the projected growth of the steel industry in Brazil.  Investment in the Moatize Project would represent CVRD’s first coal-mining project apart from two other coal exploration partnerships formed in 2004 with three Chinese companies, Yangkuang, Yongcheng and Baosteel.
According to the director of the Mozambican National Mining Department (DNM), Antonio Manhica, Anglo American recently abandoned the process.  It is believed that BHP Billiton has the inside track in this bid since it is the only company with experience in coal-mining and because the coal will provide cheaper inputs to its Mozal aluminum smelter. 

The winning bidder would be granted a license to explore the Moatize Coal Reserves and would be required to complete a two-year feasibility study.  The successful bidder would assume all risks associated with the feasibility of the Project.  The Bidder is granted a mining concession at the end of two years if:

· Feasibility studies demonstrate at least 5 million tons per year of saleable coal (Government minimum req.)

· Demonstrate technical and economic viability of the project
Since the success of the project is contingent on the aforementioned infrastructure investments, the Mozambique government commits to involving the winning bidder in all infrastructure related projects.  Failure to comply will lead to termination of the contract and compensation for all costs incurred by bidder, including bid payment.
In order to mitigate its inexperience in coal-mining, CVRD negotiated a 5% stake for American Metals and Coal Incorporated (AMCI), an American corporation with extensive expertise in coal-mining, to join the Moatize project bid.  CVRD estimated that the total cost for the project will reach US$1 Billion and planned to bid US$122.8 million for exploration rights to the Moatize coal deposit.  They will perform a two-year feasibility study estimated to cost US$34 million. Key elements of CVRD's long-term strategy include development of a mine with a capacity of 21 million tons per annum; which implies a 1,500 MW mine-mouth power plant; 3% production tax; 5% carried interest for the government of Mozambique; up to 10% of the shareholding will be reserved for Mozambican nationals; US$6.5 million to be spent on community and social development programs in the region during the exploration period and a further US$50 million is expected to be spent on similar programs during the production phase. 

Multilateral Agency Involvement
Over the past eleven years, the Mozambican government had been interested in trying to promote the large-scale exploration and excavation of the coal deposits in the Moatize region, expecting that there would be both economic and fiscal benefits (such as the hiring of local workers and the rehabilitation of the Sena Railway line). In 2004, the Government of Mozambique solicited the services of the International Finance Corporation (IFC), the private sector arm of the World Bank, to aid with the bidding process for mining the coal and to serve as an advisor.  
The IFC acted as an advisor to the Mozambican government during the bidding selection process for the Moatize Project.  It should be noted that the IFC’s involvement here was critical because it is seen as an organization that is fair and transparent.  Bernard Sheahan, IFC Director of Advisory Services, recommended high financial and technical standards as pre-qualifications to conducting the project. The IFC appointed Wardell Armstrong, a UK-based engineering and consulting firm, to be a technical advisor to the IFC and the Government of Mozambique. Their first task was to conduct initial field appraisals.
  The complexity of the project would require a large capital investment.  Mining in Moatize is critical to Mozambique's continued development, so ensuring that nearby communities benefit, and handling environmental issues properly, would further increase the project's complexity.  The IFC’s Advisory Services developed a selection process that would allow potential developers to put forth competitive bids. There were 10 competitive bids, but only four were pre-selected.  Along with CVRD, the South African Rio Tinto, the Australian BHP Billiton, and Anglo American were granted the opportunity to participate in the bidding process.  
Other regional multilateral agencies, such as South Africa’s International Development Corporation (IDC) are interested in investing in project financing for the Moatize Project. According to IDC’s COO, Gert Gouws, “a proposed power plant to service the project is very significant for the region in view of looming power shortages in the region in the years ahead.” 
 In addition to wanting to invest directly in the mining operations, IDC was also a project facilitator in the rehabilitation of the Sena Railway Line. In addition to the IDC, the African Development Bank (AfDB) was considering an investment in Moatize.
 

Conclusion

Roger was concerned with recent failed attempts to expand internationally and wanted to find out whether the preliminary bid package that his finance group had prepared would be competitive enough to win the concession.  But before thoroughly evaluating the bid proposal he had some critical questions to tackle. Should Companhia Vale do Rio Doce (CVRD) bid for the rights to explore the Moatize coal mine? Was such investment aligned with CVRD’s strategy? What is the likelihood that CVRD will win the bid?  How would losing this concession re-shape the competitive landscape in Sub-Saharan Africa?  What was the impact of the current political environment on the timing of bid? How would a change in coal prices affect the viability of the project?
Exhibit 1 Map of Mozambique
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Exhibit 2 CVRD Sales

	Exhibit 2: 2003 CVRD Sales Breakdown

	 
	$ mil.
	% of total

	Iron ore & pellets
	3,500
	65

	Aluminum
	852
	16

	Logistics
	604
	11

	Manganese ore & ferroalloys
	349
	6

	Kaolin
	96
	1

	Potash
	94
	1

	Gold
	21
	-

	Other
	29
	-

	Adjustments
	-195
	-

	Total
	5,350
	100


Exhibit 3a & 3b CVRD Income Statement and Balance Sheet

	Exhibit 3a: 2002/2003 Income Statements
	
	

	
	2002
	2003

	Revenue
	4123
	5350

	Cost of Goods Sold
	2049
	2890

	Gross Profit
	2074
	2460

	Gross Profit Margin
	50.30%
	46.00%

	SG&A Expense
	431
	379

	Depreciation & Amortization
	214
	238

	Operating Income
	1429
	1843

	Operating Margin
	34.70%
	34.40%

	Nonoperating Income
	-540
	468

	Nonoperating Expenses
	375
	351

	Income Before Taxes
	514
	              1,960 

	Income Taxes
	-149
	297

	Net Income After Taxes
	663
	              1,663 

	 
	 
	 

	Continuing Operations
	680
	              1,558 

	Discontinued Operations
	0
	0

	Total Operations
	680
	              1,558 

	Total Net Margin
	680
	              1,548 

	Net Profit Margin
	16.50%
	28.90%

	 
	 
	 

	Diluted EPS from Continuing Operations ($)
	0.59
	1.34

	Diluted EPS from Discontinued Operations ($)
	0
	0

	Diluted EPS from Total Operations ($)
	0.59
	1.34

	Diluted EPS from Total Net Income ($)
	0.59
	1.34

	Dividends per Share
	0.25
	0.55


	Exhibit 3b: 2002/2003 Balance Sheets
	
	

	
	2002
	2003

	Assets
	
	

	Current Assets
	 
	 

	Cash
	            1,091 
	                 585 

	Net Receivables
	               660 
	                 818 

	Inventories
	               292 
	                 505 

	Other Current Assets
	               546 
	                 566 

	Total Current Assets
	            2,589 
	              2,474 

	Net Fixed Assets
	            3,297 
	              6,484 

	Other Noncurrent Assets
	            2,069 
	              2,476 

	Total Assets
	            7,955 
	            11,434 


Source: Hoovers Business Information

Exhibit 4a Mozambique Economic Data, 1980-2004

	
	
	Real
	
	
	
	Net
	
	
	

	
	Real
	GNP
	
	
	Current
	Foreign
	Total
	Government
	Human

	
	GDP
	per
	CPI
	National
	Account
	Direct
	External
	Budget
	Development

	
	(in 2000 $)
	Capita
	Inflation
	Exports
	Balance (as
	Investment
	Debt (as %
	Balance
	Index

	Year
	
($ mil.)
	
(current $)
	
(percent)
	($ mil.)
	% of GDP)
	
($ mil.)
	
of GDP)
	
(% GDP)
	
(HDI)a

	
	
	
	
	
	
	
	
	
	

	1980
	2,112
	NA
	NA
	307.1
	-10
	0
	0.0
	-11.4
	NA

	1981
	2,217
	NA
	NA
	255.8
	-12
	0
	0.0
	N/A
	NA

	1982
	2,064
	280
	NA
	256.3
	-14
	0
	0.0
	N/A
	NA

	1983
	1,740
	220
	NA
	174.1
	-13
	0
	360%
	N/A
	NA

	1984
	1,627
	220
	NA
	139.4
	-9
	0
	88%
	N/A
	NA

	1985
	1,643
	260
	47.8
	126.8
	-7
	0
	175%
	-18.4
	NA

	1986
	1,606
	310
	12.2
	115.7
	-8
	1.5
	217%
	-24.4
	NA

	1987
	1,842
	270
	175.8
	124.3
	-17
	6.2
	224%
	-22.9
	NA

	1988
	1,993
	220
	50.0
	136.2
	-17
	4.5
	209%
	-27.0
	NA

	1989
	2,122
	170
	40.0
	158.4
	-20
	3.4
	206%
	-24.8
	NA

	1990
	2,143
	170
	47.0
	166.6
	-17
	9.2
	217%
	-29.2
	0.239

	1991
	2,248
	170
	33.0
	214
	-14
	22.5
	210%
	-24.9
	0.155

	1992
	2,066
	140
	45.0
	255.3
	-19
	25.3
	248%
	-26.3
	0.246

	1993
	2,246
	130
	42.0
	277.9
	-23
	32
	232%
	-22.2
	0.261

	1994
	2,414
	130
	63.1
	317.1
	-21
	35
	301%
	-29.7
	0.281

	1995
	2,518
	140
	54.4
	342.8
	-19
	45
	296%
	-20.8
	0.281

	1996
	2,697
	150
	48.0
	440.2
	-15
	73
	281%
	-17.0
	0.325

	1997
	2,997
	180
	7.0
	478.1
	-9.0
	64
	255%
	-21.5
	0.328

	1998
	3,375
	200
	1.0
	528.3
	-11.0
	213
	246%
	-20.9
	0.338

	1999
	3,630
	220
	3.0
	520.3
	-23.0
	382
	192%
	N/A
	0.346

	2000
	3,685
	210
	13.0
	743.8
	-21.0
	139
	190%
	N/A
	0.362

	2001
	4,164
	200
	9.0
	1010.4
	-19.0
	255
	110%
	N/A
	0.378

	2002
	4,472
	200
	17.0
	1162
	-20.0
	348
	107%
	N/A
	0.354

	2003
	4,789
	210
	13.0
	1,322
	-12
	337
	103%
	2.5
	0.379


Sources: African Development Indicators (various years), World Bank, World Economic Outlook, International Monetary Fund (various years), Human Development Report, UNDP (various years), Institutional Investor International Edition, and International Country Risk Guide.
aThe HDI is an index used by the United Nations Development Program (UNDP) to measure the overall achievements in a country in three basic dimensions of human development—longevity, knowledge and a decent standard of living.

Exhibit 4b Sub-Saharan Africa Economic Data
	
	
	
	
	
	
	
	
	2003
	

	
	
	
	
	
	
	
	GDP
	Real
	

	
	
	Life
	United Nations
	
	Nominal
	per
	GDP
	Total

	
	Population
	Expectancy
	HDI (2003)
	GDP
	GDP
	Capita
	Growth
	Debt

	Country
	(millions)
	(Years)
	Score
	Ranka
	(million 
dollars)
	($ mil.)
	(dollars)
	(percent)
	(% GDP)

	
	
	
	
	
	
	
	
	
	

	Mozambique
	19.1
	40.3
	0.379
	168
	          4,321 
	5,548
	254.9
	7.1
	114%

	
	
	
	
	
	
	
	
	
	

	Angola
	14.0
	47
	0.445
	160
	        13,825 
	13825
	824
	3.4
	70%

	Botswana
	1.7
	38
	0.565
	131
	          7,530 
	7530
	3532
	5.4
	7%

	Burundi
	7.3
	41.6
	0.378
	169
	             596 
	595.5
	100.3
	-1.2
	220%

	Congo (Zaire)
	54.8
	45.2
	0.385
	167
	          5,761 
	5,671
	86.7
	5.6
	194%

	Gabon
	1.4
	53
	0.635
	123
	          6,057 
	605
	3,865
	2.8
	63%

	Kenya
	32.4
	45.4
	0.474
	154
	        14,376 
	15,600
	341.3
	1.8
	47%

	Lesotho
	1.8
	37.2
	0.497
	149
	          1,077 
	1375
	528.8
	3.3
	66%

	Madagascar
	17.3
	55.7
	0.499
	146
	          5,474 
	4,364
	233.2
	9.8
	91%

	Malawi
	11.2
	37.5
	0.404
	165
	          1,701 
	1813
	162
	4.4
	184%

	Namibia
	2.0
	40.3
	0.627
	125
	          4,271 
	5,456
	1,845
	3.7
	N/A

	Rwanda
	8.4
	39.8
	0.45
	159
	          1,684 
	1,845
	254.2
	1.0
	91%

	South Africa
	45.6
	45.7
	0.658
	120
	     165,434 
	212,777
	3,171
	2.8
	17%

	Swaziland
	1.1
	42.5
	0.498
	147
	          1,904 
	2,413
	1345.1
	2.4
	21%

	Tanzania
	36.6
	42.7
	0.418
	164
	        10,297 
	10851
	308.7
	7.1
	73%

	Uganda
	25.9
	43.2
	0.508
	144
	          6,297 
	6,833
	276.5
	4.7
	72%

	Zambia
	10.5
	36.5
	0.394
	166
	          4,335 
	5,389
	354.4
	5.1
	148%

	Zimbabwe
	13.2
	38.5
	0.505
	145
	N/A
	N/A
	N/A
	N/A
	N/A


Sources: African Development Indicators (various years), World Bank, United Nations, and Institutional Investor International Edition.
a The United Nations Human Development Index (HDI) is a rating of human development across 174 countries. The score ranges from 0 (low) to 1.00 (high); the rank ranges from 1 (high) to 174 (low).

Exhibit 5 World Coal Consumption by Region, 1970-2025 (International Energy Outlook)
	
	 Mature Market 
Economies 
	 Transitional 
Economies 
	 Emerging 
Economies 
	Total

	1970
	               1,497 
	           1,122 
	           758 
	     3,378 

	
	               1,471 
	           1,112 
	           762 
	     3,345 

	
	               1,518 
	           1,139 
	           776 
	     3,434 

	
	               1,532 
	           1,136 
	           776 
	     3,444 

	
	               1,538 
	           1,158 
	           809 
	     3,504 

	
	               1,570 
	           1,225 
	           866 
	     3,662 

	
	               1,636 
	           1,226 
	           901 
	     3,763 

	
	               1,644 
	           1,254 
	           934 
	     3,832 

	
	               1,630 
	           1,263 
	        1,018 
	     3,912 

	
	               1,733 
	           1,297 
	        1,072 
	     4,101 

	1980
	               1,793 
	           1,274 
	        1,060 
	     4,126 

	
	               2,034 
	           1,263 
	        1,091 
	     4,388 

	
	               2,290 
	           1,303 
	        1,168 
	     4,761 

	
	               2,400 
	           1,317 
	        1,239 
	     4,956 

	
	               1,936 
	           1,354 
	        1,366 
	     4,655 

	
	               2,026 
	           1,376 
	        1,494 
	     4,896 

	
	               1,984 
	           1,414 
	        1,576 
	     4,974 

	
	               2,032 
	           1,435 
	        1,650 
	     5,117 

	
	               2,075 
	           1,447 
	        1,751 
	     5,272 

	
	               2,112 
	           1,386 
	        1,774 
	     5,272 

	1990
	               2,099 
	           1,372 
	        1,799 
	     5,270 

	
	               1,978 
	           1,163 
	        1,872 
	     5,013 

	
	               1,923 
	           1,055 
	        1,925 
	     4,903 

	
	               1,903 
	           1,014 
	        2,016 
	     4,933 

	
	               1,907 
	              925 
	        2,171 
	     5,004 

	
	               1,898 
	              900 
	        2,308 
	     5,106 

	
	               1,949 
	              861 
	        2,345 
	     5,155 

	
	               1,962 
	              846 
	        2,325 
	     5,133 

	
	               1,963 
	              803 
	        2,269 
	     5,034 

	
	               1,951 
	              768 
	        2,244 
	     4,963 

	
	               2,042 
	              791 
	        2,255 
	     5,088 

	
	               2,042 
	              779 
	        2,353 
	     5,174 

	2002
	               2,067 
	              771 
	        2,424 
	     5,262 

	
	               2,089 
	              779 
	        2,570 
	     5,438 

	
	               2,111 
	              787 
	        2,716 
	     5,614 

	
	               2,134 
	              794 
	        2,862 
	     5,790 

	
	               2,156 
	              802 
	        3,008 
	     5,966 

	
	               2,178 
	              810 
	        3,154 
	     6,142 

	
	               2,200 
	              818 
	        3,300 
	     6,318 

	
	               2,222 
	              826 
	        3,446 
	     6,494 

	
	               2,245 
	              834 
	        3,592 
	     6,670 

	
	               2,248 
	              837 
	        3,700 
	     6,785 

	
	               2,251 
	              840 
	        3,809 
	     6,900 

	
	               2,255 
	              843 
	        3,917 
	     7,015 

	
	               2,258 
	              847 
	        4,026 
	     7,130 

	2015
	               2,261 
	              850 
	        4,134 
	     7,245 

	
	               2,275 
	              852 
	        4,223 
	     7,350 

	
	               2,288 
	              854 
	        4,312 
	     7,454 

	
	               2,301 
	              856 
	        4,401 
	     7,558 

	
	               2,315 
	              858 
	        4,490 
	     7,663 

	
	               2,328 
	              860 
	        4,579 
	     7,767 

	
	               2,357 
	              863 
	        4,638 
	     7,859 

	
	               2,386 
	              866 
	        4,698 
	     7,951 

	
	               2,416 
	              869 
	        4,758 
	     8,042 

	
	               2,445 
	              872 
	        4,818 
	     8,134 

	2025
	               2,474 
	              874 
	        4,878 
	     8,226 


Exhibit 6 Global Energy Consumption

	 
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Energy consumption (kg oil equivalent per head)
	       1,788 
	       1,778 
	       1,857 
	       1,899 
	       1,952 
	       1,997 
	        2,040 
	        2,085 
	        2,131 
	        2,181 

	Total energy consumption (m tonnes oil equivalent)
	       8,363 
	       8,404 
	       8,862 
	       9,155 
	       9,499 
	       9,812 
	      10,124 
	      10,441 
	      10,773 
	      11,123 

	% change
	2.0
	0.5
	5.5
	3.3
	3.8
	3.3
	3.2
	3.1
	3.2
	3.2

	Electricity consumption (kwh per head)
	       2,686 
	       2,715 
	       2,781 
	       2,860 
	       2,947 
	       3,035 
	        3,126 
	        3,222 
	        3,324 
	        3,431 

	Total electricity consumption (trn kwh)
	12.6
	12.8
	13.3
	13.8
	14.3
	14.9
	15.5
	16.1
	16.8
	17.5

	% change
	2.9
	2.1
	3.5
	3.9
	4.1
	4.0
	4.0
	4.1
	4.1
	4.1

	Coal consumption (m tonnes)
	       4,248 
	       4,270 
	       4,414 
	       4,714 
	       4,979 
	       5,214 
	        5,434 
	        5,676 
	        5,934 
	        6,219 

	% change
	1.9
	0.5
	3.4
	6.8
	5.6
	4.7
	4.2
	4.4
	4.5
	4.8

	Natural gas consumption (bn cu metres)
	       2,283 
	       2,296 
	       2,412 
	       2,444 
	       2,523 
	       2,599 
	        2,678 
	        2,758 
	        2,842 
	        2,929 

	% change
	4.1
	0.6
	5.0
	1.3
	3.2
	3.0
	3.0
	3.0
	3.0
	3.1

	Petroleum consumption (mn b/d)
	68.4
	68.8
	69.2
	70.1
	72.3
	74.3
	76.6
	78.5
	80.4
	82.2

	% change
	1.2
	0.5
	0.6
	1.3
	3.2
	2.7
	3.1
	2.5
	2.4
	2.3


Exhibit 7 World Coal Consumption by Region, 1980, 2002, 2015, and 2025 
	Region
	1980
	2002
	2015
	2025

	Mature Market Economies
	      1,793 
	      2,067 
	      2,261 
	      2,474 

	Transitional Economies
	      1,274 
	        771 
	        850 
	        874 

	China and India
	        808 
	      1,843 
	      3,318 
	      3,978 

	Other Emerging Economies
	        251 
	        581 
	        816 
	        900 


Exhibit 8 Coal Consumption in China by Sector, 2002, 2015, and 2025 
	
	2002
	2015
	2025

	Electricity
	14.8
	26.7
	31.2

	Industrial
	11
	24.1
	30.6

	Other Sectors
	2.1
	2.2
	1.8

	Total
	27.9
	53
	63.6


Exhibit 9 Historical Coal Prices

 

Exhibit 10 CVRD’s Competition

	COMPANY
	PREVIOUS COAL MINING EXPERIENCE?
	PREVIOUS EXPERIENCE IN MOZAMBIQUE?
	ADDITIONAL NOTES

	BHP BILLITON
	Yes
	Yes – Principal sponsor of Mozal Aluminium Smelter Project
	In talks to acquire WMC, lead sponsor of Corral Sands project in Chibuto

	RIO TINTO
	Yes
	Yes – exploration of Ilmenite
	Like BHP, exp. w/coal & in Mozambique provide real option

	ANGLO-AMERICAN
	Yes – One of the firms responsible for most coal mining in Africa
	Yes
	See “Additional Notes,” Rio Tinto


� Roy Stacey, US Deputy Assistant Secretary of State for African Affairs, speaking at the Maputo donors’ conference, April 1988.


2 African Elections Database, http://africanelections.tripod.com/mz.html.


3 World Bank Group, Highly Indebted Poor Countries Debt Initiative, Mozambique’s Country Page.  http://www.worldbank.org/hipc/country-cases/mozambique/mozambique.htm.


� Ryan, Orla.  “Can Mozambique gain from investment?”. BBC News. 9 December 2004. http://news.bbc.co.uk/1/hi/business/4002525.stm.


� Ibid.


� Williams, Stephen.  “Mozambique’s FDI Bonanza”.  African Business, Jan 2006 Issue 316, p 53.


�  Ibid.


�  Rio Tinto Website, www.riotinto.com.


�  “Rio Tinto Discovers Heavy Minerals in Mozambique”. AllBusiness, Industry Specialty News: 6 May 2002.


� Rio Tinto Review Magazine, Number 75, September 2005, p 8. 


� Anglo-American Website, www.angloamerican.co.uk.


� Anglo-American 2003 Annual Report.


� Coakley, George.  “The Mineral Industry of Mozambique – 1998”. Available online at   http://minerals.usgs.gov/minerals/pubs/country/1998/9227098.pdf.  


� Mozambique News Agency AIM Reports, No. 182, 4 May 2000.


� “Wardell Armstrong Provides Assistance with the Development of the Moatize Coal Project, Mozambique,” Coal International, September/October 2004, p 173.


� “’Strike while the coal is hot!’ – A Public Private Partnership approach to the development of the Moatize Coal Deposit,” Isabel Marques de Sa & A. Neil Pereira, International Finance Corporation


� Country Profile 2004: Mozambique, Economist Intelligence Unit, p 38.


� Op. cit., “Wardell”.


� Op. cit., “Country Profile”.


� Op. cit., “Wardell”.


� “IDC Wants Slice of Mozambican Project,” Niassa WebPortal, 11 February, 2005.


� International Investments in Africa: Trends & Opportunities. Private Sector Department, African Development Bank, August 2001.





Prepared by Gambo Audu, Julio Ribeiro, Oliver Scott and Hajime Taniguchi under the supervision of Campbell R. Harvey. Copyright © 2006. All Rights Reserved.

2
3

