Lesson 1: Natural Wonders of the World
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This lesson introduces the key natural resources found on the planet, their distribution and their value. While there are many natural resources which could be explored, this lesson focuses on oil, coal, iron ore, gold, diamonds, copper, coffee, wheat, wood, cotton, uranium and natural gas.
Natural resources are any kind of substances in their natural form which are needed and wanted by humans. Natural resources are considered valuable because humans rely on them to meet their changing needs. While natural resources occur all around the world, specific resources often require specific conditions and so not all natural resources are spread equally. As a result, countries trade their natural resources to ensure that their needs can be met. The most common categories of natural resources are minerals (such as gold and tin) and energy resources (such as coal and oil). The air, forests and oceans can also be classified as natural resources. Natural resources change in value over time, depending on what a society most needs or considers most valuable. 

Natural resources can be classified as either renewable (able to be replenished) or non-renewable (limited and therefore cannot be re-produced).  Renewable resources are usually living resources such as plants (e.g. wheat) or animals but also include air and water.  These resources are referred to as 'renewable' because they can usually be reproduced, or the levels can be replenished. Air and water are considered to be renewable because they are part of a cycle which means they can be reused. Renewable resources are not completely unlimited though as they can only be used as a resource if they are not being used at a rate than outstrips the time it takes for the resource to be replenished. 

Non-renewable resources are limited, and cannot be replenished, they are finite. For example, fossil fuels such as coal which is a non-renewable resource because it is unable to replenish its volume at a sustainable rate (it takes millions of years). 

Natural resources are not distributed evenly across the world. The following maps provide some snapshots of global distribution patterns for a number of different natural resources. 

Resources

Oil (2012)

[image: image27.png]Royal
Geographical
Society

with IBG

Advancing geograpny
and geographical learning





Source: Wikipedia

Coal (2010)
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Source: US Energy Information Administration.

You can watch an animated map which shows coal production over time: http://www.eia.gov/todayinenergy/detail.cfm?id=4210
Iron ore (2010)
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Gold Production in Tonnes (2011) 
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Diamonds (2012)

[image: image5.emf]
Source: Global Diamond Report 2012
Uranium (2005)
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Copper (2005)
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Coffee exporting countries (2010)
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Wheat (2010)
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Cotton (2010)
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Natural Gas (2012)
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Source: Wikipedia

In the main activity for this lesson students use a simple data set to locate countries which produce different natural resources. If you have access to GIS software this could be completed on a computer and you could also ask students to show amounts of natural resource production on their map too. 

The distribution of resources is affected by both physical and human factors. The earth has undergone a series of physical processes which result in the varied distribution of resources. Most natural resources need specific conditions to form. For example Coal is found in areas which would have been swampland around 280-345 million years ago. 

This uneven distribution means that some countries have lots of resources while others only have a small amount. The result of this is that countries will export excess natural resources and import those which they do not have or are in short supply. For example Australia has more coal than it needs so it exports coal to countries such as Japan which does not have enough. However, Australia doesn’t produce enough oil to meet the demands of its population so it imports oil. 

Many developing countries have lots of natural resources but don’t have enough demand for them or do not have the correct facilities to extract them. In some cases transnational corporations (with headquarters in developed countries) will carry out the mining activities and export the resources to developed countries (e.g. Shell extracting oil from Nigeria). 

A country’s wealth is an important factor in consumption of resources. Typically more developed countries have a higher demand for natural resources, and in many cases can afford to import them. It has been suggested that 25% of the world population use 75% of the world natural resources. 

Lesson 2: Unearthing Black Gold 
The lesson provided an overview of where oil comes from, where it can be found and how important it is for daily life, as well as raising awareness of declining supply. 
“Oil pulses through our daily lives. IT is the plastic we touch, the food we eat, and the way we move. Oil powers our cars, chainsaws and tanks…The world’s made by and through oil, however are anything but uniform. The international oil trade links every country on earth, but only a handful of countries hold the lion’s share of known reserves. Every minute, millions of dollars change hands through the oil markets as crude is bought and sold, but oil itself moves through pipelines and in tankers at a comparatively medieval pace. Oil provides an unprecedented freedom from geographical constraints for those who can access it, yet its record of pollution and distorted development cripples the lives of many others….Creating wealth and power from oil is quite tricky. Crude hides below ground and must be hunted and captured. This raw oil is frequently in the wrong place – miles from markets, in places difficult to access or already used by other”. (Bridge and Le Billion, 2012)  (Source:  Bridge & Le Billion, 2012, Oil, London: Polity Press).
The video links provide two short introductions to the production of oil, how it is formed and how it is extracted: 

Where do we get oil from? http://www.youtube.com/watch?v=xZ1HIBIIJU0 
Million year old treasures beneath the earth: http://www.youtube.com/watch?v=0PrSZMOCnWU&list=UUje_eGYF31gCVmmNj-Njy1A 
There are three key stages: 

· Oil begins life as microscopic plants and animals in the ocean millions of years ago. These organisms died and fell to the ocean floor where, over millions of years, they were covered by layer after layer of sediment.

· As these organisms became buried deeper and deeper, both pressure and heat began to increase. It is these conditions which allow these materials to become oil (or natural gas). 

· Once the oil (and gas) were formed deep underground, these materials would migrate through tiny pores in the surrounding rock. Some would migrate to the surface, others would be trapped in deposits under layer of rock or clay. It is these deposits where we extract our oil (and gas) from today. 
How is energy produced from oil?
This link provides an introduction of how oil is used to make energy.  http://www.edfenergy.com/energyfuture/oil-generation
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(Source: EDF Energy)

Oil power stations turn oil into electrical energy by:
1) Pipe oil into a boiler

2) Burn oil creating heat energy. This heats water in pipes creating steam. The steam expands and therefore leaves the turbine under high pressure

3) This pressure drivers the blades of the turbine

4) The turbine sins converting heat energy into mechanical energy. The turbine is connected to the generator which creates electrical energy. 

5) The steam is cooled and so condenses back to water and pumped around the system again which means the turbine will continue to turn. 

6) Power lines transmit electricity 

7) Electricity reaches homes and businesses.

Burning oil produces gases which are emitted from the power station. 

Oil is one of the most important natural resources in the world. The world consumes around 14 billion litres of oil each day. Refined oil not only provides energy and transport fuels but is a vital component of many items that we use on a daily basis. A single sofa contains 60 litres of oil. The wordle image provides many different items that need oil in their production. 
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The following charts provide an overview of global oil supplies and consumption. 

Distribution of proven oil reserves
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Source: BP Statistical Review of World Energy (2014) 

Oil Consumption by region Millions of barrels per day
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Source: BP Statistical Review of World Energy (2014) 

Oil Consumption by capita
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Source: BP Statistical Review of World Energy (2014) 
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Source: BP Statistical Review of World Energy (2014) 

The data that is used to produce these charts is available to download and a portion of this data is used for one of the main activities in this lesson: http://www.bp.com/content/dam/bp/excel/Energy-Economics/statistical-review-2014/BP-Statistical_Review_of_world_energy_2014_workbook.xlsx
Consumption of oil has continued to grow worldwide and this has created concerns about the supplies of oil over the coming decades. It is important that students are made aware of the issues around oil supply, and the concept of peak oil. The video link provides a brief introduction to the oil situation and peak oil. This can then be supplemented by reading the article from the Independent - Warning: Oil Supplies are running out fast:
http://www.independent.co.uk/news/science/warning-oil-supplies-are-running-out-fast-1766585.html 

Lesson 3: Minerals on the Market

You can find out more about trading in the natural resource sector from the most recent World Trade Organization Report on Natural Resources: http://www.wto.org/english/res_e/publications_e/wtr10_e.htm 

This lesson requires students to think about how the value of natural resources can change and what can make them change. 

The starter activity looks at the changing price of oil since the mid-1800s as an example. 
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Source: BP Statistical Review of World Energy (2014) 

Lesson 4: Dragons in Africa
This lesson explores the increasing presence of China in Africa focusing on the growth patterns of mining activities of Chinese companies in Africa and the impact this has had on local communities in Africa.
This lesson builds up to a classroom discussion at the end of the lesson about the activities of Chinese companies in Africa focusing on those who are involved in the extraction of natural resources. Students will begin by exploring where Chinese companies are active and what resources they typically seek. Students will then explore the case studies of Angola, Zambia, South Africa and Democratic Republic of Congo in more depth to develop an understanding of the impact of Chinese companies on African countries. 

The starter requires students to explore rising investment in and trade between China and Africa in an effort to secure a larger supply of natural resources. 

China-Africa Trade and Investment

· It was estimated that between 2014 and 2020 trade between Africa and china will double. 

· During 2011 – it is estimated that trade between Africa and China increased 33% (around $166 billion). 

· Although traditional investment sources such as the US or Europe still comprised a majority. Nevertheless China has emerged as a series trade and investment partners in recent years. 

· China is investing in a variety of sectors in Africa. By 2012 more than 2000 Chinese companies had invested in Africa. These sectors included: natural resource extraction, infrastructure, finance, power generation, textiles and home appliances. 

· In 2011 Chinese imports from Africa amounted to around $393 billion and this was largely comprised of mineral ores, petroleum, agricultural products. Exports from China to Africa are largely manufactured goods. 
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Source:http://www.africaresearchinstitute.org/publications/ambassador-zhong-jianhua-on-trade-aid-and-jobs/ 
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 http://www.economist.com/news/middle-east-and-africa/21574012-chinese-trade-africa-keeps-growing-fears-neocolonialism-are-overdone-more 
Demand for Natural Resources

· Africa is the 2nd largest continent in the world and the vast quantity of natural resources Key target for Chinese imports Africa is rich in natural resources including oil as well as other resources such as cobalt, manganese, copper, iron ore and timber. Africa ranks first or second in abundance globally for the following materials: bauxite, cobalt, diamonds, phosphate rocks, platinum group metals, and many other metals. In regional terms – Africa possess the world’s third largest oil reserves, behind Middle East and North America and ahead of South and Central America. 

· Many areas which possess these natural resources have been untapped due to political instability, poor infrastructure or lack of investment. 

· As China develops it needs a greater amount of resources to cope with its domestic needs – future development and continued economic growth is dependent on the ability to secure sufficient resources. In the last decade China’s oil consumption has doubled.  

· To gain access to these minerals, China has loaned billions of dollars to African countries for infrastructure development in exchange for resources - often with no conditionalities attached. This financial assistance with no conditionalities is quite different from developed countries such as the EU or US which often attached conditions to their investment or assistance programmes.
· As China has developed its needs for natural resources have grown rapidly and has sought to ensure it has the necessary resources by investing in countries with natural resources.
· Chinese investments related to natural resources in Africa might take the form of what we would consider ‘aid’ – China will provide the investment in African infrastructure for example in return for access to mining rights for a particular natural resource. In doing so infrastructure is improved in Africa, China gets the resources it needs. 
· China’s energy concerns have been playing a crucial role in its policymaking. Oil is top Chinese concern since it represents its largest external reliance. 

Discuss with students why they think there has been an increase in Chinese investment in Africa in recent years?
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China’s import strategy goes beyond Africa, for example Latin America provides more coper and iron ore exports to China than Africa.

Although for some resources China has become dependent on Africa mineral exports. These include manganese from Gabon, South Africa, Ghana, and Zambia – which provides 40% of Chinese import needs; and Cobalt from DRC.
If you examine the imports to and from China and Africa the nature of the trade becomes more apparent. Africa exports many mineral fuels, crude materials and manufactured goods to China while it imports machinery and consumer goods from China. 
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http://www.africaresearchinstitute.org/publications/ambassador-zhong-jianhua-on-trade-aid-and-jobs 

Many African countries are highly dependent on exports. Mineral fuels (coal, petroleum) account for more than 90% earning of Algeria: Libya and Nigeria; various minerals in Botswana (diamond, copper, nickel and gold); Congo (petroleum) diamond, petroleum, cobalt and copper); Gabon Petroleum and manganese); Guinea (bauxite, alumina, gold and diamond); Sierra Leone (diamond).Other African countries that possess significant reserves of minerals – Gabon (manganese), Zambia (copper and iron ore) Zimbabwe (platinum) and Angola (Diamonds, copper, iron ore).

Africa is rich in natural resources across the continent and Chinese needs for resources are diverse, and so investments, loans and newly established trade links can be seen across the continent.

China’s investments in Africa have become diversified in recent years. While oil and mining remain an important focus, Chinese foreign direct investment (FDI) has flooded into everything from shoe manufacturing to food processing (Harry Boardman, chief economist at PWC 2013 report). 

China has gone from a status of no position in the resource market in 1995 to a standing as a significant player today with oil leases from Angola to Sudan and mining concessions from the DRC to South Africa.
Although China has a major presence in the African resource sector, its investments are unevenly distributed across the continent. Chinese firms have also made major investments in African infrastructure, targeting key sectors such as telecommunications, transport construction, power plants, waste disposal and port refurbishment. Given the scale of Africa’s infrastructure deficit, these investments represent a vital contribution to the continents development 

China has made a substantial contribution to the provision of hard infrastructure such as roads, railways and hydropower projects. 

New transport and port facilities and more power generation capacity are all contributing to laying foundations for Africa’s economic take off. 

Having discussed the drivers for Chinese investment in African natural resources and explored some of the locations where these investments are taking place in the starter in this lesson, the next activity requires students to investigate four case study countries in more depth. 
Students could use the links provided to explore the case studies in groups or individually depending on the time and equipment available.  Students could investigate just one case study and have to present this to other members of the group (or class). 
You can explore the links to find out more about Chinese trade and investment in the case study countries: Zambia, South Africa, Democratic Republic of the Congo and Angola. 
You can find out more about the activities of Chinese companies in these countries on the China Africa project website: http://www.chinaafricaproject.com/
Reactions to China in Africa
While there are many sources which highlight the positive impact of Chinese investment in Africa, there are others who argue that some Africans have become unhappy with the growing Chinese presence. There are those who are unhappy as they believe China has taken ownership of African natural resources, often using Chinese labour (rather than local people) and equipment. For some Africans, this arrangement is reminiscent of colonialism.

 ‘China takes out primary goods and sells us manufactured ones. This was also the essence of colonialism’.  Lamido Sanusi, the governor of the Central Bank of Nigeria, wrote in Financial Times. 

The increased presence of Chinese companies in Africa has been referred to as resource nationalism – where a country seeks to take control of exploration in order to secure natural resources. 

You could also read the article on this issue from the New Yorker: 

http://www.newyorker.com/news/news-desk/china-in-africa-the-new-imperialists
Further criticisms related to the increasing amount of Chinese imports of manufactured goods which is having an impact on local light manufacturing. Resource extraction industries are largely benefiting from Chinese capital investment, growing imports from China crowd out local suppliers. Chinese textile imports have caused 80% of Nigerian factories to shut down causing 250,000 lost jobs.  Many African factories simply cannot compete with the Chinese. 

There are also reports of poor environmental and safety standards which related to mining operations, and in some countries there are reports of poor treatment of workers, or that workers are predominantly Chinese and so the new jobs created do not benefit African communities.

Students have a series of statements which aim to show there are both positive and negative impacts to be considered when discussing the role of China in the African natural resource sector.
For the plenary students should reflect in groups about the impact of Chinese companies in mineral extraction in African countries. These reflections should then be shared with the class to explore the most important positive and negative impacts of Chinese activity in the natural resource sector in Africa. Students should be encouraged to draw on evidence they found in the main case study activities from the lesson. 

Find out more

There is a wealth of media articles about Chinese natural resource sector activity in Africa. For a blog from one of the world’s leading academics on this area visit China in Africa The Real Story. Prof. Deborah Brautigam the author of the blog, also has a book Dragons Gift: The real Story of China in Africa which provides a good overview of the increased activity of China in Africa but a more balanced assessment than is often portrayed in the media. http://www.chinaafricarealstory.com/
For articles from the media:

The Economist: e.g. Trying to Pull Together http://www.economist.com/node/18586448 

Guardian: China in Africa – soft power, hard cash http://www.theguardian.com/global-development/series/china-africa-soft-power-hard-cash 

Al-Jazeera: Is Chinese investment a win-win situation http://www.aljazeera.com/indepth/opinion/2014/09/china-africa-cooperation-win-w-2014924202811161705.html 

There are also a series of documentaries which cover some of the issues explored in this lesson. 

When China Met Africa: http://whenchinametafrica.com/
The Battle for Africa: http://www.aljazeera.com/programmes/peopleandpower/2014/08/battle-africa-201482713847903369.html  

The Price of Gold Chinese Minding in Ghana

http://www.youtube.com/watch?v=ohrrE1rjzLo
Lesson 5: A World of Rubbish
This lesson focuses on the global trade that has been created through the movement of waste, and in particular waste that can be processed to extract natural resources which can then be reused, for example copper from wires and Christmas tree lights. Before moving on, talk with students about recycling at a global scale, show students this video – Recycling:  a fundamental part of industrial production: http://www.bir.org
Then encourage students to think about and discuss recycling in their lives – if they recycle, and what they recycle and what impact they think this has. 

· Recycled materials supply 40% of the global raw material needs.

· Around 1.6 million people globally are involved in the recycling industry. 

· Approximately 600 million tonnes of material is recycled every year. 

· This generates more than $200 billion a year (this is similar to the entire GDP of Portugal, Columbia and Malaysia). 

· This sector is a key driver to create a more sustainable society. 

· Around 10% of the revenue from recycling is invested in new technologies, research and development to make recycling more efficient. 

· Using recycled materials directly translates to a reduced pressure on natural resource extraction – and also less energy consumed in their extraction. 

Energy and CO2 emissions are saved by recycling the following natural resources: 

	Energy saved
	
	
	CO2 saved
	

	Aluminium
	>95%
	
	Aluminium
	>92%

	Copper
	>85%
	
	Copper
	>65%

	Plastic
	>80%
	
	Iron
	>58%

	Paper
	>65%
	
	Paper
	>18%

	Steel 
	>74%
	
	Nickel
	>90%

	Zinc
	>60%
	
	Zinc
	>76%

	Lead 
	>65%
	
	Lead
	>99%


BIR research on the Environmental Benefits of Recycling (2009)
The Recycling Process
There are different processes involved for recycling of different materials. 

One example is for metal which goes through the following processes: 

Sorting: for metals to be recycled appropriately they need to be sorted into different types, as well as separated from other types for recyclable materials (Such as paper or plastic)

Baling: Metals are compacted into large blocks which make them easier to handle and transport. 

Shearing: Often large pieces of machinery will then cut the bales into manageable pieces when it arrives at the processing factory. 

Separation: Shredders will cut the materials into tiny pieces and then often by using air flow or water the materials will be separated. This operates much like a river bed – as the water flows the large rocks (in this case the pieces of metal) remain at the bottom while the lighter sediments (in this cases often plastic) are carried away. 

Melting: The metals that are recovered from the separation stage can then be melted down in a furnace and shaped into new metal ingots. This metal can then be reused to manufacture new products. 

An important feature of metals is that they can be recycled with more or less no loss of their original physical properties. 

Recycled Metals

Aluminium:
· Used for: Building and construction; transport; packaging; electricity cables; cooking implements. 

· Estimated 700 million tonnes of aluminium has been produced since 1880s, and around 75% of this is still being used today (via recycling). 

· One tonne of recycled aluminium saves 14,000 kWh of energy, 40 barrels of oil. The energy saved could be more than enough to provide power to a US household for a whole year (average 10,000 kWh a year). 

· Recycling aluminium used 95% less energy than producing aluminium using raw materials. 

· Recycling aluminium can save enough energy to power 100W bulb for nearly 4 hours. 

· 63% of all drinks cans are recycled worldwide. 

Copper: 

· Used for: electrical applications including wires, circuits and switches, pipes.

· Has a high recycling value as recycled copper has 95% of the value of the primary metal extracted from the ground. 

· Recycled copper saves up to 85% of the energy used in its primary production. 

Lead:
· Used for batteries, radiation protection materials

· 50% of lead used each year is recycled. 

· Around 80% of lead is used in acid batteries. 

· Using recycled lead reduces CO2 emissions by 99%. 

Zinc:
· Used for: as a coating for iron and steel (galvanisation); batteries, to create brass (as an alloy with copper). 

· The average car includes around 10kg of zinc components (in galvanised body parts). 

· Producing recycled zinc uses less 76% less energy than producing zinc from mined ore. 

Tin:
· Used for cans; car production; springs; glass coating.

· Annual average amount of tin used globally is around 350,000 tonnes and around 50,000 of this is produced from recycled scrap. 

· Extracting tin from mining requires 99% more energy than recycling it. 

These metals are all in limited supply and so the flow of scrap to extract these natural resources is extremely important to be able to meet consumer demands. 

The main activity for this lesson involves a listening activity where students listen to a podcast interview with Adam Minter, author of Junkyard Planet, a book about the geography of scrap and recycling. It illuminates how the world has become so interconnected in the drive to reuse materials and extract value from them. 

A summary of some the key points of the podcast are provided here. You could provide students with additional questions to accompany the podcast exercise, some have been provided for you in the lesson outline. 
 BBC Business Daily –Money for Old Rope: Summary
· Estimated value of global waste industry is $500billion US dollars a year (about what Norway turns over in a year). 

· Adam Minter, the journalist and author of Junkyard Planet sees a ‘world of opportunity in a trash can’. He charts the hidden world of globalised recycling and the vast profits that are being made from it. 

· From a practical stand point everything you own or buy is essentially made by recycled material, or touched by recycled material. 

· China is the world’s largest importer of scrap metal, and manufacturer more of the world’s copper than any other country (43%).

· Copper is the essential metal of the modern age. It transmits power and information. Half is manufactured from scrap metal. 

· Huge amounts of scrap sail thousands of miles to be recycled as part of a global scrap industry. 

· The story about the scrap industry is really a story about the manufacturing industry.  The reason that China imports so much scrap metal is that it manufactures so many goods from scrap metal - auto parts, cookware etc – all of which can use materials made from scrap. 

· As the world’s largest metal consumer, it’s going to be the largest scrap metal consumer. 

· The US keeps about 60% of the recyclable materials that it generates and that includes paper and plastic. The material that gets exported is the more complicated to take apart. 

· Starting to see the increase of the recycling industry in the developing world.  

· The UN Step programme – attempted to address the e-waste problem. Estimated in 2012 for the first time the developing world generated more e-waste than the developed world.

· This represents a fundamental shift where overall commodity prices are rising and that’s going to give an incentive to entrepreneurs to recycle more.

·  A feedback loop is created where more waste being generated and created demand for the goods that will be made from that waste. 

· Some of the most valuable rubbish is computer and electrical waste – because it contains all sorts of rare and precious metals.

· But also packed in with a lot of scrap are dangerous and hazardous materials that need to be handled with care. 

· Therefore this presents both challenges and opportunities. There are a lot of valuable materials in electrical goods (gold, silver, palladium in mobile phones for example). 

· In Europe for example for gold recovery from electronic waste the processes are about 95 efficient  with very little pollution of the environment or risk to people in these operations. In many developing countries the situation is quite different where you often find people using a charcoal grill like you might use for a bbq and they just put the boards and the electronics on there to melt down goods. 

· This means a lot of pollution is produced, but also the recovery rate of raw materials is very low (often only around 25% compared to 95% recovery rate in the UK or US using mechanised processes). 

The second main activity for this lesson focuses on exploring the recycling of Christmas tree lights from the US to China. Students will read a short article which outlines some of the key actors and processes in this recycling process.

http://www.theatlantic.com/international/archive/2011/12/the-chinese-town-that-turns-your-old-christmas-tree-lights-into-slippers/250190/ 

The activity requires students to use this information to produce a storyboard which shows how Christmas tree lights end up moving from peoples Christmas living room decorations in the US to recycled copper reading for use in manufacturing in China.
Additional Information about the Global Waste Trade 

Why does cable and Christmas tree lights get sent to China? 

· Cables contain a lot of copper but the UK or US is not going to invest the time or money to break it all down. Copper is worth on the global market around $6 per kilo which is a lot of money for a Chinese labourer who could typically be paid around $600-700 a month.

· In China materials will be stripped completely to find the key important valuable resources.

· In a Chinese recycling yard in Foshan you can find bales of copper made from cables. Each of these bales would be worth around $10-15,000.

· E-scrap – phone cables, usb cables are bought in bulk and once the metal has been stripped from them it can then be sold for around £4 a kilo (bought for pennies). 

· Christmas lights are around 28% copper. In many developed countries thousands of Christmas lights are thrown away every year. They are sent overseas for recycling.  One Chinese family invented a machine which can deal with 2 million pounds of Christmas tree lights per year (these are primarily from the US).

How are they broken down? 

· Workers put the lights into a large machine (a glorified wood chipper) which chops it all into tiny pieces. What are produced are small pieces of plastic, copper and so on. Water is pushed over the material and because copper is heavier it stays on the bottom of the tray. 

· It works a bit like a river where the rocks stay in place at the bottom while the lighter pebbles would move downstream. Once the copper is extracted it can then be used in a new manufacturing process (maybe even into more Christmas lights). 

· China has 43% of the world’s copper demand (compared to 13% in EU, or 8.5% in US) so in many ways it makes sense for the kinds of recycling centres to be established in China. 

· 50% of China’s copper comes from scrap. Increasing demand for copper has placed pressure on supplies from mines which make the recycling of materials which include copper much more profitable. 

How can it be affordable to send so much of this stuff from the UK to China, from the US to China, from Japan to China? 

· It is more affordable than sending it from Birmingham to London. The reason is because we buy so many things from China. Between the US and China, the EU and China, there’s a trade deficit. These developed countries want more goods from China than it wants from us so there’s a differential cost of shipping. 

· In Los Angeles the average price of a shipping container from south China to Los Angeles is about $2,400. The container gets to Los Angeles and then shipping company has a problem –US doesn’t have anything that China wants and needs to send containers back so they can get more goods. So they discount it to $300 a container. 

· This makes it cheaper to send goods to China, and the same shipping dynamic works in the UK and throughout the EU. 

· This means goods get sent to China. As long as all of us insist on consuming Chinese goods there are going to be containers that need to go back to China. 

· The number 1 export by volume form the US to China, the UK to China, Japan to China is scrap paper.

To end the lesson there are a series of statements about the value of recycling. Ask students to complete the sentences, the correct answers are provided for you here: 

· Recycling a single plastic bottle can conserve enough energy to light a 60 watt bulb for up to six hours.

· Almost 40% of the world’s copper needs are met by recycling.

· The average stainless steel object is composed of about 60% recycled material.

· Co2 emissions reduced 58% through use metal scrap.

· Recycling papers saves 65% of the energy needed to make new paper.

· Tyres are among the largest and most problematic source of waste worldwide.

· Scrap tyres used as fuel can produce the same amount of energy as oil and 25% more than coal. 

Lesson 6: Digging Up the Earth

This lesson explores issues related to diamonds and rare earths. They represent two other types of natural resources which raise different issues to those such as oil or coal but that can both be used to illustrate global production networks. The first part of the lesson focuses on diamonds and issues related to their extraction and global trade. The activity will focus on the global production chain for diamonds piecing together the various actors that are involved to create the high end jewellery. The second part of the lesson will explore what rare earths are, where they come from, what they are used for. The activity will focus on why rare earths are important? 

To begin, students should view the statements about diamonds and ask them to consider if they are true or false, and encourage students to provide justification for their choice. 

True or False: 

1) 10 million people globally are directly or indirectly supported by the diamond industry.

2) The Diamond Mining industry generates over 40% of Namibia’s annual export earnings.

3) Diamond revenues enable every child to receive free education up to the age of 13. 

4) 1 million people are employed by the diamond industry in India. 

5) About $8.5 billion worth of diamonds a year come from Africa. 

6) Estimated 65% of Worlds Diamonds come from Africa Countries 

The statements are all true (information sourced from http://diamondfacts.org/).

1) 10 Million people globally are directly or indirectly supported by the diamond industry.

Diamonds support millions of people globally – estimated to be 10 million – from the countries they are sourced, to where they are polished and sold. 

· In Namibia, the diamond mining industry is the largest single employer after the government. 

· In Botswana around 25% of the labour force is directly or indirectly linked to diamonds. 

· In India around 1 million people are employed in diamond industry.

2) The Diamond Mining industry generates over 40% of Namibia’s annual export earnings.

· Diamonds have created around 3,200 jobs in Namibia. 

· Diamonds contribute around 10% of Namibia’s GDP. 

· Diamond industry and Namibian government worked together to create local cutting and polishing industries in order to expand the economic activities related to diamonds and provide additional jobs and income for the country.

 3) Diamond revenues enable every child to receive free education up to the age of 13. 

· Many African countries do not have sufficient public tax money to pay for education for all children – unlike developed countries. 

· Many African governments have to charge students and their families for education.  Botswana, is one of the exceptions, largely due to diamond revenues.

· Diamonds first discovered in Botswana in 1966 – there were only three secondary schools, there are now more than 300. 

· Even after the age of 13, secondary education is 95% funded by the government, which enables children to stay in school longer.

4) 1 million people are employed by the diamond industry in India. 

· The diamond industry has experienced substantial growth in India in the last few years, lifting hundreds of thousands of people out of rural poverty into employment.

· 9 out of 10 diamonds are polished in India.

· India is one of the key contributors to the growth of diamond jewellery worldwide. The diamond industry in India has also been a key contributor to the annual growth of the country's gross domestic product (GDP).

5) About $8.5 billion worth of diamonds a year come from Africa. 

· "The diamond industry is vital to the southern African economy." Nelson Mandela (1999)

· The majority of today's diamonds are sourced from Africa, Canada, Russia, Australia and South America, with an estimated 65% of the world's diamonds being produced in African countries. 

· If measured by value, Botswana is the biggest producer of diamonds in the world.

· The approximate breakdown of diamond production by value within Africa is:

· Botswana: $3.3 billion

· Angola: $1.5 billion

· South Africa: $1.5 billion

· Democratic Republic of Congo: $0.7 billion

· Namibia: $0.9 billion

· Other African countries: $0.6 billion 

6)  Estimated 65% of the world’s diamonds come from African Countries 

· The majority of today's diamonds are sourced from Africa, Canada, Russia, Australia and South America. When measured by value, Botswana is the biggest producer of diamonds in the world. Other African countries that produce diamonds and are Kimberley Process compliant include: Angola, Central African Republic, Democratic Republic of Congo, Namibia, Tanzania, Sierra Leone, South Africa. 

· Many countries such as Angola, Sierra Leone and Liberia rely on diamonds, as a major natural resource, to benefit their populations.

Producing Diamonds

The main activity for this lesson involves students correctly identifying the key stages in the production of diamonds from being discovered in the group to being sold in the shops. You could either talk through the stages with the students first, or allow them to try to consider the solution before discussing as a class. Information about each of the stages is provided in detail in these notes, and in a condensed form in the Diamonds PPT Slides. 

For diamonds to travel from the ground to consumers there are several key stages including exploration, mining, sorting, polishing, dealing, jewellery manufacturing and ultimately retail. This process will vary in lengths of time depending on where the diamonds are found and where their size. This process can take 18-30 months. Diamonds are formed billions of years ago deep inside the earth’s crust where extreme heat and pressure is experienced. 
Diamonds are among the hardest materials on earth. This is due to the arrangement of carbon atoms in a diamond bond forming a pyramidal structure.
	Diamond Production (Gem) 2012

	Country
	Tonnes

	Congo (Kinshasa)
	21,524

	Russia
	20,700

	Botswana
	14,400

	Zimbabwe
	11,000

	Canada
	10,451

	Angola
	7,500

	South Africa
	2,830

	Namibia
	1,629

	Lesotho
	479

	Sierra Leone
	406

	Central African Republic
	293

	Ghana
	233

	Guinea
	213

	Tanzania
	108

	Australia
	92


     Source: USGS Mineral Yearbook

Diamond Formation

· Diamonds are created when carbons is placed under immense pressure and temperature under the ground (at depths of 250 miles and sometimes deeper). 

· They come from two types of deposits: in ‘pipes’ of volcanic rock called ‘kimberlite’. These deposits are carried to the surface by magma; alluvial deposits are formed as a result of erosion from primary deposits which contained diamonds and have travelled from their original source. 

· Although world diamond production has increased significantly worldwide (production has tripled since 1980), diamonds are a scarce resource. Since 1990 there have been around 12,000 kimberlite deposits discovered worldwide, but less than 1% have enough diamonds in them to make them economically viable. Geologists use lots of different methods in diamond exploration: satellite surveys, reconnaissance drilling. Geophysicists carry out the Ground Geophysical surveys to detect anomalies in the ground which may indicate intrusions which could contain diamonds. 
Mining
Most diamond mining is conducted in two ways: 

· Open-pit mining – excavation on the surface of the ground

· Underground mining – excavation below the ground. Underground mining is excavation up to and, in some instances, over 1km below ground. 
· Other methods such as extraction from alluvial deposits are also used. Mining different diamonds require different types of mining technique, depending on their locations (underground, under rivers, or under the sea). Diamonds are also extracted from alluvial deposits, where they are removed from sand, gravel and clay that has been naturally transported by water erosion and deposited along either the banks of a river, the shoreline or on the bed of the ocean. This process is called alluvial mining and is undertaken on an industrial scale by coastal and inland mining, which is removal of overburden, such as sand and soil, to find diamonds; and by marine mining, which is excavation of diamonds from the seabed. 
· It takes an average of 250 tons of mined ore to produce one carat of finished diamond.

Sorting

· After diamonds have been mined, rough diamonds are sent for sorting where they are sorted according to size, shape, colour and quality. At this stage they are given a value. Once processed at the mine, rough diamonds are typically delivered to sorting experts to be sorted and valued into 12,000 different categories in preparation for sale. 
· Smaller industrial stones are also identified at this stage and they are then separated in order to be sent off to be used as industrial diamonds (in drills used to cut other materials).
· The dominant industrial use of diamond is in cutting, drilling, grinding, and polishing. Most uses of diamonds in these technologies do not require large diamonds; in fact, most diamonds that are gem-quality except for their small size, can find an industrial use. Diamonds are embedded in drill tips or saw blades, or ground into a powder for use in grinding and polishing applications. Specialized applications include use in laboratories as containment for high pressure experiments (see diamond anvil), high-performance bearings, and limited use in specialized windows. 
· Diamonds that are considered gem quality are classified according to size, shape, quality and colour and sent off to the next stage of the value chain, with a Kimberley Process certificate proving they are from a conflict free source.

· Most diamonds are colourless but it is possible to find diamonds in many colours (a rare colour will make the diamond more valuable). The majority of diamonds fall within a range of standard colours from colourless to faint yellow or brown tints. Some very rare diamonds, known as ‘fancies’, are bright colours, such as pink, blue or green. 
Cutting and Polishing
· Once they are sorted they are sent to be cut and polished, this usually does not take place in the same location as the mine. 

· This takes place mainly in South Africa, Belgium, China, India, Israel, Russia, China, India, Israel Russia and the US. 

· This stage requires a lot of skill and once they are cut the diamonds ad reclassified by colour, cut, clarity and carat weight (one carat is 0.2 grams). This is known as the Four Cs. 

· This is one of the most crucial aspects of the supply chain. It is where a substantial part of the mark-up occurs, and it is almost always what makes the global supply chain global.

· Gem quality diamonds are usually distributed to one of the main diamond cutting and trading centres in Antwerp, Mumbai, Tel Aviv, New York, China, Thailand or Johannesburg. Once they arrive at the diamond centres, experts (known as ‘diamantaires’) cut and polish the rough diamonds into one of many thousand different shapes including round brilliant, oval, pear, or heart. 
Dealing 

· Unlike many other natural resources such as gold or platinum, diamonds do not trade as a commodity, and their trade is concentrated in a few locations. 
· New York, however, along with the rest of the United States, is where almost 80% of the world's diamonds are sold, including at auction. Also, the largest and most unusually shaped rough diamonds end up in New York. 
· Diamonds are sold through one of the world’s 30 diamond exchanges or directly to manufacturers.

Manufacturing and Retail

· Diamonds are either sold direct to manufacturers or wholesalers or to one of the 24 diamond exchanges around the world. 

· Manufacturers will then create jewellery according to the requirements of a retailer or designer. Transforming diamonds into jeweller takes great skill and creativity.

· This is where diamonds are transformed into jewellery and so where a lot of value is added. 

You can see from the diagram below the processes involved in diamond production and the associated values for each stage in the global value chain: 

[image: image21.emf]
Source: Global Diamond Report (2013) 

While there has been a lot of information produced around the growth of diamond production, less has been said about the decline in diamond production in some locations, and the potential for decline in the future. The following video covers some of these issues and could be set as an extension task to consider what factors might affect diamond production in the future: Diamond to growth http://www.youtube.com/watch?v=sqOIcRKjN6U 


Rare Earths
What are rare earths? 

Rare earth elements are a large chemically coherent group in the periodic table, and they are essential for many applications, more recently in technology. Global production of rare earths has increased dramatically as shown in the graph below. 
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Source: USGS (http://pubs.usgs.gov/fs/2002/fs087-02/) 

The Rare Earth Elements are a group which fit in the periodic table as shown below
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Source: geology.com 

	
	Symbol
	Name
	Symbol
	Name

	
	LA
	lanthanum
	Tb
	Terbium

	
	Ce
	cerium
	Dy
	Dysprosium

	
	Pr
	praseodymium
	Ho
	Holmium

	
	Nd
	neodymium
	Er
	Erbium

	
	Pm
	promethium
	Tm
	Thulium

	
	Sm
	samarium
	Yb
	Ytterbium

	
	Eu
	europium
	Lu
	Lutetium

	
	Gd
	gadolinium
	Y
	Yttrium


While they are often termed rare earth elements, they are not exactly rare in abundance, for example Thulium is more than 200 times more abundant than gold. However, they are very difficult to mine because it’s unusual to find them in more than very small amounts. 

What are they used for? 

There are a wide range of applications for these materials, some of which include: 

· Neodymium: magnets, loudspeakers, computer hard drives, laser range finders, wind turbines and hybrid cars.

· Lanthanum: camera and telescope lenses, studio lighting and cinema projectors, refining crude oil

· Cerium: catalytic converters, refining crude oil

· Praseodymium: aircraft engines, glass. 

· Gadolinium: X-Ray and MRI machines, television screens. 

· Yttrium is used in the process of generating colour displays on devices such as television screens. 

· Samarium: stealth technology, precision weapons

· Erbium: amplified in fibre-optic data transmission

As the demand for consumer electronics, and other technology continues to rise, the demand for rare earth elements is expect to rise too. China is the world’s largest producer of rare earths as can be seen in the graph below. You could discuss with students the implications of the dominance of China in this natural resource production. 
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Source: Geology.com using data from USGS
Students should read the short article about Rare Earths to understand more about why rare earths are important.
Secret ingredient of everything:

 http://ngm.nationalgeographic.com/print/2011/06/rare-earth-elements/folger-text
You could discuss this as a class or in small groups. 

The plenary tasks provides a quick comparison of the production of both diamonds and rare earth elements to show that the production of different natural resources is geographically variegated but also to stimulate discussion about how the distribution of natural resources is very different depending for both producing and consuming countries.  

