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AQA AS Geography

7 Energy issues

1
(a)
Globally, coal, with the exception of Antarctica, is mined in all continents. However, although coal production is widespread, output is dominated by China. In 2005, China mined approximately 2,000 million tonnes. Large-scale production is 
also important in South Asia, east and central Europe and North America. The combined output from these three areas is around 1,500 million tonnes. There is also significant coal production in Australia, Africa and the EU.  Elsewhere – South America, Middle East, southeast Asia – production is comparatively small-scale.


(b)
On combustion, coal is the most polluting of fossil fuels, releasing pollutants such as carbon dioxide, sulphur dioxide and particulates. Carbon emissions from coal-burning power stations contribute significantly to rising levels of atmospheric carbon dioxide, thought to be responsible for global warming and climate change. Sulphur dioxide in atmosphere reacts with water to form sulphuric acid and acid rain. While carbon dioxide emissions from coal create a global problem, sulphur dioxide and particulates cause air pollution problems (e.g. smog) at regional and city scales. This kind of pollution is particularly injurious to human health and is associated with respiratory diseases such as bronchitis, asthma and lung cancer. Worst affected is China, whose economy is highly dependent on coal. Coal production also causes other types of environmental damage. Open-cast mining destroys landscapes and wildlife habitats; deep mining creates spoil heaps from mine waste and surface subsidence which disrupts natural drainage. 


(c)
The location of nuclear power stations in the UK is influenced by considerations of safety, planning permission and proximity to markets for electricity. Where possible nuclear plants are sited in isolated locations, some distance from major centres of population (e.g. Wylfa, Torness, Sellafield). This is a safety precaution, minimising the risk to people in case of a nuclear accident. Sites such as Hinkley Point, Dungeness and Heysham have two power stations, and this clustering is likely to be a feature of the future geography of nuclear power. The reason for clustering is the difficulty in acquiring planning permission for new sites, with strong objections from environmentalists and local residents. Finally, within the UK, there is a concentration of nuclear power stations in England, the main market for electricity. 


(d)
The expansion of nuclear energy to produce electricity is controversial. In recent years many governments seriously considered the nuclear option as a solution to their energy problems. However, confidence was badly shaken by the accident at the Fukushima nuclear plant in Japan 2011.



Proponents of expansion argue that: (1) nuclear power is mature technology and 
is relatively safe – worldwide, in over 50 years, there have only been two major nuclear accidents: in 1986 at Chernobyl, and in 2011 at Fukushima. (2) unlike fossil fuels, nuclear energy does not release carbon dioxide, sulphur dioxide and other greenhouse gases and therefore does not contribute to acid rain, global 



warming and climate change. (3) Supplies of uranium ore are secure, and sufficient to last for the foreseeable future; and if supplies are threatened, spent uranium fuel can be reprocessed.



Opponents of nuclear energy have different views. (1) Nuclear energy production can never be 100% safe and the economic, social and environmental costs of a major accident are simply too great. (2) Sustainable energy supplies, such as wind power and solar power, which are carbon-free could be developed as alternatives to nuclear power. (3) The cost of electricity generated from nuclear power is much greater than from other sources (taking account of the huge capital costs of building and decomissioning nuclear plants). (4) Nuclear power stations, reprocessing plants and storage facilities for spent fuel are potential targets for terrorists, and are vulnerable to earthquakes and rising sea levels. (5) No long-term solution has yet been found for storing spent fuel and other nuclear waste underground, yet if radioactive materials leak to the environment they remain toxic for thousands of years. 

2
(a)
A country’s energy mix is influenced by factors such as domestic energy resources, energy security, levels of development and environmental considerations. Sweden, for example, has abundant HEP resources (e.g. large, fast-flowing rivers, lakes, mountains, prolonged winter snow cover), hence 
one-quarter of its energy consumption is from HEP. India has huge indigenous coal deposits, and coal accounts for more than one-third of its primary energy consumption. The desire for energy security may encourage governments to rely less on imported oil (often from politically unstable regions) and more on energy supplies that a more secure (e.g. uranium). Sweden’s reliance on nuclear energy reflects this thinking. In LEDCs with limited capital resources and technology, 
the bulk of the population (e.g. in India) use  traditional biofuels such as wood, straw and animal dung. In MEDCs environmental concerns have restricted the consumption of fossil fuels and the building of coal-fired power stations, and the expansion of nuclear power. 


(b)
Global energy production and consumption has grown massively in the past 
30 years. Coal production and consumption has doubled; oil has increased by 150%; and natural gas by 300%. Much of this increase is due to the spectacular economic growth in China, India and other BRIC countries. Production and exports of oil from the Middle East has shown little change, but new exporters such as Russia, Mexico and Brazil have increased production. Demand for oil in Europe has remained stable while in the USA demand has doubled. The sharpest increases in demand for oil have come from emerging economies, especially China and India. Natural gas has become more popular, being the least environmentally damaging fossil fuel. The EU and eastern Europe have become heavily dependent on natural gas from Russia, delivered by pipeline. Piped gas is also transferred in large volumes from Canada to the USA, while LNG exports from countries such as Algeria, Qatar and Malaysia have grown steeply. Although there has been major expansion of alternative energy (e.g. wind, solar) its overall contribution to global energy production remains small.


(c)
Geopolitical factors influence the production and international trade of oil. There is concern in among many EU countries and the USA that the bulk of the world’s oil entering international trade originates in the Middle East. This is a politically unstable region (e.g. most recent evidence is the ‘Arab Spring’ and the insurrection in Syria), while major oil exporters such as Iran are openly hostile to the west. 
Oil supplies are also threatened by Somali pirates and statements from Iran that it could close the Straits of Hormuz (oil exports by tanker from Kuwait, Saudi Arabia, Iraq and UAE must pass through the Straits). The USA’s strong military presence in the Persian Gulf and Arabian Sea is partly to safeguard strategic oil exports from friendly states such as Saudi Arabia, Kuwait, Qatar and the UAE.



Oil insecurity is partly responsible driving countries to either develop their own 
oil  deposits or source supplies from more stable countries. Thus the USA has in recent years expanded oil exploration in Alaska and will be a major market for oil extracted from Canada’s Athabasca tar sands. Other oil producing regions which are a reliable source of oil imports include central (e.g. Mexico) and South America (e.g. Venezuela, Brazil).


(d)
Renewable energy (e.g. HEP, solar, wind, geothermal, biofuels) can have 
both positive and negative implications for the environment. The environmental advantages include: (1) their sustainability, which means that unlike fossil fuels, their usage does not deplete the resource stock and can therefore continue indefinitely; (2) renewable energy is carbon-free or carbon-neutral and does not contribute to global warming and climate change. However, renewable energy does have disadvantages for the environment: (1) wind farms are noisy, a threat 
to bird life and visually intrusive – they often they are often located  in areas of outstanding natural beauty (e.g. coasts, mountains); (2) HEP often involves the construction of dams and the destruction of ecosystems either by flooding or by drastically altering river regimes; (3) tidal energy, harnessed by the construction 
of barrages across estuaries, has similar disadvantages to HEP; (4) biofuels are often exploited unsustainably, contributing to deforestation in many LEDCs in the past 50 years or so; (5) the development of renewable energy often depends on significant emissions of carbon through building roads, manufacturing wind turbines and solar panels, building dams etc.
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