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Get the most from this book


Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it — personalise your notes and check your progress by ticking off each section as you revise.


Tick to track your progress


Use the revision planner on pages 4 and 5 to plan your revision, topic by topic. Tick each box when you have:




•  revised and understood a topic


•  tested yourself


•  practised the exam questions and gone online to check your answers and complete the quick quizzes





You can also keep track of your revision by ticking off each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.
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Features to help you succeed
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Examiner’s tips and summaries


Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances. The summaries provide a quick-check bullet list for each topic.
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Typical mistakes


The authors identify the typical mistakes candidates make and explain how you can avoid them.
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Revision activities


These activities will help you to understand each topic in an interactive way.
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Now test yourself


These short, knowledge-based questions provide the first step in testing your learning.
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Exam practice


Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.
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Definitions and key words


Clear, concise definitions of essential key terms are provided on the page where they appear. Key words you need to know are highlighted in bold throughout the book.
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Online


Go online to check your answers to the Now test yourself and Exam practice questions and try out the extra quick quizzes at: www.therevisionbutton.co.uk/myrevisionnotes
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Countdown to my exams
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6–8 weeks to go




•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the exam. Use the revision planner on pages 4 and 5 to familiarise yourself with the topics.


•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.


•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.


•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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4–6 weeks to go




•  Read through the relevant sections of this book and refer to the examiner’s tips, examiner’s summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.


•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at www.therevisionbutton.co.uk/myrevisionnotes.


•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.


•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online and try out the extra quick quizzes at www.therevisionbutton.co.uk/myrevisionnotes



•  Try different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.


•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go




•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.


•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.


•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination




•  Flick through these Revision Notes for useful reminders, for example the examiner’s tips, examiner’s summaries, typical mistakes and key terms.


•  Check the time and place of your examination.


•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.


•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examination.
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1 Energy security
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Key concepts


There are three key concepts running through this topic: energy, energy security and energy mix. They need to be understood if you are to succeed in the forthcoming exam. So start your revision of this topic by double-checking that you have a sound grasp of these concepts.


The key question here concerns energy security: how ‘energy secure’ is today’s world?
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Revision activity


Create a two-column table. In column 1, list the key terms that occur in this section. In column 2, write a definition of each term. Add further key terms that occur throughout the topic.
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Now test yourself





1 What is the energy mix and why is it such an important national issue?





Answer online
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Energy supply, demand and security


Energy sources


Energy sources are commonly grouped as either non-renewable sources or renewable sources (Table 1.1). It is common to recognise recyclable sources as a subgroup within renewable sources, e.g. biomass, biofuels and nuclear power.


Table 1.1 Sources of energy (percentage of global energy supply)






	Non-renewable

	Renewable

	Recyclable






	Coal (25%)

	Solar (0.5%)

	Biomass and biofuels (4%)






	Natural gas (23%)

	Wind (0.3%)

	Nuclear (6%)






	Crude oil (37%)

	HEP (3%)

	 






	Tar sands and oil shales (<0.1%)

	Marine (tidal) (<0.1%)

	 






	Peat and lignite (<0.1%)

	Geothermal (0.2%)

	 







It is a common misconception that reserves of coal and natural gas (the known parts of those resources) will become exhausted in the very near future. The rate at which those reserves have been exploited over the last 50 years has been matched by the rate of discovery of new reserves and the more efficient extraction and use of those reserves.
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Examiner’s tip


Use this threefold classification of energy sources rather than the twofold distinction between non-renewable and renewable sources.
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Typical mistake


Don’t confuse traditional biomass fuels such as wood with ‘modern’ biofuels such as biodiesel and bioethanol.
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Energy sources are also classified as primary energy or secondary energy. All the sources in Table 1.1 can provide primary energy, i.e. in the form of heat or physical motion. In reality, most are converted into secondary energy, usually electricity, which is a particularly convenient and easily distributed form of energy.


It is important to understand that these groupings of energy sources have different environmental impacts:




•  Non-renewable sources (i.e. fossil fuels) produce carbon dioxide during combustion and contribute to global warming and sometimes acid rain from sulphur dioxide emissions.


•  Renewable sources do not produce carbon dioxide or contribute directly to atmospheric pollution.


•  Recyclable sources are potentially carbon neutral, which means they produce carbon dioxide when they are used but absorb it when they are grown. Nuclear power does not produce carbon dioxide, but the disposal of nuclear waste poses a major problem.
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Typical mistake


Many candidates think that oil is still a major fuel in the generation of electricity, but it has in fact been superceded by gas.
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Revision activity


Learn three examples of each of the three main types of energy source.
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Examiner’s tip


Remember that two of the main primary energy sources are coal and natural gas, but that they are also both used to produce secondary energy (electricity).
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Now test yourself





2 Why is there growing concern about the use of non-renewable sources of energy?



3 Why is nuclear power classified as a recyclable rather than a non-renewable energy source?





Answers online
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Examiner’s tip


Don’t become obsessed with nuclear accidents. Take a balanced view of the costs and benefits of nuclear power.
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Access to energy sources


Access to energy resources varies around the world because:




•  the sources of renewable and non-renewable energy are not evenly distributed — some countries are much better endowed than others


•  the sources vary in terms of their ease of exploitation — where exploitation is difficult, costs will be high and most likely restrict overall exploitation


•  the technology needed to exploit energy sources is not equally available — developed countries are at an advantage here


•  the demand for energy and the need to exploit energy sources varies from country to country — in general, the higher the level of economic development, the greater the demand
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Now test yourself





4 Name four factors that cause access to energy to vary from country to country.



5 Why is technology so important with regard to energy?





Answers online
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Revision activity


Make a note of the four factors causing access to energy sources to vary from place to place.
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Demand for energy


It is economic development and rising standards of living that lie behind the phenomenal increase in the global demand for energy. Between 2010 and 2030, global demand is expected to grow by nearly 50%.
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Typical mistake


When writing about demand, many candidates don’t understand the difference between total energy consumption and electricity consumption.
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There are two distinct global distributions — energy supply and energy demand — and these give rise to three ‘energy worlds’:




•  the energy-rich countries where there are vast surpluses of supply over demand (e.g. Saudi Arabia)


•  the energy-poor countries where energy poverty means demand far exceeds internal sources of energy (e.g. UK)


•  the energy-neutral countries where demand and supply are more or less equally balanced (e.g. Brazil)
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Now test yourself





6 Why does energy consumption increase with rising living standards?





Answer online
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Energy security


It is in the best interests of all countries to achieve the highest degree of energy security possible. The key to energy security lies in:




•  striving for self-sufficiency — meeting as much of the energy demand from domestic sources. There are geopolitical risks associated with dependence on foreign sources of supply


•  achieving a sustainable energy mix — using energy derived from a variety of sources (renewable, recyclable and non-renewable), i.e. not being too dependent on just one source


•  raising energy efficiency — it has been shown that the general demand for energy can be substantially lowered by simple energy-saving measures


•  ensuring energy is supplied at an affordable price to industry and consumers
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Revision activities




•  Learn the energy mix of three contrasting countries, e.g. the UK, France and a developing country such as China.


•  List the four key factors influencing energy security and make brief notes about each.








[image: ]





The impacts of energy insecurity


Energy pathways


This section is about the possible impacts of a decline in global energy security. This increase in the world’s energy insecurity results from four main factors (Figure 1.1).
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Figure 1.1 Increasing energy insecurity
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Now test yourself





7 Outline the main factors giving rise to increasing energy insecurity in the world.





Answer online
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Energy pathways are the vital arteries of the global economy: the wellbeing of many countries depends on them. Many of the major energy pathways fan out from a small number of energy nodes, which are major sources of primary energy located in energy-rich countries such as the oilfields of the Middle East and the gas fields of Russia. Most of the pathways end up in energy-poor countries where energy demand far exceeds the supply of energy from internal sources. Pathway destinations include the USA, China, Japan and Europe.
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Revision activity


Define ‘energy pathways’ and ‘energy nodes’ and note two examples of each.
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Examiner’s tip


Remember that energy resources are transported in different ways: oil and gas are moved mainly by pipeline and ship, coal mainly by ship and rail, and electricity by cable.
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Supply disruption


The vital flows of energy along the pathways are vulnerable to disruption by:




•  the exhaustion of reserves


•  political instability along the pathways


•  disputes over the ownership of energy resources or the transmission of energy across national borders by pipeline (e.g. disputes in 2006 and 2009 over payment and prices led to Russia cutting off gas supplies to Ukraine, thereby reducing supplies down-line to France and Germany)


•  terrorism and possible attacks on energy infrastructure


•  sudden price rises for imported energy


•  natural hazards such as earthquakes, tsunamis and hurricanes (Hurricane Katrina in 2005 did extensive damage to oil refineries)
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Revision activities




•  List five scenarios that could result in the disruption of energy pathways.


•  On a world map, plot the top ten oil producers and the top ten oil consumers. Refer to the BP Statistical Review 2012 at www.bp.com/statisticalreview.


•  Research the gas pipeline dispute between Russia and Ukraine and draw a timeline of events.
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The risks of disruption are greatest at narrow choke points, such as the Straits of Hormuz at the entrance to the Persian Gulf and through which passes some 30% of the world’s crude oil supply. The impacts of supply disruption include:




•  rises in the cost of energy, as during the 1973 Oil Crisis


•  the need to search for alternative energy sources with more secure pathways


•  reduced economic output and employment during periods of disruption


•  social unrest related to rising energy costs and unemployment





Heavy dependence on a small number of pathways can greatly increase the potential impacts of disruption.
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Now test yourself





8 Identify some of the consequences of the disruption of energy supplies.



9 What are energy nodes and energy pathway choke points?





Answers online
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The search for new sources


The search for new sources of energy is driven by two needs:




•  to meet the ever-increasing global demand for energy


•  to make countries more energy secure, i.e. less dependent on imported supplies and less at risk if these are disrupted





The search is moving in two main directions:




•  looking for new reserves of non-renewable energy, particularly oil and gas


•  developing new sources of energy, particularly those that are renewable, such as wind, solar and wind power





For non-renewable energy, the most accessible reserves have already been found and exploited. The search for new resources focuses on the discovery in more technically difficult areas such as within the Arctic circle and deep sea. Oil is being extracted from relatively new sources such as oil shales and tar sands. Fracking (rock cracking) is being used to extract natural gas, a method that has already become a major source of gas in the USA. These developments have all been made possible and viable by recent advances in technology.


There is great concern about the environmental impacts of this continuing search for new reserves, as well as the exploitation of these new sources of oil and gas. Oil spills can cause immense damage, particularly in environmentally sensitive areas.
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Examiner’s tip


Remember that exploration for and exploitation of new sources of oil and gas have only become possible and economically feasible by technological advances and rising energy prices. There will come a time when all these non-renewable forms of energy will run out. It is also important to remember that there are environmental objections to the extraction of these sources. Fracking has been linked to groundwater pollution and even minor earthquake generation.
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Revision activity


Note the two main directions in which the search for new sources of fossil fuel energy is moving and the challenges associated with both.
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Typical mistake


Not understanding the difference between conventional and unconventional oil and gas.
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Now test yourself





10 What drives the search for new sources of energy?





Answer online
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Examiner’s tip


Know the issues surrounding the exploitation of one technically difficult area (e.g. the Arctic National Wildlife Refuge) and one unconventional source (e.g. Athabasca tar sands).
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Energy players


The six major players in the global supply of energy are shown in Figure 1.2. Of these major players, two are particularly powerful:




•  the very large TNCs (e.g. Exxon Mobil, Royal Dutch Shell and BP) and the state-owned oil and gas companies (e.g. Saudi Aramco of Saudi Arabia, CNPC of China and Gazprom of Russia). Both are involved in the exploration, extraction, refining and delivery of oil and gas


•  OPEC (Organization of the Petroleum Exporting Countries) and GECF (Gas Exporting Countries Forum), whose member countries are responsible for a large percentage of global oil and gas production. They are able to control the amount that is produced at any one time and as a result determine the price of these two energy sources
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Figure 1.2 Major players in the supply of global energy
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Now test yourself





11 Who are main players in the global supply of energy?





Answer online
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Revision activity


List the key players in the global supply of energy and make brief notes about each.
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Energy security and the future


Key concepts


There are many questions to be asked about the future global energy situation. Will the demand for energy continue to rise indefinitely? Will it be possible to supply that rising demand? How energy secure will the world become?


Uncertainties over global energy supply


The main uncertainties concerning future energy security are shown in Figure 1.3. Of these, the most significant is the rate at which the global demand for energy will continue to rise, which will be determined by a range of factors including the:




•  rate of population growth


•  rate of global economic growth and rising living standards


•  rate of economic development in developing countries and the BRICs


•  degree to which the energy demands of the energy-poor least-developed world are met
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Figure 1.3 Global energy uncertainties
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Revision activity


List the uncertainties shown in Figure 1.3 and write some explanatory notes about each of them.
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Typical mistake


The term ‘peak oil’ does not mean there will no more oil. It simply refers to the time when global oil production will begin to decline.
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Now test yourself





12 What are the main uncertainties concerning future energy security?





Answer online
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Responses to increasing demands


There are various responses to increasing demands for energy, including:




•  continuing to use fossil fuels and exploring for new reserves and sources of oil and gas


•  switching to renewable sources of energy such as biofuels, wind, solar, HEP, tidal and geothermal power


•  making greater use of nuclear power



•  taking steps to increase the efficiency with which we use energy, thereby reducing current energy demands, i.e. energy conservation
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Typical mistake


The Kyoto Protocol is about the reduction of carbon dioxide emissions. It is not specifically about switching to renewable energy sources.
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What needs to be stressed is that there is no ‘silver bullet’ solution: none of the above choices receives universal approval. There are profound differences of opinion, particularly concerning costs and benefits. However, the common objective should be to achieve a sustainable energy mix.


[image: ]






Revision activity


Create a table of the costs and benefits of developing different renewable and recyclable energy sources. Use sub-headings in your table (social, political, economic and environmental).
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Now test yourself





13 What are the main factors influencing the rate at which global energy demand increases?



14 Give some examples of different ways in which energy can be used more efficiently.





Answers online
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Geopolitical tensions and conflict


Geopolitical tensions and possible conflicts may occur over energy sources because of:




•  the mismatch between the distributions of energy demand and energy supply. This means that energy-poor countries are forced to import energy from other countries and that energy-rich countries are in a position to hold those energy-poor countries to ransom


•  the degree to which large and powerful nations are gaining hold of the energy resources in less-developed parts of the world — China’s move into Africa is one such example


•  the promotion of biofuels is taking over large areas of land that once grew food. In turn, this is leading to higher food prices and, in some countries, to food shortages, malnutrition and food riots





The bottom line here is that all countries should strive to become as energy self-sufficient as possible.
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Revision activities




•  In your own words, write a definition of the term ‘geopolitical’.


•  Note three examples of energy-rich countries and three energy-poor countries.
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Now test yourself





15 What is meant by ‘China’s move into Africa’ and why is it happening?





Answer online
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Meeting future energy needs


Meeting future energy needs and raising the level of energy security means that we must take some brave decisions and some bold actions. It is widely agreed that our future energy strategy cannot be one of ‘business as usual’ with its unsustainable dependence on polluting fossil fuels. The best way forward lies in combining a number of specific energy options. These possible options might be labelled ‘the five energy Rs’:




•  Reduce overall energy consumption — focus on ways of raising energy efficiency in the home, industry and transport and abandon wasteful ways, e.g. replace petrol and diesel engines with ones driven by hydrogen or electricity produced from renewable sources.


•  Reject environmentally damaging and polluting energy sources — if total rejection is not possible, seek to minimise the environmental damage associated with both their extraction and their use (i.e. carbon emissions) by introducing tight controls.


•  Research and develop more sustainable and affordable sources of energy, i.e. renewable sources such as wind, solar and tidal power, HEP and biofuels.


•  Recycle waste and convert it into energy, e.g. make use of the methane created in landfill sites.


•  Reaffirm that nuclear power is vital in bridging the energy gap between demand and supply, at least in the short to medium term.
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Examiner’s tip


Physical factors, particularly climate and relief, restrict the availability and potential use of renewable sources of energy in many parts of the world. The impact of NIMBY-ism tends to be overstated.
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Revision activity


Learn the ‘five energy Rs’ (reduce, reject, research, recycle and reaffirm) and make sure you know what each involves.
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Now test yourself





16 Why is a ‘business as usual’ energy strategy a non-starter?



17 Why is the nuclear option such a controversial one?



18 What is the link between the energy gap and the price of energy?





Answers online
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Exam practice


Section A questions





1 The diagram below shows the relative potential of different sources of renewable energy.





[image: ]




   (a) Explain the differences in the potential of these renewable energy sources.





[10]




   (b) Assess the role that fossil fuels might play in future energy security.





[15]





2 The diagram below gives four predictions for global energy.
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   (a) Explain the implications of these predictions for global energy.





[10]




   (b) Assess the contribution that alternative fuels can make towards a green energy revolution.





[15]


Answers and quick quizzes online





[image: ]





[image: ]






Examiner’s summary





[image: ] Energy sources can be split into renewable, non-renewable and recyclable. Concern about the use of these energy sources centres on the non-renewables for two reasons: once used, they cannot be replaced and they are fossil fuels which, when used, create atmospheric pollution and contribute to global warming.
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