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Examiner tips


Advice from the examiner on key points in the text to help you learn and recall unit content, avoid pitfalls, and polish your exam technique in order to boost your grade.
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Knowledge check


Rapid-fire questions throughout the Content Guidance section to check your understanding.
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Knowledge check answers


Turn to the back of the book for the Knowledge check answers.
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Summary




•  Each core topic is rounded off by a bullet-list summary for quick-check reference of what you need to know.
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Questions & Answers
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About this book



The purpose of this guide is to help you understand what is required to do well in Unit G4: Sustainability. The specification is available on the WJEC website: www.wjec.co.uk.


This guide is divided into two sections. The Content Guidance section sets out the bare essentials of the specification for this unit. It also provides some exemplar material that can be used when answering questions. The Resource Folder will cover at least two of the four themes in the specification. Your responses to Section A can be completed from the resources and from your own studies. However, to rely solely on your own studies rather than the Resource Folder is a dangerous course to take. Some questions will be wider than the resources but even then your response ought to make use of the resources. Section B contains one question (25 marks) that relates to one or more of the themes.


Unit G4 is a synoptic paper that draws on your studies from the G4 specification as well as knowledge built up throughout your AS and A2 geographical studies. You should have acquired the skill to identify connections between the different aspects of geography. You should also be able to apply your knowledge and understanding from other parts of your studies to the unfamiliar context that the Resource Folder presents. This paper is one that contributes to the award of an A* grade (Unit G3 is the other). Therefore, a good understanding of the content of the specification, together with an ability to relate topics to one another in the heat of the examination, is essential if you want to achieve the highest award.


Unit G4 is an assessment that relies on you writing essays in continuous prose. To help develop your essay-writing skills, the Questions & Answers section provides guidance on how to approach the unit test and includes examples of the types of question that you will see in the examination. Sample answers of differing standards are provided, as well as examiner’s comments on how to tackle each question and on where marks have been gained or lost in the sample answers.





Content Guidance


Unit G4: Sustainability consists of four themes and you must study all of them:




•  sustainable food supply


•  sustainable water supply


•  sustainable energy


•  sustainable cities





Section A, which is based primarily on the Resource Folder, is anticipated to cover at least two of the four themes, whereas Section B will address another theme. Do not anticipate that a theme in Section B will be omitted because it has come up recently. The examiner may repeat a theme at any time.


The Content Guidance begins with an overview of sustainability, which can be applied to all four themes. Each theme in this guide has a general introductory section based on the sustainability quadrant (see page 7). You are then guided through the four key questions that you should have investigated.


Introducing sustainability


The classic definition of sustainable development comes from the Brundtland Report of 1987: development that meets the needs of the present without compromising the ability of future generations to meet their own needs.


It contains two key concepts:




•  that of needs such as water, food and shelter which are essential for the survival of the world’s poor


•  that of limitations imposed by the state of technology and social organisation on the environment’s ability to meet both present and future needs
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Knowledge check 1


Identify two ways in which the state of technology restricts the environment’s ability to meet present-day needs.
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This futurity principle can be summarised as ‘not cheating on your children’ by controlling the use of finite resources such as fossil fuels, minimising waste and pollution and protecting natural habitats. It is a beguilingly simple concept, embraced by leaders right across the political spectrum from David Cameron to Barack Obama.


Although the United Nations Environmental Programme (UNEP) report Our Common Future suggested that equity for all people, environmental protection and economic growth were all simultaneously possible, the reality is far more complex when considering sustainable food, water and energy supplies and cities.


Sustainability can be likened to a three-legged stool, where the legs are the environment, society and economy. A failure to address any one of these will result in the stool toppling over and the objective of sustainable development being thwarted.
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Figure 1 The stool of sustainability
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Examiner tip


Be prepared to adapt the stool of sustainability to each strategy and scheme in order to assess all round sustainability.
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Over the last 20 years sustainability has been redefined and the concept expanded to include a number of key strands. Figure 2 shows the sustainability quadrant, which has four major facets:




•  Futurity based on the Brundtland principle.


•  Environment — eco-friendly ‘greenness’ based on principles developed following the Rio Summit of 1992.


•  Public participation based on small-scale localised strategies (the Schumacher principle — small is beautiful) where people are empowered to take responsibility for their own development.


•  Equity and social justice with pro-poor strategies — developed during the 2002 Sustainable Development Summit in Johannesburg.
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Examiner tip


For each of the four specification elements — food, water, energy and cities — develop your own sustainability quadrant.
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Futurity
Present generations should leave future generations the ability to maintain present standards of living whether through natural or cultural capital. Therefore, we are entitled to use up finite natural resources only if we provide future generations with the know-how (through improved science, technology and social organisation) to maintain living standards from what is left. This is the Brundtland principle.

	
Environment
We should seek to preserve the integrity of ecosystems, both at the local level and globally at the scale of the biosphere, in order not to disrupt natural processes that are essential to the safeguarding of human life and to maintaining biodiversity. This includes the eco-friendly management of water, land, wildlife, forests etc.






	
Public participation
The public should be aware of, and participate in, the process of change towards sustainable development in line with Rio Summit (1992) Principle 10. Environmental issues are best handled with the participation of all concerned citizens. Each individual should have the information and opportunity to participate in the decision-making process (bottom-up).

	
Equity and social justice
This principle implies fair shares for all including the most disadvantaged, locally and globally. ‘If there is a finite amount that we may consume or use beyond which we cannot go…then we must share what we already have far more than is currently the case. Equality of access to the world’s global resources therefore must be the guiding principle, improving the lives of the poor.’ (Johannesburg, 2002)







Figure 2 The sustainability quadrant





Many agencies have developed different definitions of sustainability in order to develop sustainable strategies. For example, for the Countryside Commission sustainable development means meeting four objectives: (i) social progress that recognises the needs of everyone; (ii) effective protection of the environment; (iii) prudent use of natural resources; and (iv) the maintenance of high and stable levels of economic growth and employment.


Action towards achieving sustainability therefore has to happen at a number of scales, as shown in Table 1. Strategies need to be coordinated across the scales — hence the notion of ‘think global, act local’ or vice versa.


Table 1 Action towards sustainable development






	Level

	Examples of action






	Internationally/globally

	



•  Protocols, treaties and conventions (e.g. Montreal IPCC).


•  International legislation — ITTO, Convention on International Trade in Endangered Species (CITES), Rio (Biodiversity/Agenda 21).


•  International organisations’ aid (e.g. UN, World Bank).


•  International trade organisations (e.g. WTO, GATT, IMF).












	Nationally

	



•  Development of national policies and plans using frameworks.


•  Development of legislation and taxation.


•  National organisations — some governmental (e.g. Environment Agency).












	Non-governmental organisations (NGOs)

	



•  All have plans for sustainable schemes (e.g. Oxfam, ActionAid).












	Locally via Agenda 21

	



•  Local authorities — educational and environmental policies.


•  International Council for Local Environmental Initiatives (ICLEI).
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Knowledge check 2


What contribution did the Montreal Protocol make towards sustainability?
 


Knowledge check 3


Explain how CITES contributes to sustainable development.
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Examiner tip


If you can find other examples from, for example, the UNEP website to show how the UN contributes to sustaining biodiversity it will enhance your answers.
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There are a number of challenges that make sustainable development difficult to achieve. Table 2 summarises the enormity of the challenges.


Table 2 Challenges of sustainable development






	Resources are essential to economic and social development — global energy and global water crises have resulted.






	All production and consumption activities produce waste — cleaning up land, water and air pollution remains a challenge (some pollution builds up, such as arsenic).






	Many of the challenges, such as enhanced global warming and biodiversity loss, are global but the world is split into an increasing patchwork of nation states with different interests.






	Poverty remains an enormous brake on the concept of sustainable development as the root cause of many problems can be linked to poverty.






	World inequality is a major challenge with the wealthy North and poor South.






	Previous unsustainable development has led to huge problems — the environment cannot cope if there is an enormous human cost.






	Questions of responsibility and response are major challenges — although the polluter should pay, assigning responsibility is hard.






	The power to respond is sometimes not politically, socially or economically possible.






	Questions of sovereignty of individual countries can prevent global solutions as nation states pursue their own interests.








Theme 1: Sustainable food supply



In 2006, although around 850 million people were living with food insecurity — defined as ‘an unreliability of food supply’, i.e. hunger — overall, the world had sufficient supplies of food to feed all its peoples. Technological advances in agriculture such as the Green Revolution meant that globally more food was grown at lower cost and globalisation, which led to improved communication and transport systems, facilitated the movement of food more cheaply over long distances. Globally there was clearly no food availability deficit (a facet of sustainability) although localised famines did occur, largely as a result of human factors.


[image: ]




Knowledge check 4


Distinguish between food availability deficit and food entitlement deficit.
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The main reason for hunger and malnutrition to persist is poverty, which leads to a food entitlement deficit whereby poor countries, communities and individuals cannot afford to buy the available food. These people are more often landless, frequently living in households with little wage-earning capacity, living as AIDS orphans or unemployed as recent urban migrants. Some 96% of these hungry people were found in sub-Saharan Africa and south Asia. The other 4% lived in non-oil rich countries such as Tadjikistan or in pockets within advanced industrialised countries. The USA, for example, shows marked inequalities, with the poorest concentrated in the rural Appalachians or inner-urban areas of cities such as Detroit.


However, in 2008 the world food supply situation worsened considerably leading to a global food crisis. The Director of the UN World Food Programme wrote ‘over 4 million more people join the ranks of the world’s hungry each year, in spite of targets such as Millennium Development Goals (MDGs) which aim to halve the number of people experiencing food insecurity by 2015. Currently we are facing the tightest food supplies in recent history. For the world’s most vulnerable, food is simply being priced out of their reach. This could lead to 1 billion people being hungry, i.e. a worsening situation of dwindling supplies and soaring food prices.’
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Examiner tip


Go on the MDG website and get the latest progress on meeting the food security targets.
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The reasons for this are complex. There are three key interrelated issues:




•  Threats to food availability, especially from short-term climate change and also from competition from biofuels for arable land.


•  Rising demands for existing food supplies generated by rising consumption as a result of the nutritional transition of increasingly affluent populations in India and China and other Far Eastern countries, which leads to an increased demand for meat, dairy products and processed foods and subsequently cereals.


•  The world’s population is rising, with an estimated 2.5 billion more mouths to feed by 2050.





Rising food prices of all staples such as wheat and rice will lead to diminished food entitlement. Rising prices led to food riots in 2008, e.g. the Tortilla protest in Mexico, and also a crisis in the food aid programmes, which feed the world’s poorest.


The global recession has a knock-on effect on the economies of the world’s poorest countries and the current situation of ‘still hungry and getting worse’ prevails. Figure 3 shows the countries in food crisis in 2007–08.
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Figure 3 Countries facing food crisis 2007–08
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Examiner tip


Use the FAO website to update this map and to assess the extent of the current food crisis.
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At the same time, the obesity pandemic associated with developed nations highlights a world of unequal access to sustainable food supplies.


Defining sustainable food supplies: eat well and save the planet?


The issue of defining sustainable food supplies is highly complex because this sustainability should be embedded at all stages of the food supply chain, from production to transportation and storage to consumption. Therefore, the definition needs to embrace issues such as what is the best type of farming system: eco-centric or techno-centric; controversies of food miles; and ethical consumerism with many players such as agrochemical and supermarket TNCs and governments having an important role to play.


Looking at the model of the stool of sustainability (Figure 1, page 7) and applying it to sustainability of food supplies:




•  Environmental sustainability encompasses producing food without undue degradation of the soil, or overuse of water resources, or unacceptable levels of pollution, or degradation of ecosystems and habitats, yet at the same time meets the likely increase in food demand.


•  Sociocultural sustainability allows rural communities to retain their traditions, cohesiveness and cultural values while producing sufficient food for their local areas without undue reliance on imports.


•  Economic sustainability requires an agricultural system to provide an acceptable economic return for those employed in the production of food, yet supply sufficient food to support a country’s non-farming population.





Figure 4 applies the concept of the sustainability quadrant to the issue of food supplies.









	
Futurity
Conserves scarce resources, such as water and energy, yet provides secure supplies for the future and is proofed against climate change.

	
Environment
Uses methods that are eco-friendly and conserves and enhances biodiversity and landscape amenity for long-term security.






	
Public participation
Involves local people such as smallholders and local systems in developing and maintaining the economic vitality of rural areas and empowering them to make decisions.

	
Equity and social justice
Provides food security for all avoiding the extremes of globesity and famine and provides good quality food efficiently and at affordable prices.










Figure 4 The food sustainability quadrant


Many of these aims are lofty ideals that are, in reality, difficult to achieve as a result of conflicting views of the players involved in the food supply chain. Moreover, sustainability has to operate from a micro scale of a single farm unit to a macro-global scale, which again imposes tensions. There are many debates as to how best to achieve this — hence the series of World Food Summits after the 2008 crisis.
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Knowledge check 5


Explain the term globesity.
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Figure 5 summarises the basic criteria for food sustainability across the food supply chain.
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Figure 5 Food supply chain sustainability


1.1 What is the global pattern of food consumption?


Something is badly wrong with the way the world feeds itself. In rich countries many foods are cheaper than ever before, yet premature deaths from diet-related, obesity-induced diseases are soaring. At a farm level, soil, water and biodiversity are under pressure as never before from intensive farming or farming beyond the margin. In the poorest countries the situation is even worse. In sub-Saharan Africa, malnutrition and hunger are rife, and many peasant farmers often cannot compete with the flood of subsidised food from over-production on intensive farms in rich areas. As countries develop economically, especially in Latin America and Asia, their people adopt Western-style diets (the globalisation of food tastes), which results in diet-induced diseases such as diabetes.
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Knowledge check 6


Distinguish between under-nourishment and malnourishment.
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Sustainability will only be achieved if relationships between governments, food companies, farmers and consumers can be transformed.


Under-nutrition


Food consumption can most easily be measured by daily calorie intake. Although the Food and Agriculture Organization (FAO) has calculated that enough food is produced to feed everyone in the world, in 2010 approaching 950 million people did not get sufficient calories to lead active and healthy lives. They were consuming fewer than 2000 calories a day, with too little protein and energy to sustain a healthy weight (under-nourishment), and suffered from deficiencies such as a lack of vitamins in their diet that left them vulnerable to disease.



[image: ]



Figure 6 Global distribution of under-nourishment, 2003–05


As Figure 6 shows, most of the under-nourishment is concentrated in sub-Saharan Africa. Country averages for calorie consumption inevitably hide wide disparities within countries at all levels of development. Under-nutrition weakens people’s ability to fight infection, so accounting for an estimated 12% of deaths worldwide. Malnourishment leads to increased risk of diarrhoeal disease, which causes many deaths of children in developing countries.


Chronic under-nutrition is not a consequence of overall scarcity and shortages of food but of unequal access to land, technology, employment and educational opportunities. This is combined with the range of socioeconomic and environmental factors shown in Table 3, which exacerbate food insecurity. For example in Ethiopia, a less developed country, population densities are high, there is marked climate variability, including many seasons of rain failure, and widespread poverty, which means that families cannot buy food in times of shortage. Malnourishment has increased recently almost to famine level because of the rising cost of staples.


Table 3 Causes of under-nutrition






	 

	Direct causes

	Root causes






	Economic

	Poverty, land tenure and reform — landlessness, food supply from impacted production, food hoarding, poor infrastructure, storage, inappropriate aid

	Unfair trade — trade restrictions, debt repayment (SAPs, Poverty Reduction Policy papers)






	Social

	Population growth, poor health and reduced labour (especially as a result of HIV), deliberate food destruction in wars, gender inequality

	Military and civil conflicts, war and corruption, subsequent displacement of people (refugees), urbanisation (as people lose ability to grow their own food)






	Environmental 

	Natural disasters of drought, desertification, flooding, pests, overcropping and overgrazing, development of biofuels and cash cropping

	Short-term climate change, demands of green energies







Under-nutrition has a disproportionate impact on the young, the elderly and the poor, who suffer the most deaths. Although the overall production of cereals is globally sufficient — largely because productivity has improved substantially in South America and Asia (Green Revolution) — in sub-Saharan African countries such as Zimbabwe or Sudan, where the need is greatest, production has actually declined. Figure 7 shows the complex causes of food insecurity in Sudan.
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Examiner tip


Always be clear to distinguish between the root cause (i.e. the underlying issue) and the direct cause.
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Food is redistributed around the world via trade and aid, but both can be problematical and insufficient to solve the problem of under-nutrition in the long term.
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Figure 7 Complex causes of food insecurity in Sudan: (a) causes of famine (b) pattern of food shortages
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Knowledge check 7


Identify one area where the greatest food shortages were caused by (a) civil war, (b) drought, (c) impact of refugees/migrants.


Knowledge check 8


Which two areas had the greatest number of people suffering from food shortages?
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Over-nourishment: are we eating ourselves to death?


Overweight and obesity are defined as abnormal or excessive fat accumulation that may impair health. Body mass index (BMI) is an index of weight for height (weight in kilos/square of height in metres), which is used as a numerical measure for comparison. According to the World Health Organization (WHO) overweight occurs when BMI is more than 25 and obesity occurs when BMI is more than 30. However, in some Asian and middle eastern countries such as Mongolia, Thailand and Oman, recent research suggests that a BMI of 22 combined with a poor diet, high in sugar and fat, may lead to ill health.


Globally, 1.6 billion adults are overweight (25% of the world) and over 400 million adults are classified as obese. Of even greater concern are the WHO projections of around 40% of population overweight and 750 million obese by 2015.


A common sight in many countries are obese children (some 20 million globally in 2010), particularly in the USA where 35% of children are clinically obese and increasingly in China where the transition to a Western-style diet is generating greater numbers of over-fed children. So widespread is obesity as a global problem that the term globesity has been coined to describe it.
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