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How to use this revision guide



Welcome to the Environmental Systems and Societies for the IB Diploma Study and Revision Guide. This book will help you plan your revision and to work through it in a methodological way. It follows the Environmental Systems and Societies (ESS) syllabus topic by topic, with revision and practice questions at the end of each section to help you check your understanding.


Features to help you succeed
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SIGNIFICANT IDEAS


There are eight topics in the IB ESS syllabus, each divided into several sub-topics. Each sub-topic begins with a list of ‘Significant ideas’, which are overarching principles that summarise the content of each section.
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Expert tip


These tips give advice that will help you boost your final grade.
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Worked example


Some parts of the course require you to carry out mathematical calculations, plot graphs, and so on. These examples show you how.
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Common mistake


These identify typical mistakes that students make and explain how you can avoid them.
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CASE STUDY


Parts of the syllabus require you to use case studies. Examples are given in the relevant sections of the book.


[image: ]







[image: ]


QUICK CHECK QUESTIONS


Use these questions to make sure that you have understood a topic. They are short, knowledge-based questions that use information directly from the text.
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Keyword definitions


Definitions are provided on the pages where the essential key terms appear. These key words are those that you can be expected to define in exams. A glossary of these essential terms, highlighted throughout the text, is given at the end of the book.
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EXAM PRACTICE


Practice exam questions are provided at the end of each section. Use them to support your revision and practise your exam skills.
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You can keep track of your revision by ticking off each sub-topic heading in the book. There is also a checklist at the end of the book. Use this checklist to record progress as you revise. Tick each box when you have:





•  revised and understood a topic



•  tested yourself using the Quick check questions




•  used the Exam practice questions and gone online to check your answers.





Use this book as the cornerstone of your revision. Don’t hesitate to write in it and personalise your notes. Use a highlighter to identify areas that need further work. You may find it helpful to add your own notes as you work through each topic.


Getting to know Paper 1 and Paper 2


At the end of your ESS course you will sit two papers. Paper 1 is worth 25% of the final marks and Paper 2, 50% of the final marks. The other assessed part of the course (25%) is made up of the Internal Assessment (practical work), which is marked by your teacher.


There are no options in ESS and therefore all topics need to be thoroughly revised for both papers. Here is some general advice for the exams:





•  Make sure you have learned the command terms (e.g. evaluate, explain, outline). There is a tendency to focus on the content in a question rather than the command term, but if you do not address what the command term is asking of you then you will not be awarded marks. (Command terms are covered on pages vii–xi.)



•  Answer all questions and do not leave gaps.



•  Do not write outside the answer boxes provided – if you do so this work will not be marked.



•  If you run out of room on the page, use continuation sheets and indicate clearly that you have done this on the cover sheet. (The fact that the question continues on another sheet of paper needs to be clearly indicated in the text box provided.)



•  Plan your time carefully before the exams – this is especially important for Paper 2 (see below).





Paper 1


Paper 1 (1 hour) contains short-answer and data-based questions relating to a previously unseen case study. The total number of marks for this paper is 35. The case study is contained in a resource booklet, in which you will be given a range of data in various forms (e.g. maps, photos, diagrams, graphs and tables). Questions will test your knowledge of the syllabus and your ability to apply this to the new case study. You are required to answer a series of questions, which can involve a variety of command terms, by analysing these data. Questions will be based on the analysis and evaluation of the data in the case study, and all of the questions are compulsory. The questions test assessment objectives 1, 2 and 3 (for information on assessment objectives, see pages vii–xi). Remember:





•  The size of the boxes provided gives an indication of the length of answer expected – make sure your answers are concise.



•  Look carefully at the number of marks awarded for each question. For example, if 2 marks are awarded the examiner is looking for two different points.





Paper 2


Paper 2 (2 hours) is in two sections: Section A (25 marks) and Section B (40 marks). Total marks for the paper are therefore 65. The questions test assessment objectives 1, 2 and 3. Section A contains short-answer and data-based questions; because this section can cover any aspect of the course, it is essential that you thoroughly revise the whole syllabus so that you can tackle any questions that come up. In Section B you must answer two structured essay questions from a choice of four. Each essay is worth 20 marks. The final part of each essay in Section B (9 marks) will be marked using mark bands. For good marks in your essay your response will need to contain:





•  substantial evidence of sound knowledge and understanding of ESS issues and concepts



•  a wide breadth of statements that show clear knowledge, effectively linked with each other and to the context of the question



•  consistently appropriate and precise use of ESS terminology



•  effective use of relevant, well-explained and original examples, where required



•  examples that are subjected to well-balanced, insightful analysis



•  explicit judgements or conclusions that are well supported by evidence



•  conclusions that include some critical reflection.





Case studies will help you answer Paper 2 essay questions – make sure you have learned these from the course (examples are given in this book). You should use your own case studies to answer the essay questions rather than taking ideas from the resource booklet case study.


You need to plan your time for Paper 2 carefully:





•  Do not spend too much time on one of the two sections.



•  Plan your time before the exam.



•  By practising past papers you will be able to work out how much time you need to take. This will vary from student to student, but here is some general advice:







    •  You should be looking to spend less time on Section A (short-answer and data response) than on Section B (the two essays).


    •  The essays need to be thought about carefully and planned – aim to spend a minimum of 35 minutes per essay but to move on if you are still on the first one after 40 minutes.








•  Choose your essays carefully. Look at all sections of an essay before making your choices.



•  Some students write pages on sections worth only a few marks, and then run out of time later on. Look carefully at the number of marks available for each question and adjust the amount of time you spend on that question accordingly. Writing a plan for your essays will help you.



•  There are usually several sections in an essay question – make sure you answer all parts.





Essays should be subdivided into sections, not written as one long paragraph – examiners like this because it makes the paper easier to read and mark. Leave at least one line between sections of an essay for clarity, and note on your scripts if a continuation sheet has been used.


Assessment objectives


To successfully complete the course, you need to have achieved the following objectives:





1  Demonstrate knowledge and understanding of relevant:







    •  facts and concepts


    •  methodologies and techniques


    •  values and attitudes.








2  Apply this knowledge and understanding in the analysis of:







    •  explanations, concepts and theories


    •  data and models


    •  case studies in unfamiliar contexts


    •  arguments and value systems.








3  Evaluate, justify and synthesise, as appropriate:







    •  explanations, theories and models


    •  arguments and proposed solutions


    •  methods of fieldwork and investigation


    •  cultural viewpoints and value systems.








4  Engage with investigations of environmental and societal issues at the local and global level through:







    •  evaluating the political, economic and social contexts of issues


    •  selecting and applying the appropriate research and practical skills necessary to carry out investigations


    •  suggesting collaborative and innovative solutions that demonstrate awareness and respect for the cultural differences and value systems of others.





These assessment objectives are examined in the following way:






	Assessment objectives

	Which component addresses this assessment objective?

	How is the assessment objective addressed?






	1–3

	Paper 1

	Case study






	1–3

	Paper 2

	Section A: short-answer questions

Section B: two essays (from a choice of four)








	1–4

	Internal assessment: practical work

	Individual investigation assessed using mark bands







Command terms


Command terms indicate the depth of treatment required for a given assessment statement. Objectives 1 and 2 address simpler skills; objectives 3 and 4 and relate to higher-order skills.


It is essential that you are familiar with these terms, for Papers 1 and 2, so that you are able to recognise the type and depth of response you are expected to provide.


The following tables show examples of all of the command terms, with selected questions to show how they can be used in exams. ‘Advice for success’ gives you hints about how to respond to the command term.


Objective 1


Demonstrate an understanding of information, terminology, concepts, methodologies and skills with regard to environmental issues.




[image: ]





Objective 2



Apply and use information, terminology, concepts, methodologies and skills with regard to environmental issues.
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Objectives 3 and 4



Synthesise, analyse and evaluate research questions, hypotheses, methods and scientific explanations with regard to environmental issues.


Using a holistic approach, make reasoned and balanced judgements using appropriate economic, historical, cultural, socio-political and scientific sources.


Articulate and justify a personal viewpoint on environmental issues with reasoned argument while appreciating alternative viewpoints, including the perceptions of different cultures.
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Countdown to the exams
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4–8 weeks to go





•  Start by looking at the syllabus and make sure you know exactly what you need to revise.



•  Look carefully at the checklist in this book and use it to help organise your class notes and to make sure you have covered everything.



•  Work out a realistic revision plan that breaks down the material you need to revise into manageable pieces. Each session should be around 25–40 minutes with breaks in between. The plan should include time for relaxation.



•  Read through the relevant sections of this book and refer to the expert tips, common mistakes, key definitions, case studies and worked examples.



•  Tick off the topics that you feel confident about, and highlight the ones that need further work.



•  Look at past papers. They are one of the best ways to check knowledge and practise exam skills. They will also help you identify areas that need further work.



•  Try different revision methods, for example summary notes, mind maps and flash cards.



•  Test your understanding of each topic by working through the Quick check questions and Exam practice questions at the end of each section.



•  Make notes of any problem areas as you revise, and ask a teacher to go over them in class.
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1 week to go





•  Aim to fit in at least one more timed practice of entire past papers, comparing your work closely with the mark scheme.



•  Examine the checklist carefully to make sure you haven’t missed any of the topics.



•  Tackle any final problems by getting help from your teacher or talking them over with a friend.
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The day before the examination





•  Look through this book one final time. Look carefully through the information about Paper 1 and Paper 2 to remind yourself what to expect in both papers.



•  Check the time and place of the exams.



•  Make sure you have all the equipment you need (e.g. extra pens, a watch, tissues). Make sure you have a calculator – this is needed for both papers.



•  Allow some time to relax and have an early night so you are refreshed and ready for the exams.
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My exams


ESS Paper 1


Date:……………………………..


Time:……………………………..


Location:…………………………


ESS Paper 2


Date:……………………………..


Time:……………………………..


Location:…………………………
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Topic 1 Foundations of environmental systems and societies



1.1 Environmental value systems
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SIGNIFICANT IDEAS




•  Historical events, among other influences, affect the development of environmental value systems (EVSs) and environmental movements.


•  There is a wide spectrum of EVSs, each with its own premises and implications.
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Development of the modern environmental movement


Key historical events have influenced the development of the modern environmental movement. Significant historical influences on the development of the environmental movement have come from literature, the media, major environmental disasters, international agreements and technological developments. Major landmarks include:





•  Minamata:







    •  In 1956 a chemical company released toxic methyl mercury into waste water in Minamata, Japan.


    •  Shellfish and fish were contaminated.


    •  Local people developed illnesses caused by mercury poisoning.


    •  This raised awareness of threats posed by industrialisation.








•  Rachel Carson’s Silent Spring (1962) raised awareness of the threat of the pesticide DDT to organisms higher up food chains (Figure 1.1).
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•  The Save the Whale campaign (1970s) was coordinated by Greenpeace, which organised direct action to prevent whaling.



•  Bhopal:







    •  In 1984 an explosion at a Union Carbide plant in Bhopal, India released 42 tonnes of toxic methyl isocyanate gas.


    •  Between 8000 and 10 000 people died within the first 72 hours.


    •  Highlighted to the world how dangerous factories can be.








•  The Chernobyl nuclear meltdown in 1986 reinforced negative perceptions of nuclear power in society.



•  The UN Rio Earth Summit (see also page 82):







    •  The first UN conference to focus on sustainable development.


    •  Attended by 172 nations, so its impact was likely to be felt globally.


    •  The summit’s message was radical, i.e. that nothing less than a transformation of our attitudes and behaviour would bring about the necessary changes.


    •  Led to the adoption of Agenda 21, a blueprint for action to achieve sustainable development worldwide.
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Expert tip


You need to be able to justify, using examples and evidence, how historical influences have shaped the development of the modern environmental movement.


[image: ]








•  An Inconvenient Truth:







    •  Extensive publicity following release of the film in 2006 meant that many people heard about global warming.


    •  A mainstream political figure championed environmental issues for the first time.


    •  The film made the arguments about global warming accessible to a wider audience.


    •  The film changed people’s attitudes and raised awareness about climate change.
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Expert tip


You do not need to remember all of the historical events that have shaped the environmental movement: questions usually ask you to discuss two or three different events. You will need to explain in detail why each one is important.
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Each of these:





•  resulted in the creation of environmental pressure groups, both local and global



•  promoted the concept of stewardship



•  increased media coverage, which raised public awareness (Figure 1.2).
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Attitudes towards the environment change over time:





•  When a new resource or product is first developed, people are more likely to see benefits than potential problems, which emerge later (e.g. the car).



•  Key events prompt change (see above).



•  Environmental pressure groups help to raise awareness by distributing leaflets and staging events (e.g. Greenpeace).



•  Environmental attitudes can become politically mainstream when economic consequences of pollution are seen (e.g. the Stern report on global warming).



•  School curricula can reflect and promote changing attitudes.



•  Changing technologies can help to spread new attitudes (e.g. the internet).



•  International organisations (e.g. the United Nations Environment Programme – UNEP) can raise the profile of environmental issues through conferences. These can set targets that take effect through national government strategies (e.g. Agenda 21 – page 82).
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Common mistake


There is a tendency in exams to write over-long answers. If you are asked, for example, to describe the role of historical influences in the environmental movement, make sure that you give a detailed account appropriate to the number of marks awarded. If 2 marks are awarded then two different points, no more, are needed.
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QUICK CHECK QUESTIONS





1  Describe the role of any four named historical influences in the environmental movement.



2  Outline how major landmarks have influenced public perception of environmental issues.



3  Describe how attitudes towards the environment can change over time.
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Social systems


Environmental value systems (Figure 1.3), like all systems, have inputs and outputs:





•  Outputs of an environmental system are determined by processing the inputs.



•  Outputs can be modified by personal characteristics (e.g. age, gender, strong-willed vs compliant, optimistic vs pessimistic) and emotions.
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Environmental value systems work within social systems. Both social systems and ecosystems exist at different scales, and have common features such as feedback and equilibrium.
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Keyword definitions


Ecosystem – A community and the physical environment with which it interacts.


Social system – People, groups and institutions that work together, forming distinct patterns and relationships that define the society.
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Table 1.1 Comparing social systems and ecosystems






	 

	Social system

	Ecosystem






	Flows

	Information, ideas and people

	Energy and matter






	Storage

	Ideas and beliefs

	Biomass; the atmosphere; soils; lakes, rivers, sea






	Levels

	Social levels (i.e. hierarchy)

	Trophic levels






	Producers

	People responsible for new input (e.g. ideas, books, films)

	Plants, algae and some bacteria






	Consumers

	Absorb and process new input (e.g. ideas, food, material possessions)

	Consume other organisms







Range of environmental value systems


An environmental value system (EVS) determines the global perspective of an individual or group of individuals, the decisions they make and the course of action they take regarding environmental issues. There is a range of different EVSs:


Ecocentrism is a nature-centred EVS. An ecocentrist worldview sees nature as having an inherent value:





•  Involving minimum disturbance of natural processes.



•  Combining spiritual, social and environmental aspects.



•  Aiming for sustainability for the whole Earth.



•  Involving self-imposed restraint of natural resource use.





Anthropocentrism is a people-centred environmental EVS. It believes that it is important for everyone in society to participate in environmental decision making:





•  People act as the managers of sustainable global systems.



•  People can sustainably manage the global system through the use of taxes, environmental regulation and legislation.



•  Management requires strong regulation by independent authorities.



•  Participation has an important role to help educate people about environmental issues.



•  Participation means that people who might be causing the problems are less likely to do so if they are involved in decisions about their own environment.



•  Sometimes less powerful groups in society have the best knowledge about what is right for an environment, for example indigenous groups.



•  People who believe in democracy argue that everyone has a right to have a say in how communal natural resources are managed.



•  Ecosystems need to be managed holistically so people from all walks of life should be able to contribute.



•  Debate is encouraged to reach a consensual, pragmatic approach to solving environmental problems.



•  It includes self-reliant, soft ecologists who:







    •  are more conservative about environmental problem solving than deep ecologists (see page 4)


    •  emphasise smallness of scale and therefore community identity in work and leisure


    •  lack faith in modern, large-scale technology


    •  believe that materialism for its own sake is wrong


    •  believe that economic growth can be geared to even the poorest people.








•  It includes environmental managers who:







    •  believe that economic growth and resource exploitation can continue if carefully managed


    •  believe that laws and regulation can manage natural resources


    •  appreciate that preserving biodiversity can have economic and ecological advantages


    •  believe in compensation for those who experience adverse environmental or social effects.







[image: ]


Keyword definitions


Environmental value system – A particular worldview that shapes the way an individual or group of people perceives and evaluates environmental issues, influenced by cultural, religious, economic and sociopolitical contexts.


Society – An arbitrary group of individuals who share some common characteristic such as geographical location, cultural background, historical timeframe, religious perspective, value system and so on.
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Expert tip


Make sure that you know the definition for environmental value system. It will be influenced by cultural (including religious), economic and socio-political context.


[image: ]





Technocentrism is a technology-centred environmental EVS. A technocentrist worldview sees technology as providing solutions to environmental problems even when human effects are pushing natural systems beyond their normal boundaries:





•  Technology can keep pace with, and provide solutions to, environmental problems.



•  Resource replacement can reduce resource depletion.



•  There is a need to understand natural processes in order to control them.



•  Emphasis should be on scientific research and prediction before policymaking.



•  Emphasis should be on sustained market and economic growth.





Specific groups representing different EVSs lie on the spectrum from ecocentrism through to technocentrism, with deep ecologists and cornucopians at opposite ends of the environmental values system continuum (Table 1.2).


Table 1.2 Comparing the environmental value systems of deep ecologists and cornucopians






	 

	Deep ecologist

	Cornucopian






	Role of nature

	See humans as subject to nature, not in control of it

It is of intrinsic importance for the existence of humanity



	Nature is there to be made use of by humanity

Humans can control their environment








	Role of humanity

	More value placed on nature than on humanity

Ecological laws dictate human morality



	Humans have the ability to improve the conditions of the Earth’s peoples and they have the ingenuity to overcome any difficulties






	Biodiversity

	Believe in the inherent right to life and intrinsic value of species

Place most value on bio-rights, i.e. favour the rights of species to remain free from harm over the rights of humans who wish to exploit resources for economic gain



	See biodiversity as a resource to be exploited for economic gain

Less concern for intrinsic or ethical rights of biodiversity








	Consumption

	Nature is more important than material gain for its own sake

	Resources are there to be exploited and to generate income






	Modern, large-scale technology

	Distrust and lack faith in it

	See it as providing the solutions to humanity’s environmental issues






	Economic growth

	Should not occur at the expense of natural resources and the environment

Should be geared to providing for the needs of the poorest people



	Forms the basis of all projects and policies






	Environmental problems

	Need to be tackled at source and ideally prevented in the first place

	People can always find solutions to political, scientific or technological difficulties
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Expert tip


You may be asked to comment on how people’s different EVSs (e.g. deep ecologists vs cornucopians) influence how they respond to environmental issues covered in the course (e.g. energy supply, water shortage, farming methods), and how this affects decision-making processes.
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Expert tip


There are extremes at either end of the EVS spectrum, from deep ecologists (ecocentric) to cornucopian (technocentric) but, in practice, EVSs vary greatly depending on cultures and time periods, and they rarely fit simply or perfectly into any classification.
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Common mistake


Take care not to oversimplify the views of ecocentrism and technocentrism by making claims such as ‘ecocentrics don’t believe in technology’ and ‘technocentrics don’t care about the environment’. You need to use the level of detail shown in Tables 1.2 and 1.3.
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Decision making on environmental issues


Table 1.3 Comparing the strengths and limitations of ecocentric and technocentric responses to environmental issues






	 

	Strengths

	Limitations






	Ecocentrism

	Approaches are more sustainable

Responses aim to minimise impact on the environment by encouraging restraint


Promotes methods more in harmony with natural systems


Does not have to wait for technological developments to occur


Raises general environmental awareness in communities



	Conservation can be costly, with little economic return

May be unpopular with countries seeking economic development


May hinder economic growth and development


Requires individual change, which can be difficult to encourage








	Technocentrism

	Provides alternatives that don’t inconvenience people

Substitutes materials and so avoids costly industrial change


Allows economic, social and technological development to continue



	Technological solutions may give rise to further environmental problems

Substituting does not solve the problem of consumerism


Allows for greater resource consumption


High costs
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Worked example


Describe and evaluate ecocentric and technocentric responses to eutrophication.


ECOCENTRIC





•  Encourage methods that are in balance with natural systems – for example, use animal dung on agricultural fields or crop rotation, so that less or no fertiliser is needed.



•  Encourage people to use less detergent through educational campaigns to promote more environmentally friendly detergent (i.e. zero or low phosphate).



•  Plant a buffer zone between fields and water courses to absorb any runoff from fields treated with fertiliser.





TECHNOCENTRIC





•  Promote the use of alternative materials such as alternatives to phosphates in detergents.



•  Apply fertilisers more carefully so there is reduced runoff.



•  Use technology to screen water and to remove pollutants – for example, phosphate stripping.



•  Pump air through lakes to avoid the low-oxygen conditions.



•  Remove nutrient-enriched sediments from water courses – for example, through mud pumping.





EVALUATION





•  Ecocentric approaches are difficult to enforce as people are reluctant to change their lifestyles.



•  Alternative approaches such as organic fertilisers may not work effectively and can still result in eutrophication.



•  Technocentric solutions might increase costs – for example, research to develop new detergents requires financial commitments. They do not get to the main cause of the problem.



•  Technocentric solutions provide a short-term solution but are unsustainable in the long term. They may not be an option in LEDCs.



•  Technology can help to provide solutions only if there is a political will and commitment from people to make changes.
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Common mistake


A question may ask you to discuss two contrasting environmental problems. The contrast can be one of cause or scale. If you do not pick two very different environmental issues you will lose marks. Appropriate contrasting issues would be, for example, climate change and biodiversity loss.
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Expert tip


If asked to evaluate a response to an environmental problem, an appropriate answer might be: technology is a tool that cannot on its own solve any problem, there has to be political will (anthropocentric involvement and commitment from people) to make changes and then technology can help to provide solutions; people are reluctant to adapt lifestyles or accept lowered standards of living, so ecocentric approaches can be hard to enforce.
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QUICK CHECK QUESTIONS





4  Define the term environmental value system.



5  Compare and contrast social systems and ecosystems.



6  Outline the range of environmental value systems.



7  Describe the views of an environmental manager.



8  Compare and contrast the environmental views of a deep ecologist and a cornucopian.
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Environmental value systems of different societies
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Expert tip


You need to be able to evaluate the implications of two contrasting EVSs in the context of given environmental issues. The societies chosen should demonstrate significant differences.
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When comparing environmental value systems, suitable contrasting societies would be, for example: Native Americans and European pioneers operating frontier economics, which involved exploitation of seemingly unlimited resources; Buddhist and Judaeo-Christian societies; communist and capitalist societies; shifting cultivators and urban societies.
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Worked example


Compare the attitudes of two named contrasting societies towards the natural environment, and discuss the consequences of these attitudes to the way in which natural resources are used.


Example used: indigenous farmers using shifting cultivation in the Amazonian rainforest in Brazil, and city dwellers in Brasilia.


INDIGENOUS FARMERS





•  Natural resources are used in a way that minimises impact on the environment.



•  Attitudes can broadly be termed ‘ecocentric’ (see details in Table 1.3).



•  Lifestyles and practices are compatible with the forest in which they live – using forest materials to make their homes and canoes, and for medicines.



•  Use farming methods that mimic forest structure, for example by maintaining the layered structure of rainforest to protect ground crops from the Sun and heavy downpours.



•  Only return to farmed sites after around 50 years to allow soil fertility to be restored.



•  They are animists and recognise the spiritual role of the forest, which leads to respect for trees and other species.



•  Overall they are less destructive and have a closer connection between social systems and ecological systems.





CITY DWELLERS FROM BRASILIA





•  They see rainforest as a resource to be exploited for economic gain, and underestimate the true value of pristine rainforest.



•  Attitudes can broadly be termed ‘technocentric’ (see details in Table 1.3).



•  They have a lack of understanding about how natural systems work, which means that they may support decisions that lead to damaging actions (e.g. construction of dams, which then become silted up).



•  They may migrate to make use of deforested land, but are unsuccessful as the soil lacks fertility.
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Personal viewpoints on environmental issues


Figure 1.4 outlines factors that determine personal environmental value systems. These principles can be applied to any of the environmental issues covered by the course. The EVS of an individual will be shaped by the cultural, economic and socio-political context.
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QUICK CHECK QUESTIONS




  9  Compare and contrast the environmental value systems of two contrasting societies.



10  What factors can determine your personal viewpoint on environmental issues?
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Expert tip


The course requires you to reflect on where you stand on the spectrum of environmental value systems, and to develop your own EVS. You need to be able to justify your decisions on environmental issues based on your EVS, and consider how your viewpoint relates to all the environmental issues that you study throughout the course, such as population control, resource exploitation, sustainable development and climate change.
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Expert tip


EVSs are individual; there is no ‘wrong’ EVS.
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Intrinsic value


Natural systems have different values. Humans gain value from goods and services provided by ecosystems (Chapter 8, page 154–5), most often by people visiting or residing in the ecosystem. Value also can come from ecosystems from harvesting food products, timber for fuel or housing, medicinal products and hunting animals for food and clothing. Natural systems also have intrinsic value.
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Keyword definition


Intrinsic value – A characteristic of a natural system that has an inherent worth, irrespective of economic considerations, such as the belief that all life on Earth has a right to exist.
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Different EVSs ascribe different intrinsic values to components of the biosphere (the living part of the Earth).


Ecological values have no formal market price: soil erosion control, nitrogen fixation and photosynthesis are all essential for human existence but have no direct monetary value, although some estimates have been made.


Ecosystems that are valued on intrinsic grounds may not provide identifiable goods or services, and so remain un-priced or undervalued from an economic viewpoint.


There are many examples of places or ecosystems that have an important national identity – for example, Mount Fuji in Japan or Mount Kilimanjaro in Tanzania. Uluru (Ayers Rock) in Australia has great spiritual value for the Aboriginal population. Such areas or ecosystems have intrinsic value from an ethical, spiritual or philosophical perspective, and are valued regardless of their potential use to humans.




[image: ]


Expert tip


How can we quantify values such as intrinsic value, which are inherently qualitative? Have an example ready – such as Mount Fuji or Uluru – to support any statements that you make about the intrinsic value of nature in an examination.
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Intrinsic values may vary between different EVSs (see the worked example on page 6). They include values based on culture, aesthetics and bequest significance (i.e. their value to children and grandchildren).
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EXAM PRACTICE





1  Identify three landmarks in the development of the modern environmental movement, and justify why each one was significant.


[9]



2  Compare the characteristics of ecosystems and social systems.


[5]



3  Compare the likely views of a deep ecologist and a cornucopian on the exploitation of coal reserves in an undisturbed ecosystem.


[5]



4  Outline the arguments that might be given for preserving biodiversity by a deep ecologist and an environmental manager.


[4]



5  Justify your personal viewpoint of the environmental issue shown in the photograph (right), which shows deforestation in a tropical rainforest.


[6]
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1.2 Systems and models
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SIGNIFICANT IDEAS




•  A systems approach can help in the study of complex environmental issues.


•  The use of systems and models simplifies interactions but may provide a more holistic view without reducing issues to single processes.
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Concept and characteristics of systems


A systems approach is a way of visualising complex sets of interactions. These interactions produce the emergent properties of the system.





•  A system can be divided into parts, or components, which can each be studied separately: this is called a ‘reductionist’ approach.



•  A system can also be studied as a whole, and patterns and processes described for the whole system: this is called a ‘holistic’ approach.
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Keyword definition


System – An assemblage of parts and the relationships between them, which together constitute an entity or whole.


[image: ]





The course focuses on ecosystems, but the systems approach can equally be applied to economic, social and value systems. The systems approach is shown in Figure 1.5.
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Systems can be shown as diagrams consisting of storages and flows (Figure 1.6).
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•  Storages are represented by boxes.



•  Flows are represented by arrows.



•  Arrows represent inputs and outputs from the system.





An example is shown in Figure 1.7.
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Expert tip


You need to be able to construct a system diagram from a given set of information.
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Expert tip


A systems approach should be taken for all the topics covered in the ESS course.
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Common mistake


If you are asked to construct a diagram of a system, do not draw a picture. This reduces the time available for completing the question. You are expected to draw diagrams with boxes and arrows, representing storages and flows. Draw bold, clear, well-labelled diagrams.
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Transfer and transformation processes


Inputs into and outputs from systems can be transfer or transformation processes.





•  Transfers are processes that involve a change in location within the system but no change in state, for example water flowing from groundwater into a river.



•  Transformations lead to the formation of new products (e.g. photosynthesis, which converts sunlight energy, carbon dioxide and water into glucose and oxygen) or involve a change in state (e.g. water evaporating from a leaf into the atmosphere).
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Common mistake


Do not confuse transfers with transformations. Transfers only involve a change in location, whereas transformations involve a change in state or new products.
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Storages and flows can be drawn in proportion (i.e. to scale). This quantitative way of representing the system gives extra information and adds value to models (Figure 1.8).
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Expert tip


If a question gives data on the size of the flows or storages, you are expected to show these on diagrams either by drawing boxes and arrows proportionally, or by including numbers.
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Expert tip


When drawing a diagram, include processes on the input and output arrows to show the transfers (blue arrows in Figure 1.8) and transformations (red arrows in Figure 1.8) taking place.
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The systems concept on a range of scales


Systems can range in size from small (e.g. a cell) to large (e.g. a rainforest). The Earth itself can be seen as a global ecosystem, with specific energy inputs from the Sun and with particular physical characteristics.


Different ecosystems exist where different species and physical or climatic environments are found. An ecosystem may, therefore, be of any size up to global. A tropical rainforest, for example, contains lots of small-scale ecosystems, such as the life found in bromeliad in the forest canopy:





•  Bromeliads are flowering plants.



•  They capture rainwater, which enables an ecosystem to exist that can contain tree frogs, salamanders, flatworms, snails and crabs.



•  Some of these animals may spend their entire lives inside the plant.
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QUICK CHECK QUESTIONS





11  Explain the advantages of a systems approach.



12  Explain the differences between transfers and transformations. Give examples of both.
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Open systems, closed systems and isolated systems


There are three different types of system – open, closed and isolated. Differences depend on how matter and energy move into and out of the system.
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Keyword definitions


Open system – A system that exchanges both matter and energy with its surroundings (e.g. an ecosystem).


Closed system – A system that exchanges only energy but not matter with its surroundings (e.g. the Earth – Figure 1.9).


Isolated system – A system that does not exchange either matter or energy with its surroundings (e.g. the Universe).


[image: ]







[image: ]






[image: ]


Expert tip


When discussing whether systems are open, closed or isolated, you need to show an appropriate understanding of the roles of energy and matter, and whether they are inputs and outputs from the system.
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QUICK CHECK QUESTION





13  Outline the differences between open, closed and isolated systems. Give examples of each.
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Models


A model can be used to understand how a system works and to predict how it will respond to change. All models have strengths and limitations, as shown in Table 1.4.
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Keyword definition


Model – A simplified version of a system. It shows the flows and storages as well as the structure and workings.
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Table 1.4 The strengths and limitations of models






	Strengths

	Limitations






	


•  They simplify complex systems and allow predictions to be made.



•  Inputs can be changed to see their effects and outputs, without having to wait for real events.



•  Results can be shown to other scientists and to the public. Models are easier to understand than detailed information about the whole system.
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