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        Introduction

        This course will facilitate your exploration of a viable way of life by identifying actions that individuals can take to reduce
          environmental impacts while sustaining community well-being. You will be required to develop a worked example of how to go
          about doing this based on your own experience. In particular, you will explore how identifying a balance between reducing
          environmental impacts and sustaining community well-being should be an ongoing learning process.
        

        This OpenLearn course provides a sample of level 2 study in Environment & Development

      

    

  
    
      
        Learning outcomes

        After studying this course, you should be able to:

        
          	demonstrate developed verbal, visual and mathematical models that explore a personal ecology and quality of life

        

        
          	reflect on the implications of using such models to inform personal thoughts and actions.

        

      

    

  
    
      
        1 Course outline

        
          1.1 Aim

          The activities and resources in this section engage you in an interdisciplinary investigation of your personal ecology by
            looking at a range of temporal, spatial, and organisational scales – from the personal to the global, from the short term
            to the long term. The aim is to gather evidence to help you reflect on your values and actions.
          

        

        
          1.2 Readings

          This free course tackles head-on the hypothesis proposed in this block linking reductionism with unsustainable practices.
            Reading 3.1 looks at the philosophical roots of reductionism and provides an example of the 'tragedy of the commons' – a familiar
            outcome of this way of thinking. 
          

          Reading 3.2 opens the debate with regard to what all of us are concerned with: how do we characterise and measure the quality
            of our lives? While most of modern society has been obsessed with the reductionist isolation of quality of life indicators
            to economic and material-based measurements, readings 3.3–3.5 refocus the quality of life debate within the context of finite
            resources of a small planet. Reading 3.6 introduces you to the need for a 'reality check' – a requirement to collect evidence
            to validate and optimise your models. The development of indicators and indices, such as the ecological footprint index described
            in Reading 3.7, are powerful tools in creating crucial information flows between our day-to-day lives and our environmental
            impacts. 
          

        

        
          1.3 Activities

          In Activity 3A, you will be exploring your 'personal ecology' – the relationship between the physical places within which
            you practice your various social roles.  The aim here is to explore how subsystems (your personal ecology) combine to have often unpredictable effects on supra-systems. Activity 3B allows you to develop your own criteria for measuring your quality of life. The challenge here is to go beyond
            the isolated categories and develop a dynamic quality of life model.
          

          Activity 3C allows you to estimate your personal ecological footprint – an alternative non-economic measure of your impact
            on Earth which ought to become an essential component in the 'observation' phase of a systemic learning framework.
          

        

      

    

  
    
      
        2 Section readings – Problems with the way we think

        
          Reading 3.1: Introduction to the problems with the way we think

          The way in which we think, and the way in which we think about thinking in our Western tradition, can be traced back at least
            to Parmenides of Elea, a Presocratic Greek philosopher who lived around 500 BC. His influence on our thinking is hard to overestimate
            – from it grew the notion that what can be known must be real, and what is real is eternal and unchanging. Though many others
            have contributed since, the Greek philosophers laid the foundation for the way in which we currently think about thinking.
            This is usually labelled 'reductionist thinking'. It can be characterised by the idea that a thing, an entity, can be identified and characterised by various attributes.
          

          So most of our thinking is dominated by models that exclude change, because at the foundation of Western thinking is this static model of an object. In general the object as perceived, whatever it is, will have particular fixed characteristics or attributes. This enables
            us to categorise these objects on the basis of their particular fixed attributes and so form classes of objects that can then
            be dealt with as objects themselves, and so on in a hierarchy of classes. This categorisation, and thereby the separating
            out of our models one from another, is at the root of many problems – just like the way that thinking about our own driving
            often does not include thinking about its effects on others, or thinking about a business often does not include thinking
            about all the effects of its waste.
          

          Thinking that uses, and is governed by, this basic categoric model is successful because of its inherent flexibility, but
            also limited. In complex situations it can contribute to understanding, but often fails spectacularly. Any example of what
            is known in economics as 'the tragedy of the commons' (Hardin, 1968) will illustrate this.
          

          For example, in the United Kingdom many North Sea fishing companies gradually enlarged the size and efficiency of their fishing
            boats to gain more fish for less expenditure. Thereby the companies maximised their profit, and achieved success competing
            in the market for fish and fish products. But unknowingly, each of these companies became more and more intimately connected
            as they depleted the fish stocks of the North Sea. When the companies were small, and the total catch was small in comparison
            to the fish stock, an increased catch by one company made no difference to the others. So the companies could, and did, operate
            independently. But once the overall catch increased to beyond the rate at which fish were naturally replaced by their reproduction,
            fish stocks declined. And as the companies increased their catch, they were no longer operating independently. When one company
            increased its catch, inevitably another suffered a decreased catch. The only way the companies could save themselves was to
            put in place formal relationships between themselves that would limit each company's catch. If they did not, some would not
            survive. And the longer they ignored this requirement, the more companies would fail as fish stocks dwindled. The problem
            was that the model that the directors of each company had of their operation, competing independently in the market, failed
            because it neglected the growing intimate connection between the companies as the stocks dwindled.
          

          Even if decision makers do take into account the relationships between the parts, this does not necessarily help. The history
            of the fishing industry shows that the companies themselves could not come to an agreement – the pressures as seen by the
            directors of the companies were for them to take more than their share of available fish, their goal was to 'compete successfully'.
            And even when laws designed to benefit all were imposed by the governments concerned, the companies continued to protest against
            these laws. No monitoring system could prevent them from destroying the fish stocks and themselves, whilst their models remain
            reductionist.
          

        

        
          Reading 3.2: Quality of life

          Unlike non-living systems, all living systems have behaviours that have evolved to achieve a certain purpose. Charles Darwin
            was able to crystallise the key purpose of living systems through his theory of natural selection. This stated that the aim
            built into every living organism is to 'leave offspring in the next generation'. For the human race the results of this are
            startling. In just under 200 years, from 1804 to 1999, the human population has increased from 1 billion to 6 billion (United
            Nations, 1999). This success implies that the human species has moved beyond immediate survival concerns and has developed
            other criteria to judge success in their lives. Yet, this advance is not equally distributed. According to The United Nations
            Children's Fund, 10.6 million children died in 2003 (UNICEF, 2005), and things have changed little since. Some families are
            therefore still very much concerned with leaving offspring in the next generation.
          

          Contrast the child mortality rate experienced by many families in developing countries with what is happening in British families.
            In its May 2007 issue, the Ecologist magazine published the startling facts under the headline 'Happy families?':
          

          
            	One in every four households no longer has a table that everyone can eat around.

            	Britons put in 36 million hours of free overtime each year, with one in three refusing to take all their holidays, fearing
              a backlog of work once they return.
            

            	Parents are splashing out more than £100 a month on treats for their children to compensate for a lack of quality time with
              them.
            

            	Three-quarters of Britain's 11 to 14 year olds have a television in their bedroom, almost two-thirds a DVD player or a video
              recorder, a quarter have a computer in their room, and 80 per cent have their own mobile phones.
            

            	There is one acre of play space for children for every 80 acres of golf course in the UK. In the past eight years, playing
              fields have been lost at the rate of one a day.
            

            	As many as 30 per cent of children never play outside without an adult watching over them.

            	In 2005, around 359,000 children were prescribed Ritalin and 130,000 children were prescribed SSRI antidepressants.

          

          This data raises many issues, for example if you described these as 'quality of life' indicators for families in the UK, you might consider that they show a significant improvement on the high child mortality
            experienced by many families in developing countries (see Figure 3.1). Yet, the last item of information indicates that many
            of these children do not necessarily get a lot of satisfaction from their DVDs!
          

          
            [image: Figure 3.1]

            Figure 3.1 Quality of life indicators, the contrast between a malnourished child in a developing country and an obese child
              from a developed country (source: Flickr Photo Sharing and Image Source/Rex Features) 
            

            View description - Figure 3.1 Quality of life indicators, the contrast between a malnourished child ...

          

          The Economist magazine's research arm (The Economist Intelligence Unit) proposes that consumption and its primary indicator, income, is
            not a good measure of a person's quality of life:
          

          
            It has long been accepted that the material well-being, as measured by GDP per person, cannot alone explain the broader quality
              of life in a country. One strand of the literature has tried to adjust GDP by quantifying facets that are omitted by the GDP
              measure — various nonmarket activities and social ills such as environmental pollution. But the approach has faced insurmountable
              difficulties in assigning monetary values to the various factors and intangibles that comprise a wider measure of socio-economic
              well-being.
            

            (The Economist Intelligence Unit, 'The World in 2005')

          

          They go on to describe a set of nine determinants which they consider as significant in determining people's quality of life:

          
            	material well-being, measured using GDP per person;

            	health, measured in terms of life expectancy;

            	political stability and security, combining a number of measurements;

            	family life, measured in terms of divorce rate;

            	community life, measured in terms of church attendance or trade union membership;

            	climate and geography, measured in terms of latitude to distinguish between warmer and colder climates;

            	job security, measured in terms of the unemployment rate;

            	political freedom, combining a number of measurements;

            	gender equality, measured in terms of ratio of male and female earnings.

          

          The research unit combined these indices to rank 111 countries. Although incredibly simplistic, it is interesting to note
            that the UK and the USA are two of the worst countries when comparing their quality of life ranking (29th and 13th respectively)
            against their GDP per person ranking (13th and 2nd respectively). The research unit goes on to say that 'over several decades
            there has been only a very modest upward trend in average life satisfaction scores in developed nations, whereas average income
            has grown substantially.' (The Economist Intelligence Unit, 'The World in 2005').
          

        

        
          Reading 3.3: Threats to the living planet

          
            An idea, a relationship, can go extinct, just like an animal or plant. The idea in this case is 'nature', the separate and
              wild province, the world apart from man to which he adapted, under whose rules he was born and died. In the past, we spoiled
              and polluted parts of that nature, inflicted environmental 'damage'. But that was like stabbing a man with toothpicks: though
              it hurt, annoyed, degraded, it did not touch vital organs, block the path of the lymph or blood. We never thought that we
              had wrecked nature. Deep down, we never really thought we could: it was too big and too old; its forces – the wind, the rain,
              the sun – were too strong, too elemental.
            

            But, quite by accident, it turned out that the carbon dioxide and other gases we were producing in our pursuit of a better
              life – in pursuit of warm houses and internal economic growth and of agriculture so productive it would free most of us from
              farming – could alter the power of the sun, could increase its heat. And that increase could change the patterns of moisture
              and dryness, breed storms in new places, breed deserts. Those things may or may not have yet begun to happen, but it is too
              late to altogether prevent them from happening. We have produced the carbon dioxide – we are ending nature.
            

            (McKibben, 2003)

          

          Since 1998, the World Wildlife Fund for Nature (WWF) has been compiling a Living Planet Index, a measure of the state of the
            world's flagship species based on data from 1970 onwards. This includes measurements of the populations of 695 terrestrial
            species, 274 marine species, and 344 freshwater species. The most recent report, issued in 2006 (and based on data between
            1970 and 2003), paints a dismal picture, with a global decline of around 30 per cent in species populations in this 33-year
            period (see Figure 3.2).
          

          
            [image: Figure 3.2]

            Figure 3.2 Graph of declining living planet index (source: Living Planet Report, 2006) 

            View description - Figure 3.2 Graph of declining living planet index (source: Living Planet Report, ...

          

          There have been five major mass extinction events on Earth. Each of these events marked the end of dominant life forms, such as the dinosaurs at the end of the Cretaceous
            period (65 million years ago). Yet life was able to evolve once again to fill the empty niches left by the extinct species,
            and even develop new niches. The renowned biologist, Edward Wilson, believes that we have precipitated the sixth mass extinction
            (Wilson, 2002). If present trends continue, up to 50 per cent of all species will become extinct within a hundred years. In
            his most recent book, The Revenge of Gaia, James Lovelock (Lovelock, 2006) is not so sure whether our own species will be able to escape this mass extinction event
            which we have created.
          

          Even with these stark facts about the health of our planet, most of society pays little attention and worse, does so little
            to change lifestyles. Yet, this should not come as a surprise. The reductionist approach to thinking (reductionist thinking) compartmentalises our mental models so that it is virtually impossible for us to see the links between what we do in our
            everyday lives and the impacts we are having on our own quality of life and the quality of life of other humans, the viability
            of other species, and the effects on our climate.
          

        

        
          Reading 3.4: Limits to growth

          In April 1968 a group of thirty people from ten countries gathered in Rome. From this meeting grew the 'Club of Rome', a loose
            association of people of twenty-five nationalities all united by their belief that mankind faced major problems which were
            of such complexity that traditional institutions and policies were not capable of dealing with them. They commissioned a study
            which was eventually published in 1972 entitled The Limits to Growth (Meadows et al., 1972). This initiative was driven by the realisation that much of our economic activity consisted in using
            up limited resources, for example land needed for food production, the mining of metals and felling of forests as a resource
            for manufacturing, the mining of coal and extraction of oil as a source of energy. Also much of our economic activity resulted
            in waste materials being dumped into rivers and the sea, onto the land, and into the atmosphere, without thought for the consequences.
            
          

          Most serious of all, though, this was being done at an ever-increasing rate, a situation which, however one looked, was certain
            to lead to disaster. A finite Earth could not always supply an ever-increasing demand for materials nor absorb an ever-increasing
            amount of waste. It had already been noticed that some of these waste materials were highly toxic and already damaging living
            things. This aspect was highlighted by Rachel Carson's book, Silent Spring, published in 1962 (Carson, 1962) for which the title was taken from the damaging effects of the chemical industry particularly
            on birds. The book is credited with popularising the science of ecology.
          

          The example of the fishing industry discussed in Reading 3.1 showed how traditional economics, because of its reductionist
            roots, is unable to look at the context within which the economic system operates. The root of the problem is that the complex
            interconnections cannot be considered within this framework of thinking. Thus, there can be no brake on our currently unsustainable
            lifestyles which arises from informed choice. Ecology has had to look for a different foundation of thinking to be able to
            equip us with the appropriate concepts and techniques to deal with these emerging crises resulting from a world dominated
            by reductionist thinking.
          

          The dominant set of rules governing decision making from the global to the local level, is often considered to be where reductionist
            thinking wields its greatest power. Just as the behaviour of atoms can be used to understand anything in the physical world,
            money (the basic unit of measurement in economics) can be used to understand anything in the social world. Everything has
            a price!
          

          The following is an extract from the Fundamentals of Historical Materialism: the Marxist View of History and Politics, written by Doug Lorimer:
          

          
            The atomistic view of society arises from one side of the contradictory nature of the capitalist social system. Capitalism
              separates and pits people against one another through the generalised commodification of the means of production and labour-power.
              … This isolation of the individual, this narrow self-seeking, is the fundamental principle of our society everywhere … The
              dissolution of mankind into monads, of which each one has a separate principle and separate purpose, the world of atoms, is
              here carried out to its utmost extreme.
            

            (Lorimer, 2006)

          

          
            The reductionist thinking that underpins modern economic development has oversimplified and misinterpreted the theory of natural
              selection, believing that competitive fitness is the factor that determines long-term survival. Thus, the appropriation of
              the maximum amount of resources by individuals or groups is paramount regardless of the long term outcomes. André Gorz, in
              his book, Ecology as Politics, states that: we are dealing with a classical crisis of over-accumulation … with a solution to this crisis cannot be found
              in the recovery of economic growth, but only in an inversion of the logic of capitalism itself. This logic tends intrinsically
              towards maximisation: creating the greatest possible number of needs and seeking to satisfy them with the largest possible
              amount of marketable goods and services in order to derive the greatest possible profit from the greatest possible flow of
              energy and resources
            

            (Gorz, 1980)

          

          Gorz goes on to say that:

          
            [T]he link between more and better has now been broken. Better may now mean less: creating as few needs as possible, satisfy
              them with the smallest possible expenditure of materials, energy, and work, and imposing the least possible burden on the
              environment.
            

            But how did he arrive at this conclusion? The failure of reductionist thinking to adequately describe all phenomena around
              us is, in my view, manifestly not delivering the promise of health and prosperity to all.
            

            This problem has resulted in the emergence of a new (and at the same time ancient) way of thinking. I say 'new' because systems thinking has only been articulated scientifically from the 1940s, and 'ancient' because I have come across the same thinking approach
              articulated in many traditional indigenous communities that I have worked with in South America.
            

          

        

        
          Reading 3.5: Interdependence

          The first step in transforming the way you think involves coming to terms with the fact that you are not an independent, isolated
            object, but rely on flows of energy, matter and information from living and non-living systems that surround you. You in turn, contribute to these systems in ways which can be mutually
            beneficial or destructive.
          

          A fascinating aspect of living systems is their interdependence. This can be interdependence between organisms, at its closest 'symbiosis' where two different organisms live in physical contact helping each other;
            for example the fungi which live in the root systems of trees. Any ecosystem consists of a group of interdependent organisms.
            Interdependence can also be across different levels of organisation: a cell which is part of an animal's liver cannot survive
            within a failing organism, and of course neither can the liver; an individual cannot survive within a disintegrating ecosystem;
            and we are now seeing ecosystems disappearing with the disruptions happening partly due to global warming and human interference.
            The Earth is made up of a nested hierarchy of living systems, all demonstrating tight chains of interdependence both within
            individual systems and across these levels.
          

          In his 1979 book, Gaia – a New Look at Life on Earth, James Lovelock (Lovelock, 1979) proposed that even Earth demonstrated self-regulating (homeostatic) behaviour (Figure 3.3).
            The biosphere, which represents the thin layer of life on Earth mostly concentrated below 6000 m above sea level and above
            1000 m below sea level, is hypothesised to regulate global temperatures and chemical composition so as to create optimal conditions
            for life. For example, since its formation 4.57 billion years ago, the Sun has been emitting increasing quantities of radiation,
            mostly as high-frequency light waves. On Earth, these light waves are eventually transformed into heat. The increasing intensity
            of light would eventually make conditions too hot for life. Fortunately, higher light intensities promote the growth of phytoplankton
            in the oceans. Phytoplankton emit dimethyl sulfide gas as a waste product, and this makes its way to the upper atmosphere
            where it acts as a strong catalyst for the creation of clouds. The clouds in turn act as a barrier against the sunlight, and
            are able to reflect most of it back into space. Thus, phytoplankton, through their effects on cloud formation, act as a key
            element in the regulation of the Earth's temperature, because the higher the light intensity, the more phytoplankton grow,
            and the more cooling effect their emissions have.
          

          
            [image: Figure 3.3]

            Figure 3.3 Planet Earth: is Earth a self-regulating living system? (Source: NASA/Genesis Space Photo Library) 

            View description - Figure 3.3 Planet Earth: is Earth a self-regulating living system? (Source: NASA/Genesis ...

          

          But what does this interdependence between nested systems consist of? All living systems can be defined as open systems – they all depend on flows of energy, matter and information, to maintain their structures and functions. Thus, higher-level
            systems organise the flow of energy, matter and information through lower-level systems.
          

          Our bodies make sure that each one of our cells is supplied with calories to fuel metabolism, proteins and other molecules
            to serve as building blocks, and hormones to increase or decrease the production of certain chemicals. In turn, the social-ecological
            system within which we live organises our daily activities so that we can meet the needs of our bodies. Our social-ecological
            systems are in turn adapted to the local ecosystems within which they are nested. To use a trivial example, the longest school
            holidays in the northern hemisphere are usually during the hottest months of June to August. In the southern hemisphere, December
            to February is the preferred break period, and this tradition can be traced to the need to release children to help with the
            harvest.
          

          In their 1990 report to the Trilateral Commission (a non-governmental organisation promoting the debate of cross-cutting international
            issues), Jim MacNeill, Pieter Winsemius and Taizo Yakushiji stated:
          

          
            Since World War II, governments have been preoccupied with economic interdependence, the coupling of local and national economies
              in a global system. But the world has now moved beyond economic interdependence to ecological interdependence – and even beyond
              that to an intermeshing of the two. The Earth's signals are unmistakable. Global warming is a form of feedback from the Earth's
              ecological system to the world's economic system. So is the ozone hole, acid rain in Europe, soil degradation in Africa and
              Australia, deforestation and species loss in the Amazon. To ignore one system today is to jeopardise the others. The world's
              economy and the Earth's ecology are now interlocked – 'until death do them part,' to quote one of Canada's industrial leaders.
              This is the new reality of the century, with profound implications for the shape of our institutions of governance, national
              and international. It raises fundamental questions about how economic and political decisions are made, and their implications
              for sustainability.
            

            (MacNeill et al., 1990)

          

        

        
          Reading 3.6: Indicators

          How you function in the world depends on the validity of the models you create: models of your surroundings; models of your
            actions; models of past events; and models of future predictions. In order to check whether your models are serving a useful
            purpose, you need to gather information about the systems you are modelling and evaluate this information against your models.
            The term 'indicator' is used to describe the kind of information you need to validate your models. Many of the 'facts' cited
            in Readings, 3.2, 3.3 and 3.5, could be considered indicators of the health of various systems such as families and Earth
            as a whole.
          

          For mechanical systems, the task of identifying indicators for system performance is relatively simple. Take for example a car. On a car's dashboard, an information system presents all the key indicators
            of car performance – speed, engine revolutions per minute, fuel level, engine temperature – and various icons which light
            up if certain vital car components malfunction.
          

          We have significantly more difficulties in identifying indicators for the performance of living systems, such as organisms
            and societies. For most living systems, it is virtually impossible to have a comprehensive understanding of how the whole
            system works and behaves, and its consequent state. In an ideal world you would monitor all structures and processes within
            a living system (a bit like an engineer would design and evaluate every single aspect of a car), and then go on to identify
            key structures and processes which determine the viability of the system. These would then become indicators of system performance. This is simply not possible with living systems.
            There are far too many structures and processes to monitor, and these change and adapt with changing environmental conditions.
            In many cases, we are forced to significantly simplify our understanding of living systems – in other words, our models of
            these living systems do not reflect their actual complexity.
          

          An example of a simplified set of indicators developed to check the viability of an extremely complex living system is the
            sequence of basic tests a doctor does the moment you walk into his or her surgery with a serious illness. They check your
            temperature, breathing, pulse and weight-to-height ratio. This will give the doctor immediate information on your viability.
            Further checks are then required to identify the cause of your ill-health, according to a series of models they have, attributing
            symptoms to diseases.
          

          Therefore, an indicator identifies a measurable structure, such as weight, or a process, such as heartbeat, that can be used
            to describe the relative status of a particular aspect of a living system. An indicator is used to simplify, record, analyse
            and communicate the status of a particular aspect of a living system by depicting issues in less complex terms or in a single meaningful message. For
            example, body temperature of 40 °C equals life-threatening viral or bacterial infection.
          

          No single indicator can give a complete picture of a situation – they only ever give partial information – and so indicators
            are more accurately defined as partial indicators. In some cases it is possible to amalgamate a range of indicators into a
            single index. Take, for example, the yearly monitoring which is carried out on the health of the economies of individual nations.
            Data is collected to compile a single index of economic health: the gross domestic product (GDP). The GDP of a nation is calculated
            by compiling all the financial transactions that have taken place within the nation's borders for a yearly time period. A
            'healthy economy' is considered to be one which registers a growth in GDP (Figure 3.4). But does the GDP model actually reflect
            the healthy performance of a nation (which is what most politicians use the GDP index for)? It is interesting to note that
            increasing medical expenses for failing health, increasing restoration expenses for environmental pollution and increasing
            policing/prison expenses for failing sectors of society boost growth in the GDP!
          

          
            [image: Figure 3.4]

            Figure 3.4 The UK has registered a significant growth in GDP over the last few decades 

            View description - Figure 3.4 The UK has registered a significant growth in GDP over the last few decades ...

          

          An issue that has to be recognised when selecting indicators and compiling indices is scale, not only in terms of time and
            space, but also organisational. Most decision makers are mostly concerned with immediate issues within their particular locality
            and concerning certain sectors of society.
          

          Other indices for the performance of living systems have been proposed. Examples include:

          
            	The Living Planet Index (see Figure 3.2 in Reading 3.3) which has been developed by WWF to assess the health of key populations
              of animal species worldwide, and therefore the living planet as a whole.
            

            	The Quality of Life Index (discussed in Reading 3.2) which has been developed by the Economist magazine research unit to assess the standard of living of nations and communities.
            

            	The Ecological Footprint which has been developed by Wackernagel and Rees (1996) to assess the sustainability of resource
              exploitation from individuals to nations (discussed in Reading 3.7).
            

          

          It is therefore important to recognise that particular indicators and indices represent particular models of reality. Which
            one of the above indices would you consider as an indicator of the health of your nation?
          

          So how can indicators be compiled? Indicators can be monitored in the short term, to give a snap shot of a situation or activity,
            or monitored in the long term to facilitate an understanding of changing conditions. Depending on the information needed,
            whether snap shot or change over time, it is essential that the appropriate indicators are selected. A good indicator alerts
            you to a problem before changes become irreversible and helps you recognise the areas to focus on in order to work on the
            problem. Hartmut Bossel (Bossel, 1999), a systems engineer, proposed a set of six areas, or 'orientators', from which indicators
            should be selected in order to assess the viability of any living system:
          

          
            	Existence: which indicators provide information on the basic requirements of a system in order to survive?

            	Effectiveness: which indicators provide information on the ability of a system to use limiting resources?

            	Freedom of action: which indicators provide information on the ability of a system to cope with variations within its surroundings?

            	Security: which indicators provide information on the ability of the system to withstand changes?

            	Adaptability: which indicators provide information on the ability of the system to evolve?

            	Coexistence: which indicators provide information on the ability of a system to survive and thrive amongst other competing
              and/or cooperating living systems?
            

          

          He goes on to provide an example of possible indicators for the viability of a family:

          
            	existence: availability of shelter, clothing, food, water, sanitation, life expectancy;

            	effectiveness: work hours necessary for life support, efficiency of resource use;

            	freedom of action: income level, job opportunities, health, mobility;

            	security: safe neighbourhood, savings, insurance, social security scheme;

            	adaptability: education and training, flexibility, cultural norms;

            	coexistence: social skills, compatibility of language and culture.

          

          What is interesting about systemic indicator frameworks, such as the ones proposed by Bossel, is the ability to cut across
            disciplinary boundaries. In the example above, the viability of a family includes environmental, economic, technological,
            social, political and psychological aspects. Situations also evolve over time; because many systems can change in unpredictable
            ways, so an indicator adopted in one time frame may not be appropriate in the future. Rigid reliance on a specific set of
            indicators risks the danger of misinforming decision makers as the situation changes around them. Measurements of sets of
            indicators can therefore help to reduce uncertainty, but do not eliminate it. It is therefore crucial to identify what model,
            or simplification of a situation, the indicators and indices represent. The most powerful use of indicators can be as learning
            tools to enable our models to better reflect reality.
          

        

        
          Reading 3.7: Ecological footprinting

          How do we practically re-engage with the world and breakaway from the confines of reductionist thinking? Since we are both
            part of the problem and part of the solution, we need to start collecting information on how our personal system impacts on
            the ecological systems that surround us. The ecological footprinting technique is probably the simplest and most straightforward
            approach for kicking off our observations.
          

          The ecological footprinting technique was first proposed by Mathis Wackernagel and Bill Rees (Wackernagel and Rees, 1996)
            to estimate the total land area that would be needed by a family unit, a city or nation to sustain itself and to absorb its
            wastes. The calculations result in a land area figure which can act as an index of sustainability. For example, a nation that
            consumes more resources and produces more wastes than can be accommodated by its land area is clearly unsustainable.
          

          A useful example to illustrate how this technique works is to look at the Biosphere 2 experiment (Figure 3.5). In 1989, a
            1.27 hectare structure was built in Arizona, USA, with the idea of creating a living system that was materially closed from
            the outside world. In other words, all the components needed to maintain life processes were sealed within the structure.
            This had to include the photosynthetic plants for producing the food and oxygen, and the animals for consuming the food and
            producing carbon dioxide. In essence, the wastes of one organism were the nutrients of other organisms, in an unending cycle
            of matter. The living system was energetically open, with sunlight able to enter the structure through glass windows. On 26
            September, 1991, eight people were locked inside the facility and managed to survive for two entire years within the structure,
            although oxygen had to be pumped in from the outside at the end of the first year, ending the materially closed system experiment, but they went on to live in the biosphere for a further year. In effect, the individuals in the Biosphere 2 experiment had
            to survive on an ecological footprint of 0.16 hectares each, on what was essentially a pre-industrial lifestyle. The cost
            of attempting to recreate a self-sustaining closed system exceeded US$200 million. 
          

          
            [image: Figure 3.5]

            Figure 3.5 Biosphere2: a system with energy entering and leaving, but matter circulating between animals and plants as a closed
              loop (© Biosphere 2) 
            

            View description - Figure 3.5 Biosphere2: a system with energy entering and leaving, but matter circulating ...

          

          The ecological footprinting technique takes the same closed systems approach. Basically, if you had to be enclosed within
            a structure similar to that of Biosphere 2, how big would it need to be to maintain your current lifestyle? The same 'bubble'
            concept can be used to calculate the area that some institutions, such as schools, would need to maintain themselves. For
            example, a study of a school in the Isle of Wight, UK, showed an ecological footprint of 150 hectares while it occupied only
            7.3 hectares of land. Similar calculations can be carried out for cities. London was shown to have an ecological footprint
            almost equivalent to the whole area of the UK, although the figure of 20 million hectares was revised downwards in a later
            calculation. Wackernagel and his colleagues also carried out a study of 55 nations to estimate their ecological footprint
            for the year 1995. The average ecological footprints (hectares per person) varied from 0.6 for Bangladesh citizens to 9.6
            for citizens of the USA. But more significantly, the 'ecological deficit' of each nation, i.e. the average ecological footprint
            minus the average biocapacity (area of biologically productive land and water required to produce the necessary resources
            and absorb the resulting waste), was calculated. Once again, the USA was one of the worst offenders, with an ecological deficit
            of -4.1 hectares per person, while countries such as New Zealand showed much healthier figures of 9.4.
          

          Figures calculated in 2003 show that there is a global ecological deficit of -0.4 hectares per person (Living Planet Report, 2006).
          

        

      

    

  
    
      
        3 Section activities

        
          Activity 3A: Exploring your personal ecology

          One of the simplest techniques one can use when investigating a complex situation using a systems approach is to jump between
            organisational, spatial and temporal scales and explore the relationships between these scales. In this activity the aim is
            to develop a visual model of your personal ecology i.e. your relationship with your immediate environment and all that it
            is comprised of: people, places, things, etc. This shift in focus, or in systems terms, the move across systems boundaries
            (i.e. across organisational, temporal and spatial scales) is a fundamental skill in systems thinking and practice. 
          

          In this exercise, I would like you to develop visual, verbal and mathematical representations of how you go about your day-to-day
            life, and which resources you depend on.
          

          
            
              Activity

            

            
              
                Initially, I would like you to recall some details about your lifestyle over the last year that will contribute to building
                  up a model of your personal ecology. The first step is to identify the social places that you have frequented in the last
                  year: your home(s); places of work; places of education; places of leisure; places of commerce; places of spiritual engagement;
                  and any other place that is significant in your life. Then think about how you get to these places: walking; cycling; by car;
                  by train; air travel; etc. Extending your analysis to resources, what physical assets do these places consist of? Can you
                  characterise the level of consumption, for example in terms of food, water and energy, that takes place as you travel and
                  then stay in these places?
                

                I would like you to both model and communicate (to, for example, a family member, friend and/or colleague) the process of
                  working through this exercise and the final output through verbal, visual and mathematical modes. For example, a visual model
                  that might be helpful for this activity is the 'rich picture' diagramming technique. Such a diagram could be complemented
                  with a table outlining numerical data that you think might add to the modelling exercise, for example, times, distances, costs,
                  or limited examples of resource consumption (water, food, energy, etc). This exercise can then be rounded off with a verbal
                  model – one or two paragraphs – that provides the linear narrative. Remember that you should try and include links to issues
                  you have worked on in Section 2. 
                

                Once again, I would recommend that you structure this activity using the four phases of the action learning process. Within
                  your plan of action, I would set aside an initial thirty minutes for exploration, then a further thirty minutes for organising
                  and synthesising.
                

              

              View answer - Activity

            

          

        

        
          Activity 3B: Exploring your quality of life

          In this activity the aim is to develop and use a range of interdisciplinary indicators that describe your quality of life.
            
          

          
            
              Activity

            

            
              
                Systems thinking and practice is not only about rational analysis. It is also about being able to deal with emotion – indeed,
                  many complex environmental dilemmas are first interpreted through intuitive feelings rather than rational logic. So this exercise
                  is principally about exploring whether the things that really matter to you are those that have the greatest environmental
                  impact. 
                

                I would like you to go back to your modelling of your personal ecology and identify components which you are satisfied with
                  as part of your life, and those components which you are not so happy about and might like to change.
                

                In your learning journal, I would like you to reflect on the following questions.
                

                
                  	Is the way you feel a totally internal event, or does it relate to your surroundings – the people, the environment?

                  	How much of how you feel is dependent on experiences, or issues, unrelated to your immediate surroundings?

                

              

              View answer - Activity

            

          

        

        
          Activity 3C: Estimating your personal ecological footprint

          In this activity the aim is to begin to engage in mathematical modelling by quantifying your ecological impact. The transition
            between qualitative quality of life indicators and quantitative ecological footprinting also requires a shift from visual
            and verbal modelling to mathematical modelling as we move from personal subjective feelings to physical objective reality
            (which, in theory, we should be able to measure and verify more precisely). 
          

          Whatever our quality of life, we all rely on natural resources to sustain our activities and to assimilate the resulting wastes.
            Once again, I would like you to look back at your personal ecology model and decide which activities you think to be resource
            intensive and which activities produce significant amounts of waste. Just like economic 'cost benefit analyses', where you
            weigh up the financial returns of any decision, you could consider this as a quality of life/environmental cost benefit analysis
            i.e. when it comes to making a decision on which activity to engage in, how do you know which one is going to have the greatest
            environmental/quality of life benefit/cost? This kind of cost benefit analysis is now also carried out within all sorts of
            organisations, from schools to businesses to government departments, and will most probably become an increasingly important
            tool within the decision-making process at all levels (in some cases the decision-making process is made even more complicated
            by weighing up the costs and benefits of three distinct areas: economic; social, and environmental, i.e. the 'triple bottom
            line'). The Ecological Footprint Index simplifies your environmental impact into a single land area measurement representing
            the proportion of Earth that you require to sustain your activities. 
          

          
            
              Activity

            

            
              
                There are many different ways of calculating your ecological footprint, each varying in the level of detail required and assumptions
                  made. I would recommend using the World Wildlife Fund's ecological footprint calculator, but you are also free to use whichever
                  calculator you prefer (some require more detailed answers and therefore provide more accurate estimates).
                

                First of all, have a quick scan of the kind of data that you need to provide within the calculator of your choice. I recommend
                  that you use a pragmatic approach in collecting your raw data. Use personal data when you can compile it readily and when
                  this is difficult increase your organisational scale of observation – e.g. collect household data and then estimate your contribution
                  as a fraction of the total number of individuals (including children) living in your household. Obviously, the less 'personal'
                  your data is, the less precisely you will be able to generate your ecological footprint.
                

                Once you have completed your calculation, enter your estimated ecological footprint in the Ecological footprint poll, and
                  compare your results with those of fellow participants and with those estimated by the Global Footprint Network. From the
                  Global Footprint Network website, you can download the latest national footprint results spreadsheet. On the spreadsheet you
                  will be able to see the average ecological footprint (hectares per person) for most nations around the world. The spreadsheet
                  also includes which factors contribute to a nation's average ecological footprint. These figures can be compared to a nation's
                  biocapacity, and you can see whether the difference between the average ecological footprint and the average biocapacity results
                  in an ecological deficit. 
                

                Look up your nation's values and compare these to your estimated ecological footprint calculation.

                
                  	Are you contributing to your nation's ecological deficit?

                  	Which component of the ecological footprint is the most significant?

                  	Can you identify particular activities that have a disproportionate impact on your own and your nation's ecological deficit?

                

                In your learning journal, reflect on whether your footprint is socially and/or ecologically sustainable. What do you think are the impacts of your
                  footprint on other people and other species around the world?
                

              

              View answer - Activity

            

          

        

      

    

  
    
      
        Conclusion

        This free course provided an introduction to studying Environment & Development. It took you through a series of exercises
          designed to develop your approach to study and learning at a distance, and helped to improve your confidence as an independent
          learner.
        

      

    

  
    
      
        Glossary

        
          	action learning

          	The process of undertaking the steps of planning, acting, observing and evaluating in order to understand and engage with
            a complex situation.
          

          	actuator

          	In the control model, the part of the system that can effect a change.

          	analysis

          	A method of understanding something by dividing it into parts and making sense of the parts.

          	attributes

          	The properties of a thing that identify and characterise it.

          	balancing feedback

          	Feedback that dampens change. Also referred to as ‘negative feedback’.

          	boundary

          	The line or region which distinguishes what is in a system from the wider environment around it.

          	capabilities

          	The capacity of an element of a system to affect the wider system.

          	change

          	Modification of system structure and/or processes.

          	channel

          	In the Shannon–Weaver model of communication – the medium or link through which a message is sent.

          	chaos

          	A situation which shows no predictable pattern of organisation and/or behaviour.

          	closed system experiment

          	Where an experimental system has to function without any exchange of energy, matter and information with its environment.

          	communication

          	The exchange of meaningful information – an important mode of learning in humans, through which experiences can be widely
            shared.
          

          	communication structures

          	The organisation of communication channels, such as the organisational chart in a company.

          	comparator

          	In the control model, a comparator compares the output of a process against a goal such as an indicator.

          	concept

          	A coherent idea abstracted from practical situations.

          	control

          	Control refers to the function of a system which regulates its outputs or maintains it within certain bounded behaviour. Control
            can arise from within or without a system.
          

          	culture

          	The explicit and implicit social rules that shape the way people behave.

          	cybernetic optimisation

          	Action by a system initiated in order to achieve a particular goal which causes some change in the environment towards achieving
            that goal. The change in the environment is fed back to the system via information/energy/material flows which in turn changes
            the way the system then behaves: stronger action if the goal has not been achieved; or the cessation of action if the goal
            has been achieved.
          

          	cybernetics

          	The science of control from the Greek word for the steersman of a ship.

          	delays

          	Where the feedback in a system takes a significant time to reappear as an input. This can have a profound affect on the dynamics
            of the system.
          

          	diagramming

          	A formal approach to visual modelling using a range of techniques for exploring the organisation of information in two dimensions,
            e.g. on paper or on a computer screen.
          

          	difficulty

          	Bounded problem with a limited timescale, clear priorities, limited applications. It can be treated as a separate matter,
            with a limited number of people involved who know what needs to be done, know what the problem is and know what a solution
            would be (contrasted with mess).
          

          	diversity

          	A measure of the degree of differences between things – for example the number of different species in an ecosystem, or the
            different types of businesses that a pension fund has invested in.
          

          	ecology

          	The study of the relationship amongst living organisms and between these and their environment.

          	ecosystem

          	The organisation of species and their surrounding environment into a self-sustaining whole.

          	eight intelligences

          	Howard Gardner’s theory that there are eight different ways in which people develop, communicate and put into practice their
            understandings.
          

          	emergence

          	Higher-level properties emerge from systems of lower-level components in such a way that the high-level properties could not
            be predicted from knowledge of the components in isolation.
          

          	environment

          	In systems terms, this refers to those factors outside of a system with which it interacts or which affect how it operates.

          	environmental footprint

          	The impact of something (such as a person, a city or a sports event) on its environment. Subcategories of an environmental
            footprint include ecological, water and carbon footprints.
          

          	epistemology

          	A study of the way we know what we know (how knowledge arises out of a combination of beliefs and facts), its history and
            its limits.
          

          	equifinality

          	When a system always ends up in a single final state, whatever its starting point.

          	equilibrium

          	When system components do not show any apparent change in quality and quantity.

          	extinction

          	The permanent and irreversible disappearance of a lifeform.

          	feedback loop

          	Where an input of a system is affected by one of its outputs – for example in communication when communicating with someone
            who is communicating back.
          

          	flows of energy, matter and information

          	This refers to the way that systems interact with their environment and amongst its components – for example a system could
            be closed in terms of matter, but open in terms of energy. Some components provide other components with energy, matter and/or
            information.
          

          	group think

          	The tendency for individuals to fall in with the thinking of those with whom they are closely associated, even if they might
            individually disagree.
          

          	hard complexity

          	Complexity that arises from the dynamics of a situation, where the presence of large numbers of feedback loops and/or variables makes prediction difficult.
          

          	hierarchy

          	The nested nature of systems: systems encompass subsystems while simultaneously being part of supra-systems.
          

          	homeostasis

          	The dynamic equilibrium through which living systems maintain the conditions for their ongoing existence.

          	indicator

          	A characteristic of a system which is used as a measure for control.

          	information

          	Matter and/or energy which is not of direct use by a living organism apart from having the potential to change the organism’s
            behaviour – for example, the triggering of moths’ reproductive behaviour resulting from a full moon.
          

          	information and communication technologies

          	Technologies that allow the recording, storage or sharing of information.

          	input–process–output

          	A process-based way of looking at what a system is, concerned with defining a system by what it does rather than the objects
            it is constituted from.
          

          	interdependence

          	The way that different system components (such as organisms in an ecosystem) play roles that supports other components which
            in turn support themselves.
          

          	internalised model

          	A model developed by a living system in order for it to cope with its environment without constantly sensing it. It may only
            be detectable implicitly through the living system’s behaviour.
          

          	interpersonal intelligence

          	The ability to empathise with others by recognising their intentions, motivations and desires. Professions which require a
            high level of this intelligence include educators, psychologists and politicians.
          

          	intrapersonal intelligence

          	The ability to recognise one’s own intentions, motivations and desires. Professions which require a high level of this intelligence
            include poets and artists.
          

          	kinaesthetic intelligence

          	The ability to coordinate one’s movements. Individuals which require high levels of this intelligence include athletes, craftspeople,
            musicians, dancers, surgeons and painters.
          

          	learning

          	The capacity to change or create internalised models in response to experience.

          	learning cycle

          	A sequence of steps that describe the different aspects of learning. There are a number of different types of learning cycle,
            such as Kolb’s learning cycle. Many of them feature observation, evaluation, planning and action, or their equivalents.
          

          	linear sequential thinking

          	Thinking based on a precise sequence of information that goes into greater and greater detail.

          	linguistic intelligence

          	The ability to use a coherent narrative to communicate and organise thoughts. Professions which require a high level of this
            intelligence include lawyers, writers and actors.
          

          	logical–mathematical intelligence

          	The ability to investigate issues deductively and recognise/work with numerical patterns. Professions which require a high
            level of it this intelligence include software programmers, engineers and scientists.
          

          	mathematical communication

          	Mathematical communication uses quantification (numbers and functions) to share or highlight experience.

          	mathematical models

          	Models where the essential dynamics of a situation are represented through numbers and mathematical patterns.

          	mental models

          	Essentially the same as internalised models, but referring specifically to humans.

          	mess

          	Unbounded problems or sets of problems with: a longer, uncertain timescale; priorities which are called into question; uncertain,
            but greater implications. It can’t be disentangled from its context, and more people are involved who don’t know what needs
            to be known, who aren’t sure what the problem is, and don’t see ‘solutions’ (contrasted with difficulty).
          

          	metaphor

          	The use of an unrelated word or phrase to represent and model another object or situation. For example, the term ‘war on terror’
            depicts the process of addressing a particular criminal activity as a military intervention.
          

          	models

          	Simplified representations of reality which have a purpose.

          	Modes

          	(of delivery) Medium or type of communication.

          	multiple intelligences

          	The idea that there is more than one way of solving problems – for example right and left brain thinking or Gardner’s eight
            intelligences (linguistic/logical-mathematical/musical/kinaesthetic/spatial/interpersonal/intra personal/naturalist-ecological).
          

          	musical intelligence

          	The ability to recognise pitches, tones, rhythms and compose these into recognisable patterns. Professions which require a
            high level of this intelligence include composers and musicians.
          

          	naturalist intelligence

          	The ability to appreciate ecological interdependence, including the nested nature of our society within the greater Earth system.
          

          	negative feedback

          	Feedback which operates to reinforce stability. Also called balancing feedback.
          

          	network

          	The organisation of components as a system which facilitates the flow of information, matter and/or energy.

          	object

          	A discrete entity, or one that is perceived to be so. Used to categorise flows of energy, matter and information. This is especially relevant when these manifest levels of structural and/or process stability. For example, a stone or a
            flame can be objectified because their material composition, energy levels and capacity to convey information are stable enough
            over time for categorisation.
          

          	open systems

          	A system which exchanges energy, matter or information with its environment.

          	oral communication

          	Verbal communication through sound.

          	organism

          	A living system with a distinct boundary which distinguishes it from its environment.

          	overshoot

          	The point where one or more of a system's components are using resources over the rate by which these can be replenished.
            The inevitable consequence of overshoot is the collapse of the component(s), and the potential collapse of the system as a
            whole if at least one particular component is playing a vital role in system processes.
          

          	positive feedback

          	Positive feedback reinforces change.

          	process

          	The way in which information, matter and/or energy flows through, and are modified by, a system's components.

          	purpose

          	An anticipated outcome that directs system structure and processes.

          	quality of life

          	Quality of life indicators widen attention beyond monetary wealth to health and happiness.

          	quantitative (mathematical) models

          	Models where the essential dynamics of a situation are represented through numbers and mathematical patterns.

          	rates

          	The measures of changing system component quantity or quality relative to time.

          	receiver

          	The means by which communication is received.

          	reductionist thinking

          	Thinking based on the idea that a thing can be characterised by the attributes of its components.

          	redundancy

          	Multiple complementary components or functions such that removing one instance does not result in system failure because the
            others can keep going. For example, the removal of one kidney out of the two will still allow the individual to continue a
            healthy life.
          

          	regulating

          	Taking control of something.

          	relational logic

          	Reasoning based in the relationships between things which are disciplined, rule-bound and repeatable so that decisions are
            defendable and explainable.
          

          	relationship

          	Interaction between components within a system.

          	resilient

          	Able to cope with stresses and shocks by recovering readily.

          	resistant

          	Able to cope with stresses and shocks by not being affected much in the first place.

          	roles

          	The typical functions that system components carry out - for example a species in an ecosystem.

          	selective perception

          	A phenomenon where people pay attention to things they are familiar with or to evidence that supports views they already hold.

          	sensors

          	The means to detect signals or a change in state. In the control model, a sensor monitors the outputs of a process.

          	shared models

          	A common interpretation that enables effective communication.

          	sign graph diagrams

          	A diagram that represents the operation of causality in a system’s dynamics.

          	simplification

          	A model is a simplification of reality that does not pay attention to all the aspects of a situation, but is relevant to understanding
            and engaging with the situation.
          

          	soft complexity

          	Complexity that arises from a lack of certain information about a situation – for example when there are intractable differences
            in the way that a situation is perceived by those involved in it.
          

          	spatial intelligence

          	The ability to recognise visual patterns and relationships. Professions which require a high level of this intelligence include
            artists, designers, and taxi drivers.
          

          	stability

          	Unchanging system structure and/or processes, usually applied in situations where the system's environment is changing.

          	status

          	A measure of a system, its structure, processes and/or components with the aim of identifying change or stability.

          	stocks

          	In a model, a quantity of something that can increase or decrease.

          	subsystems

          	Components of a system, which are themselves systems.

          	supra-systems

          	The systems within which your particular system of interest is nested within.

          	survival of the fittest

          	Continuation of a particular component within a system which through competition and cooperation can access enough resources
            to maintain itself or replicants of it, while other components become extinct through lack of resources.
          

          	synthesis

          	Trying to understand something by considering its relationship to other things. Also the process of making a whole out of
            parts.
          

          	system dynamics

          	The study of the patterns of feedback in complex systems.

          	system dynamics diagrams

          	A diagramming methodology used in system dynamics modelling.
          

          	system performance

          	A comparison between the behaviour of a system as detected through an indicator and what is expected.

          	systems

          	An interconnected and interdependent set of components with coherent organisation, often characterised by nested subsystems,
            emergent properties, communication, and control which is dynamic, adaptive and self-preserving.
          

          	systems thinking

          	A style of thinking that balances rational and intuitive, synthetic and analytic, thinking.

          	technique

          	Standardised and formal approaches for executing certain tasks.

          	thinking trap

          	A learned and/or biological limitation in the way that we model and act in the world which does not result in the best outcome
            for addressing a particular problem.
          

          	tipping point

          	This is where small changes within a system result in no notifiable overall change until a certain threshold is reached, after
            which the system changes radically, and sometimes, irreversibly. A simple example of a tipping point is the boiling of water
            – very little happens as the water temperature rises, but once the 100°C threshold is reached, there is a sudden transformation
            of liquid water into vapour.
          

          	transmitter

          	The means by which communication is sent.

          	unit of measurement

          	A standard measure in which something is quantified.

          	variables

          	Independent and distinct factors which influence the rate of change of a stock's level as represented through a system dynamics
            diagram.
          

          	verbal models

          	Models where a situation is described in written or spoken words.

          	viability

          	The capacity for ongoing existence.

          	visual communication

          	Visual communication uses two-dimensional pictures, three-dimensional objects and spatial representations to communicate experience.

          	visual models

          	Two or three dimensional forms where a situation is described through graphical symbols and spatial relationships.

          	written communication

          	Written communication uses written words to communicate experience.
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        Activity

        Answer

        How did you experience the activity? The key challenge was for you to explore relationships amongst disparate components:
          the symbols/words/numbers within your diagram, table and text. Did you find that you over-analysed the exploration, or were
          you able to balance it with some intuitive contributions? The subconscious/intuitive revelation and arrangement of components
          can often provide major insights into a complex situation that would have otherwise remained hidden if a purely rational analysis
          had been undertaken. 
        

        But let us reflect now on the results of this activity. I have found in my research that the more developed and industrialised
          a social group is, the more dispersed and transient personal ecologies become as increasing amounts of time are spent travelling
          to and from places rather than being in them. I also often see a sort of virtualisation of activity, where more and more time
          is spent using information and communication technologies such as television, computers and (mobile) telephones rather than
          face-to-face encounters with people and the natural landscape. How 'virtual' is your personal ecology? Modern living can significantly
          complicate the task of characterising one's personal ecology, but this realisation is exactly what makes this exercise worth
          doing.
        

        The scary thing is that the more industrialised, affluent, dispersed and virtual one's personal ecology is, the more complex
          is the web with regards to the links to the natural resources and waste sinks we depend upon. The Amerindian tribes with whom
          I have lived and worked could precisely map out the impacts of their activities over both space and time (for example, they
          would often point to a patch of rainforest which looked to me identical to any other patch and instead indicate how the composition
          of tree species had been modified through the active intervention by previous generations). With respect to my own personal
          ecology, I really struggle to, first, precisely characterise all the places I visit and all the things I do/consume once there.
          To make things even more confusing, I usually do not have a clue where the energy and material I am using/consuming has come
          from. For example, for all I know, the coltan in my mobile phone and laptop may have very well come from the Democratic Republic
          of Congo – one of the places in the world which is already in 'Mad Max mode – but there is absolutely nothing on either of
          these two pieces of equipment which indicates the origins of all of its components.
        

        Paradoxically, it may turn out that the very tools that contribute to the virtualisation of our personal ecologies might be
          those that re-establish our perceptual links to natural systems. Daniel Goleman, author of books on emotional and social intelligence,
          has recently extended his exploration of the various intelligences with a book on ecological intelligence (Goleman, 2009).
          In this book, he states that websites such as Good Guide might provide us with the 'radical transparency' necessary to regain sustainability:
        

        
          Radical transparency offers a way to unleash the latent potential of the free market to drive the changes we must make, by
            mobilising consumers and executives to use data to make more virtuous decisions. An ecologically transparent marketplace lets
            each one of us become a far more effective agent of amelioration, giving shoppers a role as crucial as that of executives.
          

          Such a marketplace incentive could reverse the momentum began at the dawn of the Industrial Revolution, when manufacturing
            technologies began to come into use without full understanding or regard for how they affect ecosystems. The world of commerce
            is rife with processes and technologies in need of reinvention – business opportunities that may drive the next decade or
            more of value creation through innovation. We need steady, incremental improvements across the entire range of industrial
            enterprise methods – not a revolution per se but an evolution, in the Darwinian sense of survival of the fittest, where a
            process or product's survival comes about as a result of its ecological fitness.
          

          (Goleman, 2009)

        

        Back to - Activity

      

    

  
    
      
        Activity

        Answer

        One way of modelling the factors contributing to your quality of life is to consider it as an emergent property of the interaction
          between your mental models, your immediate environment, and the mental models of other people (whether engaged face-to-face,
          or 'virtually' through information and communication technologies). These relationships both enable and constrain the realisation
          of your personal goals, and these relationships may change depending on the timescale you use. For example, a personal relationship
          may feel extremely constraining at specific moments in time, but may be beneficial over the long term. This shows how difficult
          it is for people challenged by a number of issues influencing their quality of life to emerge out of their situation through
          reductionist means – there are rarely simple causes and affects or quick fixes. Low life satisfaction, an issue of increasing
          concern in modern societies, can result from the complex interaction of a range of factors and requires both personal mastery
          and systemic awareness to resolve. 
        

        This systemic awareness is now gaining significant formal recognition in the general field of 'well-being' research and practice.
          At the beginning of the 20th century, the new field of gestalt psychology developed, which was to have a significant interchange
          of ideas with the conceptual foundations of systems thinking. Gestalt psychology proposed that we perceive our environment
          as an irreducible whole, and not in terms of isolated events and experiences. The practical outcome of gestalt psychology
          has been gestalt therapy, where individuals focus on relational experiences within the immediate environmental and social
          context rather than focusing everything on the single individual. As the saying goes: 'You cannot clap with one hand'. 
        

        Family Systems Therapy is also a closely-related counselling approach which focuses on the feedback relationships amongst
          the primary social unit: the family. The significance of this family focus is that many dysfunctional patterns of behaviour
          are established within a family, and these are then replicated in society at large.
        

        Another psychology discipline which has been significantly influenced by systems thinking is 'environmental psychology'. The
          focus of environmental psychology is to research a broader range of environments within which people find themselves and identify
          those that engender constructive and healthy relationships, and those that result in dysfunctional damaging behaviour. Environmental
          psychologists are against the classical approach to psychology:
        

        
          One could accuse therapeutic psychology's exaggeration of the personal interior, and aggrandising of its importance, of being
            a systematic denial of the world out there, a kind of compensation for the true grandness its theory has refused to include
            and has defended against.... alterations in the 'external' world may be as therapeutic as alterations in any subjective feelings.
            The 'bad' place I am 'in' may refer not only to a depressed mood or an anxious state of mind; it may refer to a sealed-up
            office tower where I work, a set-apart suburban subdivision where I sleep, or the jammed freeway on which I commute between
            the two. 
          

          (Hillman, 1995)

        

        Having read my response to this activity, how far do you think your quality of life indicators align themselves with the more
          systemic approaches to maintaining and/or improving one's quality of life? 
        

        Back to - Activity

      

    

  
    
      
        Activity

        Answer

        The national ecological footprints estimated by the Global Footprint Network clearly show that most people in the developed
          world are sustaining a quality of life which relies on more resources than the carrying capacity of the Earth. There are two
          clear alternatives that could result:
        

        
          	We continue with 'business as usual' and hope that a technological solution will emerge quite soon (Star Trek scenario) or
            accept the consequences when they happen (Mad Max scenario).
          

          	We quickly change our priorities towards the elements within our personal ecologies that contribute favourably to our quality
            of life, but have a minimal impact on our environment, and consequently, the quality of life of other people. This could either
            be imposed on us from the top (Big Government scenario) or we willingly move in this direction ourselves (Ecotopia scenario).
          

        

        Back to - Activity

      

    

  
    
      
        Figure 3.1 Quality of life indicators, the contrast between a malnourished child in a developing country and an obese child
          from a developed country (source: Flickr Photo Sharing and Image Source/Rex Features) 
        

        Description
This figure contrasts two pictures. The topmost shows a South Asian boy lying down on a rug clearly in a state of extreme
        malnutrition (his shirt is opened exposing each individual rib on his chest). The bottommost picture shows an obese white
        boy in the process of swallowing half of a doughnut in front of a plate crammed with more than ten doughnuts.
        Back to - Figure 3.1 Quality of life indicators, the contrast between a malnourished child in a developing country and an obese child
            from a developed country (source: Flickr Photo Sharing and Image Source/Rex Features) 

      

    

  
    
      
        Figure 3.2 Graph of declining living planet index (source: Living Planet Report, 2006) 

        Description
The figure shows a line graph with the living planet index on the y-axis (0-1.8) and the timescale on the x-axis (1960–2003).
        The resulting linear plot shows a gradual decline from a value of 1 around the 1970s to a value of just above 0.6 in 2003.
        Back to - Figure 3.2 Graph of declining living planet index (source: Living Planet Report, 2006) 

      

    

  
    
      
        Figure 3.3 Planet Earth: is Earth a self-regulating living system? (Source: NASA/Genesis Space Photo Library) 

        Description
The figure shows a photograph of planet Earth taken from space.
        Back to - Figure 3.3 Planet Earth: is Earth a self-regulating living system? (Source: NASA/Genesis Space Photo Library) 

      

    

  
    
      
        Figure 3.4 The UK has registered a significant growth in GDP over the last few decades 

        Description
The figure shows a line graph with the percentage of GDP quarterly growth rate on the y-axis (0–4) and the timescale on the
        x-axis (2005–2007). The resulting linear plot shows a sharp increase in GDP between 2005 and 2007 from 1.75% to 3%.
        Back to - Figure 3.4 The UK has registered a significant growth in GDP over the last few decades 

      

    

  
    
      
        Figure 3.5 Biosphere2: a system with energy entering and leaving, but matter circulating between animals and plants as a closed
          loop (© Biosphere 2) 
        

        Description
The figure shows a diagram of the Biosphere 2 experimental structure, indicating the glasshouses containing different biomes
        (intensive agriculture, desert, marsh, thorn scrub, ocean, savanna, rainforest and human habitation).
        Back to - Figure 3.5 Biosphere2: a system with energy entering and leaving, but matter circulating between animals and plants as a closed
            loop (© Biosphere 2) 
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