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Introduction


There is a prevailing worldview that has existed since the time of Descartes and Newton. This is of a mechanistic world that can be predicted through rigorous science and which conforms to the principles of cause and effect. A consequence of this worldview is an arrogant attitude towards nature and a belief that the problems we create through the misuse of technology can be solved through the inevitable technological advances mankind will make. The ‘natural’ limits of the earth and its ecosystems are slowly being known, but technology is seen as the solution to the manmade problems. A narrow, blinkered approach to design results, with little thought towards the interdependence and connectedness of systems, whether they are social or environmental. But an awareness of the limitations of this worldview has been spreading since the 1960s. There is currently an advocation of a different worldview that embraces the concept of the earth as a chaotic, complex system. The system is governed by complex feedback loops that both mitigate against and reinforce the effects of actions on it.  Although chaotic, patterns are discernible amid the disorder, and future uncertainty must be met with precaution. An acceptance that technology isn’t going to form the complete solution is slowly evolving, and with that a rethinking of the design process. What emerges is a holistic worldview that accepts the interconnectedness that exists between humans and their environment. There is also recognition that the current excess enjoyed by the developed world must be tempered, especially when thoughts turn to the rapidly growing populations of the developing countries.

It must first be appreciated that our current viewpoint stems from that developed during the Enlightenment. (Hollis 1994) Our society is a predominantly white and male-dominated, especially within Government and professional activities. This male dominance leads to a quest for a power and control, and the male rejection of intimacy and relationality. Our culture entrenches us with a certain outlook on the world and when change is suggested there is often a great reluctance that stems from the existing institutional framework. The historical precedents that have brought us to this point in time continue to be perpetuated. Even the recognition that there is a problem with how we have treated the world has lead to the wrong assumptions being made as to how we can modify and correct our activities. The much acclaimed eco-efficiency that is seen as a path towards sustainability, is a measure that merely delays the necessary radical change and continues to put faith in technological advances. It demonstrates the human tendency to do as little as possible to achieve the desired goal. In this case it is sustainability. This paper will detail some of the complexity that exists within our society and our environment, and the linkages between the two. Our understanding of this subject is ever expanding, but is far from complete, and further intelligent thought and research is required.

Our Current Perceptions

An empirical study by Olsen et al. of the spell of the dominating social paradigms pointed out that we need to move away from our current entrenched mental lenses to a new way of looking at the universe. This new view should emphasise the satisfaction of basic human needs and a balanced lifestyle rather than the pseudo-desires of modern consumerism, accompanied by thriftiness in the use of natural resources, elimination of waste, co-operation and community, and long-term global values. The study says that the following ingredients work together to generate the current type of thinking about society’s engagement with the environment:

1. Humans can control nature and use it to their advantage.

2. The natural environment is valuable because it provides necessary resources.

3. Natural resources are ample for all human needs.

4. Unlimited economic growth and material progress are possible.

5. Technology can solve most human problems.

6. Social interaction should be competitive and instrumental in nature.

7. Social qualities like assertiveness rather than supportiveness come to the surface as an admirable quality for survival.

8. People should receive benefits on the basis of their personal achievements rather than on the basis of the membership of the group.

9. Organisations are most effective when they are of large scale.

10. Centralisation is a necessary instrument of development.

(Olson et al.1992)

I have already discussed a need to move away from this social paradigm and this paper will discuss how understanding complexity can lead to a new paradigm. A major problem exists in that industrial culture represents itself as the only acceptable model for progress and development. However, application of this model and its financial and technological systems to all areas of the planet results in destruction of habitat, extinction of species, and assimilation of indigenous cultures. The biodiversity crisis is about loss of critical species, populations and processes that perform necessary biological functions, and it is also about loss of multitudes of other values which are good in themselves and depend on preservation of natural diversity and wild evolutionary processes. Industrial society has increasingly become a monoculture in agriculture and forestry. (Kirk & Herron 1999) Its development models construe the Earth as only a raw material to be used in the satisfaction of our consumption and production desires, rather than to meet vital needs. Its monocultures destroy cultural and biological diversity, both of which are good in themselves and critical to our survival and flourishing. Our perceptions of environmental issues are locked into official political and economic discourse and the compulsive momentum of fashionable pseudo-lifestyles dominate our social perceptions. The dangers of “framework” thinking have to be recognised and a more holistic and eco-friendly curriculum needs to be developed which would also recognise the role of ethics in environmentalism. The first means by which holism might be achieved is through the adoption of a systems mode of thought. (Olson et al.1992)

The Earth as a System 

We can discern systems of organised complexity wherever we look. The human body is one such system, as is society and the environment around us. Nature itself, as it manifests itself on this earth, is a giant system maintaining itself, although eventually all its individual parts degrade and are replaced, some more quickly than others. Setting our sights even higher in terms of size, we can see that the solar system and the galaxy of which it is a part are also systems, and so is the astronomical universe of which our galaxy is a part. While they exist, regardless of how long, each system has a specific structure made up of certain maintained relationships among its parts. If we want to know more about them we have to treat them as systems, that is, as wholes with properties of their own. In this manner we can find out something about them; how they behave under various conditions, how they evolve or decay, and what parts or subsystems have controlling influence within them. It is incredibly complicated to come to know these things by considering the specific interactions of each of their individual parts as there are simply too many of them. Ours is a complex world full of positive and negative feedback mechanisms. Human knowledge needs to be recognised as finite and that scientific theories are simpler than reality and can only attempt to reflect its essential structure. Science must therefore be aware of rejecting the structure for the sake of simplicity. (Laszlo 1972)

The Earth, unlike the other solar planets, is not in physical equilibrium. It depends on its living shell to create the special conditions on which life is sustainable. The soil, water and atmosphere of its surface have evolved over hundreds of millions of years to their current condition by the activity of the biosphere, a complex layer of living creatures whose activities are locked together in tenuous global cycles of energy and transformed organic matter. Austrian geologist Edward Suess was the first to propose the concept of the biosphere in 1875, when he described it as a “sphere of life”. No analysis on what this sphere contained until 1926 when Vladimir Ivanovich Vernadsky defined the boundaries of the biosphere to contain all the hydrosphere, the troposphere to the height of about 30km, and the upper part of the Earth’s crust to a depth of two or three kilometres. Vernadsky’s biosphere is not a static life envelope, but an open system having existed since the very beginning of the Earth’s history. 

According to Vernadsky, the state we find the planet in today is a product of long and complex evolution of the living substance. “Life remains unalterable in its essential traits throughout all geological times, and changes only in form. All the vital films (plankton, bottom, and soil) and all the vital concentrations (littoral, sargassic, and fresh water) have always existed. Their mutual relationships, and the quantities of matter connected with them, have changed from time to time; but these modifications could not have been large, because the energy input from the sun has been constant, or nearly so, throughout geological time, and because the distribution of this energy in the vital films and concentrations can only have been determined by living matter -- the fundamental part, and the only variable part, of the thermodynamic field of the biosphere.” (Vernadsky 1998) The biosphere creates our world anew every day, and holds it in a unique physical disequilibrium. When we alter the biosphere in a direction, we move the environment from that delicate position. When we destroy ecosystems and extinguish species, we degrade the greatest heritage this planet has to offer, and thereby threaten our own and future generations’ existence. 

Gaia Theory

The Gaia theory that James Lovelock began developing in the 1960’s suggests that in some sense the Earth is ‘alive’, but that this is a different definition of Gaian life than that which the Ancient Greeks held. Lovelock writes, “I recognise that to view the Earth as if it were alive is just a convenient, but different, way of organising the facts of the Earth. I have filled my life for the past twenty-five years with the thought that Earth may be alive: not as the ancients saw her—a sentient Goddess with a purpose and foresight—but alive like a tree. A tree that quietly exists, never moving except to sway in the wind, yet endlessly conversing with the sunlight and the soil. Using sunlight and water and nutrient minerals to grow and change. But all done so imperceptibly, that to me the old oak tree on the green is the same as it was when I was a child.” (Lovelock 1991) Like Vernadsky before him, Lovelock claims that there is strong evidence to suggest an overall systemic control of the earth's surface temperature, atmospheric composition and ocean salinity. Lovelock puts forward evidence that support his hypothesis, this includes the following:

Temperature: there has been a 25% increase in heat from the sun since life began but surface temperature has remained approximately constant.

Atmosphere: the present highly unstable mixture of reactive gases could not be maintained without constant replacement or removal by the biota. The 21% concentration of oxygen implies a dynamic equilibrium. Carbon dioxide is minimised in the atmosphere through biological pumping down of carbon. Without the natural greenhouse effect our present surface temperature would be approximately minus 19(C.

Ocean salinity: maintained at about 3.4% for billions of years. Cells cannot tolerate salt concentrations much above 5%. Salinity is at least partly controlled by evaporite beds/lagoons where marine life causes limestone deposits, which are later buried.

One example of the complex processes which Lovelock sees as maintaining conditions suitable for life is that involving coccolithophores. These and other ocean algae are key agents in the carbon cycle from its introduction to the atmosphere by volcanoes, the weathering of limestone rocks accelerated by biotic life in the soil, the combination of these as calcium bicarbonate which when washed into the oceans, is used by algae to form shells which eventually fall to the sea floor to be buried, so locking away the excessive carbon dioxide. Additionally the coccolithophores release a gas, dimethyl sulphide (DMS), which is important in forming the condensation nuclei around which clouds form. Increased cloud cover reflects sunlight, so controlling surface temperature. There is also some evidence that concentrations of ocean algal blooms are increasing. This may be a Gaian response to the present global warming. (Lovelock 1988)

The Gaian viewpoint has come under much criticism, particularly by neo-Darwinist thinkers lead by Richard Dawkins. He argues that natural selection could never produce concerted effort between organisms and altruism on a global scale. This would require foresight and planning on the part of the organisms and this ability would need to be built into their genetic structure. (Dawkins 1982) They find the concept of co-operation between organisms, rather than just competition, difficult to believe. Yet mutualism, one form of symbiosis in which each species benefits, is seen throughout the living world, especially between heterotrophs and algae. Why then cannot it be extended to the mutual benefit of millions of organisms? Wilson suggests that human behaviour itself, from love and sharing to hate and anger, have a determined genetic component. (Wilson 1975) If there is a genetic determinacy for human behaviour, why not then for the behaviour of other species? Another complaint from those that refute Gaia theory is that the theory is not scientific because it is impossible to test it by controlled experiment. To refute most of these criticisms, Lovelock offers the Daisyworld model as mathematical evidence.
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Daisyworld 

Daisyworld is a hypothetical planetary computer model that helps us understand some of the self-regulation that a planet could undergo. Only white and black daisies grow on Daisyworld, and only when the mean surface temperature is between 5 and 40(C. The mean temperature of Daisyworld itself is solely governed by its albedo, calculated from the Stefan-Boltzmann law, with the daisies determining the surface temperature through their reflectivity. The black daisies absorb much of the sun’s radiation and the white daisies reflect much of the radiation back to space. As the sun becomes more luminous, the mean temperature at the surface increases. At 5(C, all seeds will germinate. During the first season, the black daisies will grow better than the white because they absorb more sunlight and will cause a temperature increase. The black daisies will initially dominate and after a period of explosive positive feedback, the population of black daisies and the temperature of the planet will rise rapidly. But the temperature rise cannot continue indefinitely, as overheating limits growth. The white daisies then become the fittest when the solar radiation exceeds the maximum point tolerable to daisies, as through their ability to reflect the radiation, they cool themselves and their local area. It is the competitive growth of daisies that can keep the mean temperature of the planetary surface close to that most comfortable to daisies. In this way, individual daisies, without knowledge or of concern for the planet as a whole, have acted to control the global environment. Daisyworld is just a model, not a prescription for planetary air conditioning, but the model is full of insight, and it is a general model that is not limited simply to daisies and climate. (Watson & Lovelock 1983)

Climate Change

Climate change is potentially one of the most harmful effects that will occur during the next few decades, continuing into the 21st century. As has already been mentioned, the Earth has a natural greenhouse effect caused by the balance of gases in the atmosphere that keeps the Earth at a temperature suitable for life. This balance has evolved and existed for hundreds of millions of years, with fluctuations between the glacial and interglacial periods. We now understand that we have contributed towards an enhanced greenhouse effect from the activities that the human race has conducted, largely since the Industrial Revolution of the 18th century. We know that the use of fossil fuels in particular have contributed towards an increased concentration of carbon dioxide in the atmosphere. Our knowledge of this comes from analysis of ice cores in Antarctica. What we do not know for certain is what will happen to the planet’s climate as a result of this enhanced greenhouse effect.

Global warming is the term most often to describe the effect of the enhanced greenhouse effect, but this is a gross oversimplification. The effects will not be uniform over the entire planet and to help understand what impacts it will have, the Intergovernmental Panel on Climate Change (IPCC) was established in 1988. In their most recent report, the IPCC presents evidence for, the causes of, and the consequences of changes in the Earth’s climate since the pre-industrial era. By looking at gas concentration, weather, biological and physical, and economic indicators, it can be seen that there is incredibly strong evidence pointing towards human activity as the cause of climate change. This problem is not going to be resolved quickly either. According to IPCC models, “carbon dioxide concentrations, globally averaged surface temperature, and sea level rise are projected to increase under all IPCC scenarios during the 21st century.” (IPCC 2001) Carbon dioxide concentrations are predicted to increase to 540-970 ppm, compared to 368 ppm in 2000; globally averaged precipitation is set to increase by 5-20%; glaciers are to continue their retreat; and the global mean sea level is set to rise by 0.09–0.88m between 1990 and 2100. These are the environmental impacts, but they concern us principally because they have a social impact too. The impacts are most likely to fall disproportionately upon developing countries and this will exacerbate the existing problems of accessibility to food, water, safe sanitation and healthcare.

Ecological Impact

The ecologist sees the whole as a network of energy and material continuously flowing into the community from the surrounding physical environment, and back out, and then on round to create the perpetual ecosystem cycles on which our own existence depends. Every species is bound to its community in the unique manner by which it variously consumes, is consumed, competes, and cooperates with the other species. It also unconsciously affects the community in the way it alters the soil, water and air. It is believed to be the imperative of all biological species to multiply and expand heedlessly until the environment bites back. This bite consists of feedback loops in the form of disease, famine, war and competition for resources, which intensify until pressure on the environment is eased. In the case of humans, however, there is one feedback loop that can damp all the rest, and that is conscious restraint. (Wilson 2002)

Frogs give us a clear warning of how multiple forces entrained by human activity can reinforce one another and lead to lethal erosion of the biosphere. The adults of most variety are unusually sensitive to small changes in the environment because they live in the water, permanently or part time, or in moist hideaways in forests. Their larvae, tadpoles, are aquatic bottom feeders. In both adult and larval stages the typical amphibian skin functions as a moist and porous apparatus for the exchange of air, making it an absorbent pad for collecting poisons and parasites. Humans could not have devised a better early-warning device for general environmental deterioration than a frog, yet we watch their numbers decrease without taking heed of what their fall means. The loss of biodiversity and wild nature is particularly worrying. As the area of forest shrinks, the sustainable number of species falls by the sixth to third root of the area. The fourth root is a common intermediate value found in nature. At the fourth root, the reduction of a habitat to one-tenth its original area eventually causes the flora and fauna to decline by almost one half. (Wilson 2002) The common theme of most resource management ethics is not spiritual harmony with some disembodied and abstracted nature, but an actual personal and emotional involvement with the actual landscape and its non-human inhabitants as people interact with their surroundings. In all cultures, surroundings become meaningful not just as sources of food and shelter, but also as sources of beauty, power, and excitement. (Anderson 1996) 

Individuals can best understand the environmental impact of their lifestyles through calculation of their “ecological footprint”. This is the average amount of productive land and shallow sea appropriated by each person for food, water, housing, energy, transportation, commerce and waste absorption. In developing nations the footprint is approximately 1 hectare, in the USA it is 9.6 hectares and the global average is 2.1 hectares. It is depressing to know that for every person in the world to reach the present US levels of consumption with existing technologies would require 4 more planet Earths. (Wilson 2002) One version of the quiz can be found at http://www.earthday.net/footprint/index.asp and determines the “share” of the Earth being used for the single person taking the quiz based on answers to questions on diet, housing and transportation. This is a particularly useful technique for helping those in developed nations understand how we use a disproportionate share of the Earth’s resources, and that we need to reduce our consumption so that we don’t exceed the natural limits of the planet.

The World3 Model

As has been seen with Daisyworld, computer models are one way in which we can seek understanding of social and environmental systems. The World3 model in particular gives us insight into the way complex feedback mechanisms act, so that we can make predictions of the future state of the world and the material standard of living. World3 shows the effect of a continually growing population and economy in the twenty-first century. It is important to remember that it is only a model, and that not all of the assumptions that govern its results will be correct. A model is only as good as the assumptions it is based on, and although it appears to be very detailed, the systems used in the model are simplified descriptions of the real world. The model is made up of five sectors: persistent pollution, nonrenewable resources, population, agriculture (food production, land fertility, and land development and loss), and economy (industrial output, services output, and jobs). The way these sectors are modelled is described in “Dynamics of Growth in a Finite World” by D.L. Meadows et al.

Some of the scenarios constructed and applied to the World3 model are presented in “Beyond the Limits” by Meadows, Meadows and Randers. Published in 1992, it begins by stating the authors’ opinions that we are exceeding the natural limits of the planet. Their belief is that the human race as a whole has already overshot those limits and has gone beyond the sustainable carrying capacity of the Earth. The scenarios constructed suggest that “a sustainable society is technically and economically feasible if growth in material consumption and population are eased down and there is a drastic decrease in the efficiency of our use of materials and energy.” (Meadows 1992) The authors make no claim that the World3 model is entirely accurate, but say that it gives an indication of what a future world could look like based on our present actions. The complex interactions that govern the behaviour of World3 help us understand the complex nature of the world, and how population growth in particular will lead to degradation of our current standard of living unless we act to address the problem.

Population Growth

The global population is currently increasing exponentially at an annual rate of 1.4%. This amounts to the staggering figure of an additional 200,000 people every day. This is slowing gradually, but its growth continues to be exponential and will be until growth drops to a steady state rate of 0.1-0.2%. Population growth cannot be looked at in isolation, and analysis of the reasons behind low or negative growth rates in developed countries and the high growth rates in the developing world is needed. Through analysis we can gain a better understanding of the underlying problems that need to be addressed so that a stable world population can be reached as soon as possible. E.O. Wilson claims that the gradual global decline in world population growth is attributable to three interlocking social forces. 

1. The globalisation of an economy driven by science and technology.

2. The consequent implosion of rural population into cities.

3. As a result of globalisation and urban implosion, the empowerment of women.

The scientific improvements, particularly in medical technology lead to better health care, a lower infant mortality rate, and a longer, healthier life. An increased urban population means that a greater proportion of the population have access to this healthcare. But these factors combine to increase the population as fewer babies are dying, and adults are living longer lives. This leads to the well documented “demographic time bomb”, what is thought to be an intermediate stage before birth rates subsequently drop to levels that approximately match death rates. This is where the effect that the empowerment of women has on the population growth rate becomes important. Wilson writes, “the freeing of women socially and economically results in fewer children. Reduced reproduction by female choice can be thought a fortunate, indeed almost miraculous, gift of human nature to future generations.” (Wilson 2002) Greater accessibility to and adoption of birth control devices lead to females being able to make that choice. Certainty regarding the future is thought to be another cause for lower birth rates. In countries with good healthcare fewer children are born, as parents know that the chances of infants surviving into adulthood are considerable. These are just two reasons for a decrease in birth rates, but there are many more known, and others whose effect are not yet fully understood.

Indicators

I have only briefly mentioned indicators on the subject of climate change, but these are a very important means for measuring social and environmental impact. Indicators are currently judged to be the give the best reflection of the state of the world. The UK Government website http://www.sustainable-development.gov.uk/indicators/index.htm details the different indicators that they use to monitor and report progress towards sustainable development in the areas of social progress, economic growth and environmental protection. The UK Government’s approach is to detail a desired objective and then to select an indicator that reflects progress (or not) towards that objective. For example in the headline indicators, the objective “our economy must grow” is measured by the GDP per capita indicator; the objective “equip people with the skills to fulfil their potential” is measured by education qualifications at the age of 19; and the objective “reverse the long-term decline in populations of farmland and woodland birds” leads to the measurement of populations of wild birds. (DETR 1999)

There are many problems associated with the use of indicators. The two main questions asked of indicators are whether they are meaningful, and whether they are connected to targets. Of the three indicators mentioned, each could be criticised as not being meaningful. GDP may be understood to reflect numerical economic growth, but it is increasingly being understood that it doesn’t reflect the significance of social and environmental impact. The genuine performance indicator (GPI) may be a much better way of reporting economic growth. Formal qualifications are not necessarily representative of a skilled workforce, especially if, as has been recently suggested, the standards of examinations have been decreasing. Simply measuring and reporting the number of wild birds does not take into account both the difficulty in making such measurements or the local changes in bird populations. It is easy to be critical of indicators as they are trying to amalgamate a great deal of complexity into simple measurements. At present, there is very little alternative to indicators, so a great deal of care must be taken in their selection and their analysis. It must also be remembered that because indicators are very simple measures, must of the complexity and interconnectedness of environmental and social systems is lost.

Valuing the Environment

Thus far I have mentioned some ways in which complexity can be understood, but I have neglected to mention one important dimension; the economy. Money and economic growth are still maintained by many to be drivers towards social development and a higher standard of living. Whether this is a fallacy or not, the economy is considered central to our culture and if we are to understand complexity in social and environmental impact, a method of monetary valuation is useful. The work of Balmford et al. (2002) is especially insightful. An ecosystem’s economic value can be determined through the goods and services it provides; climate regulation, water filtration, soil formation and sustainably harvested plants and animals are examples. Pricing them is difficult though, as most are not traded on the conventional market. To get around this, economists place values on these “non-marketed services” according to the cost of replacing them, or by the cost people would be willing to pay for them. Their study of five habitats suggests that the cash return from the conservation of wild places is far higher than the gains from developing them. Overall they claim that roughly half the ecosystem’s value is lost when it is developed for human use. They estimate that humanity loses $250 billion through the loss of habitat each year, and that this loss is compounded every year. 

The reason why people so often ignore the net benefit of conservation is thought to include a lack of information, the failure of markets to capture and value the services available, and tax incentives and subsidies which encourage conversion. Ways of putting a market price on ecosystem services include carbon taxes and credits, putting a higher price on “eco-friendly” goods, and direct payment to local communities in significant conservation areas. The authors believe that a global nature reserve network would cost less than $45 billion each year and would guarantee goods and services worth annually at least $4,400 billion more than the profits made after conversion. This puts the benefit to cost ratio at 100:1 in favour of conservation, and the authors believe this to be a conservative estimate of its benefit to society. (Balmford et al. 2002)

Redefining Our Worldview

One of the essential tenants in developing a new understanding of the complexity in environmental and social impact is in the development of a fresh worldview, based on our moral understanding. Part of the worldview that already exists, and which we seek to evolve from, is based on a poorly developed environmental ethic. It is here that looking away from the environmental ethics of the developed and largely Christian world to other cultures can be useful. Buddhism, at its roots in particular, offers an alternative set of morals that can underpin our understanding of complex processes. In Buddhism it is understood that conflicts are inevitable in the world of disharmony (dukkha). However, no logic is required to convert these conflicts into moral dilemmas. The Buddhist way consists of the ethics of understanding rather than the ethics of indignation, and the ethics of mediation rather than the ethics of obsession with logical dilemmas. “The presence of genuine compassion (karuna) and the wisdom of the skill in means (prajna) are the best resources we have for dealing with the dilemmas of our times” (de Silva 1998) and this reasoning can be extended from the area of environmental ethics into our general outlook.

What I have discussed has largely considered the belief that humans have moved themselves away from nature so that human society exists in isolation from the environment that it inhabits. Preliminary studies in biophilia and biophobia research suggest it is misguided that to think that humans ever stepped outside human nature. Biophilia and biophobia remind us how rooted our social behaviour is in the primate world. Studies of inherited biophobia responses (to snakes and spiders, for example) as well as what appear to be genetic preferences in humans for savannahs, parklands, certain tree shapes and terrain scales that mimic our evolutionary home in east Africa centre both our fear of the natural world and also our settlement strategies in adaptations selected by evolution by deep time. (Flores 1999) If we are to believe this, then every human has a genetic predisposition towards the environment and that we need only tap into that biophilia to develop a greater appreciation of environmental complexity and a more holistic worldview.

Conclusions

This paper has sought to look at how the developed western world understands complexity in environmental and social impact. Our existing worldview is too narrowly focussed and doesn’t include an understanding of the Earth’s complexity. It is necessary to regard the Earth, it’s environment, and society as systems that are governed by feedback loops if we are to appreciate the impact of human actions. The concept of Gaia leads us towards a more holistic understanding of these systems, that all organisms on this planet play a role in its regulation. The Daisyworld model gives credibility to the Gaia hypothesis as well as demonstrating how a dynamic equilibrium can exist on Earth. 

Most of our understanding of environmental and social impact comes from models. The World3 model gives predictions of future scenarios, warning us that if we don’t reduce present levels of population and consumption, the human race will exceed the natural limits of the Earth. The IPCC models also give us warning of climate change arising from the rising energy consumption, which still come predominantly from fossil fuels. These are tools predominantly for the benefit of policy makers. For the individual, understanding of their own personal environmental impact can be found through analysis of their ecological footprint. This simple process gives an indication of both the unsustainability of our present means of living and the inequality that exists between the developed and developing worlds. Economic, social and environmental indicators are considered central to the monitoring and reporting of sustainable development progress. They can be very useful, but great care must be used in their selection and analysis. Adoption of good indicators can reflect the current state of the world, although they too are guilty of oversimplifying complex, interconnected systems.

The work of Balmford et al. gives us insight into how our development of wild nature occurs at great economic expense, as well as the loss of wild nature itself. No better paper can be cited than this to reason to those that hold the economy as central as to why we should act in a more sustainable manner. The work of Balmford et al. should go some way toward addressing the problems that society has in valuing our environment and acknowledging that providing alternative technological solutions are likely to be economically more expensive. As always, there is a need for a sounder understanding of environmental ethics, and Buddhism offers one such ethic by which we accept uncertainty and disharmony, and can look to understand the complexity in environmental and social impact.
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