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Scientists predict a daunting range of events in a warmed-up world, unlike the benign image we generally associate with warming. Some scientists predict temperature rises in excess of two degrees will make glaciers melt, sea levels rise, deserts expand, rainfall patterns vary, droughts persist, fisheries decline, crops fail, bio-diversity contract, coastlines erode, soils degrade, bird migrations fluctuate, frogs die, Arctic tundra defrost, coral reefs bleach, mosquito-borne diseases move south and extreme weather events like drought, storm, bushfire and flood will become the norm. 
     The case can be put simply: Through profligate use of fossil fuels, unsustainable world population growth and large-scale land clearing, greenhouse gas emissions pollute the atmosphere and will cause these adverse effects by the end of the 21st Century or earlier. Remedial actions include renewable forms of energy, nuclear power, reforestation, modified behaviour, limits to population growth and new technology endorsed with a sustainability tag. 
     The ability of greenhouse gases to absorb sunlight is the root cause of global warming. In the 21st Century, few scientists dispute the judgement that changes in global climate through human activity are inevitable though they do not all agree on the lead time to catastrophic rises in sea level or extreme weather events. Some say it may be already too late. 
     I cite the following texts in this paper: Collapse: How Societies Choose to Fail or Survive (2005) by US scientist, Jared Diamond, Living in the Hothouse: how global warming affects Australia (2005) by President of the Australian Conservation Foundation (ACF), Professor Ian Lowe and The Weather Makers: The History & Future Impact of Climate Change (2006) by Tim Flannery. I cite a range of contributors to the Griffith Review, ‘Hot Air: How nigh’s the end?’ ed. J Schultz, Winter, 2006 – most notable is Beyond greed by Nobel Prize winning scientist, Professor Peter Doherty. I also cite a number of articles in The Sydney Morning Herald, chiefly by environmental journalist, Wendy Frew.  
The carbon gases    
Carbon dioxide is the primary greenhouse gas. It is released into the atmosphere through animal respiration and when wood and fossil fuels burn or decay. Fossil fuels comprise coal, gas and oil; carbon substances that formed in the geological past. When trees are harvested and used in housing or furniture-making, the carbon remains captive in the wood even though it is no longer living but if it burns or decays, all the carbon stored in the wood over its life will return to the atmosphere as carbon dioxide. 

     In Australia, land clearing and burning vegetation release millions of tons of carbon into the atmosphere every year. Scientific measurement of carbon dioxide levels over time reveals a clear correlation between carbon dioxide concentration in the atmosphere and global temperature. Ian Lowe says the rate of release of carbon dioxide is more than double the capacity of natural systems to absorb. He says the United Nations body on climate change, the Inter-Governmental Panel on Climate Change (IPCC), argues the world needs to reduce gas emissions to 40 per cent of present levels to stabilise the atmosphere. 

      Methane is produced by fermentation in the intestines of grazing animals and by combustion of fossil fuels. Other important sites of methane production are rice paddies, biomass burning, peat bogs and landfill. Natural gas is mainly methane while food scraps in garbage and landfill decompose to form methane. Increases in herd numbers of sheep and cattle have exacerbated the problem in Australia and throughout the world. Ian Lowe says one cow can release hundreds of litres of methane a day. Throughout the world, there is an ever-increasing demand to establish rice paddies to satisfy increasing rice consumption. Because the rate of release of methane increases as the temperature rises, it is likely that global warming will cause an ever-rising release of methane into the atmosphere. 

     Before the Industrial Revolution, carbon dioxide was 280 parts per million in the atmosphere but it is now 380 ppm. Ian Lowe says this has led to a rise in global temperature of 0.8 degrees and there is growing scientific consensus that further increases will cause species loss and socio-economic disruption. There is a lag of several decades before gases emitted by fossil fuel combustion are realised as global warming. This means the world faces rises in temperature before any remedy can be put in place. Tim Flannery says George Bush talks of the need for certainty before he will act on climate change. Flannery says leaders who delay because of their concern about the cost of taking action will ultimately be overwhelmed by the cost of doing nothing. 
Other greenhouse gases

Nitrous oxide is released from fossil fuel combustion and the burning of biomass. Ian Lowe says nitrous oxide release is expected to contribute ten percent of global warming by the middle of the century. Chlorofluorocarbons (CFCs) are chemical compounds that were synthesised in the 1930s and used as refrigeration coolants and in aerosol products. They contribute to global warming but they are better known for depletion of ozone in the upper atmosphere, exposing people to heightened levels of ultra-violet radiation and the risk of skin cancer. In response to the crisis, CFCs were withdrawn world-wide. Nonetheless, CFCs remain in the atmosphere and contribute to climate change. 
     Ozone levels in the lower atmosphere (distinct from the ozone in the upper atmosphere) are caused by the action of sunlight on methane and carbon monoxide released from combustion of fossil fuels. Ian Lowe says it is difficult to predict how much ozone will affect the atmosphere but it is likely to contribute 8 per cent of global warming by the middle of the century. Growing concentrations of ozone cause increased incidence of respiratory illness in cities through the action of sunlight on motor vehicle emissions. 
The carbon cycle

Forest is essential for life: it provides habitat for plant and animal life; it returns water to the atmosphere through transpiration; it has a key role in the water cycle that brings rain; it acts as an air filter sequestering carbon dioxide from the atmosphere and it balances humidity and temperature. In photosynthesis, trees use sunlight to make complex carbohydrates – sugar, starch and cellulose from carbon dioxide and water – a process that takes carbon dioxide from the atmosphere and releases oxygen. 

     The carbon dioxide trees remove from the atmocphere becomes part of its cells and is released into forest soils. If in a patch of forest, more carbon dioxide is being taken out the atmosphere than is being released through fire or decay, the patch is know as a carbon sink; a measurable amount of carbon captive in the trees and soils of a forest. Harvested trees are treated as a net loss in sequestered carbon and quickly growing trees are more efficient in sequestering carbon 
The Kyoto Protocol

In 1997, 160 nations gathered at Kyoto in Japan to negotiate binding limits on greenhouse gas emissions. The outcome of the conference – the Kyoto Protocol set obligatory targets on emissions for 32 developed nations at 5 per cent of their 1990 levels in the first commitment period, 2008 to 2012. The Protocol excluded developing nations in the first time period because developed nations are the root cause of the current problem – one-quarter of the world’s population contributes three-quarters of its greenhouse gases. Australia and the United States are two of four nations who have refused to ratify the Protocol. Australia did not sign even though it gained a concession that allowed it an increase of 8% in emissions over its 1990 levels. Australia achieved special treatment because of its threat to withdraw from the process rather than the validity of its claim. The Howard Government cites the exclusion of India and China in the first time-period as the basis of its refusal.  

     Australia’s attitude is extraordinary considering the immediate goal of Kyoto is barely one tenth of what experts say is needed to return greenhouse gases in the atmosphere to sustainable levels. Given the ruinous impact of rising temperatures on an already dry continent, one wonders why Australia would be such a laggard in global cooperation. Jared Diamond says human-made climate change has already had an impact on Australia because it has disturbed the pattern of winter rains that has made wheat Australia’s most valuable agricultural industry. 

     In July 2005, the Federal Government announced it had joined the United States, China, India, Japan and South Korea in the Asia Pacific Partnership on Clean Development and Climate to address climate change. The Partnership announced its option for a technology-led solution to limit greenhouse gas emissions – cleaner burning coal and nuclear power. However, they made no reference to long-term planning – public campaigns to promote life-style changes or active promotion of renewable sources of energy. 
     In contrast, the Kyoto Conference identified strategies to help nations achieve their targets: energy efficiency, reduced energy demand, more efficient transport, renewal energy, carbon emission credits and planted forests. The Protocol is generally regarded as short of ideal because the Kyoto Conference set its emission targets too low; nonetheless it is remarkable that so many nations reached agreement. Article 3.3 of the Protocol gives nations the opportunity to trade in carbon emissions and plant forests as carbon offsets.
Carbon emissions trading

In January 2005, the European Union Emission Trading Scheme (EU ETS) began operation as the largest greenhouse gas emissions trading scheme world-wide. The ETS is the cornerstone of the European fight against climate change. It covers over 11,500 energy-intensive installations across the EU, which represents half of Europe’s CO2 emissions. 

     Emissions trading can be explained in the following example: Company A which achieves its emission reduction target or allowance easily can sell certificates that record its emission target surplus in a set period. On the other hand, Company B struggling to achieve its emission target can buy those certificates to meet their commitment in a set period rather than having to suffer prohibitive costs initially. The aim of the scheme is to help the EU achieve compliance with its overall commitment in a flexible way. The price of traded allowances is not set by the Union but will be subject to supply and demand in a free market.
     The ETS trading certificates include surplus CO2 emissions achieved through use of renewable forms of energy, updated technology, energy efficiency or progressive reductions in CO2 emissions achieved through forms of sequestration. The capture of CO2 in biomass in a carbon sink is called sequestration and the capture, compression and underground storage of carbon dioxide in geological formations deep in the earth is known as geosequestration. Geosequestration is as yet an unproven technology.  
    Although, Australia did not sign the Kyoto Protocol, the Howard Government has committed itself to the target of 108% in CO2 emissions by 2012. Nonetheless, Australia cannot participate in international emissions trading under the Protocol’s sponsorship. The Howard Government has rejected proposals for a national domestic emissions trading scheme though there is developing interest in emissions trading at state level. In 2005, the State and Territory governments issued a communiqué in support of a national trading scheme – a detailed proposal is planned for mid-2006. It is likely an emissions trading scheme will become practicable in cases where the States impose mandatory targets on electricity retailers with steep penalties for non-compliance. 
Being green means business

In ‘Resource Managers, Altruists or Just Farmers’ in the Griffith Review, winter 2006, Robert Milliken reports that farmers in southern New South Wales have entered into contracts with CO2 Australia, a Melbourne-based company to plant rows of eucalypt between fields of wheat and barley. The company sells the carbon the trees absorb from the atmosphere as carbon credits to Origin Energy, a major electricity supplier. The farmers receive a fee for the use of their land over the trees’ 30-year carbon–absorbing life plus a share of the sale of carbon credits. 

     In ‘Business warms to change’, in The Sydney Morning Herald , 10 April 2006, Deborah Snow reported on the launch of the Australian Business Roundtable on Climate Change.  The Roundtable released a report saying they regard global warming as a major risk to business. The report commented on the cost of doing nothing, saying that 250,000 jobs could be at stake if action is delayed. The group estimates Australia could cut its emissions by 60 per cent of year 2000 levels without detriment to economic growth. They said global warming goes to the very heart of business because it concerns lives, livelihoods, health and bio-diversity. The group called for legislation for a ‘national, carbon-pricing mechanism’ like that in the Kyoto Protocol by 2007. 

China and India
The greatest economic and environmental happening of our time is the rapid development of China closely followed by India – between them they account for 40 percent of the world’s population. In ‘High price to pay for China’s wealth’ in The Sydney Morning Herald, 7 January 2006, Dr Lester Brown of the Earth Policy Institute in the United States was quoted as saying per capita income in China will reach that of the United States by 2030 when their population will have reached 1.4 billion. Dr Brown says that unless the global economy is radically restructured, China’s prosperity will put an impossible strain on the world’s natural resources. 

     In ‘A river in ruins’ in The Sydney Morning Herald, 3-5 June 2006, Mary-Anne Toy reported that China’s biggest river, the Yangtze, is in danger of dying within five years through the dumping of industrial, agricultural and shipping waste. The River runs past 186 cities  providing drinking water along its length. The Yangtze River delta – a fifth of China’s land is home to one-third of its population. The River is also China’s biggest sewer absorbing 40 per cent of its untreated waste water. While China’s growth has lifted 400 million people out of poverty, its economic growth has come at the cost of air pollution and clean water shortages that threaten the people’s health.

     Economist Ross Gittins in The Sydney Morning Herald, 8 February 2006, cited the State of the World Report 2006 of the Worldwatch Institute that reported global population growth is on a collision course with the world’s natural resources. The world cannot cope if the 2.3 billion people of China and India come into the global middle class through the same resource-intensive development model used by North America, Europe and Australia. 
     In ‘A second chance for the odd two out to address climate change’ in The Sydney Morning Herald 10 January 06, ACF executive director, Don Henry, reported that China is no laggard in its commitment to Kyoto. He said China is a world leader in the fight against climate change and Henry challenged ‘the odd two out’, Australia and the United States, to join them. In 2005, two private Chinese firms and the World Bank launched the largest known project to cut greenhouse gas emissions. Henry reported that China accounts for 60 percent of installed solar capacity in the world and it has created access to electricity for a million people in remote regions through renewable energy sources.  

      China has expressed its intent to address its environmental problems through government spending and political commitment. Henry says the Chinese Government has set a target that 15 percent of its power will come from renewable energy by 2020 and the energy-intensity of its economy will be halved in that time. In ‘Beyond greed’ in the Griffith Review, winter, 2006, Professor Peter Doherty, argues that action to address global inequity must be taken with strategies to address climate change. He says the conspicuous lifestyle of developed nations raises expectations in less developed countries and heightens tensions over the widening gap between rich and poor. He says we should understand there is nothing immutable about our lifestyle or any right it should continue. Here, an acclaimed hero of the nation calls for action on global warming based on moral responsibility. 

Sustainability and world population 
In ‘Beyond greed’, Peter Doherty says world population has risen fourfold over the past 100 years and six-fold since the Industrial Revolution – which is ‘year one’ in regard to human-caused climate change. Such growth is unsustainable. He says scientists who have applied human genome studies to the study of human evolution have found ‘hints’ in human DNA history of ‘genetic bottlenecks’ that they interpret as times when human populations were remarkably reduced by infectious disease. 
      Peter Doherty says we should be mindful that these plagues had mortality rates of 30-50 per cent in Europe in the Middle Ages. He says the bird flu virus poses such a risk if it jumps the species barrier. Undoubtedly, loss in population in bygone times eased pressure on food production. Professor Doherty says the commitment that medical scientists have to save human lives could provide the basis of reducing world population numbers. If people of the third world can be assured their children will survive, they are likely to voluntarily reduce the size of their families. Insecurity breeds population in the third world. 

Challenging governments to do more

Australia is the largest per capita pollutant in the world, largely due to its aluminum and coal industries. Yet, Ian Lowe says, the National Strategy for Ecologically Sustainable Development approved by the Labor Government in 1992 is gathering dust in department pigeonholes. At 1.09 degrees above average, 2005 was Australia’s hottest year on record but the Australian Government does not appear compelled to upgrade public transport to get people out of their cars nor are they converting their air-conditioners to solar. 

          Australia has a Mandatory Renewable Energy Target (MRET) of 1 per cent which means that electricity retailers are obliged to buy 1 per cent of their energy from renewable sources. In ‘It’s an ill wind … ‘ in The Sydney Morning Herald, 19 March 2006, Wendy Frew reported on the success of the mandatory target in stimulating alternative energy production in Australia. In 2005, the renewable energy industry amounted to $5.7 billion in annual sales including $400 million in exports and the industry directly employs 20,000 people. Frew says the Federal government set up the Tambling Inquiry in 2004 to review MRET. The Inquiry recommended doubling the target. However, the refusal of the government to follow that advice means that many viable renewable energy projects have been unable to secure contracts. 

     On the 24th March 2006, Kerry O’Brien of the ABC 7.30 Report said that Victoria and South Australia have begun to pursue their separate mandatory targets. He said Victoria plans to generate 10 per cent of its power from renewable sources within a decade and South Australia has set its target at 20 per cent within eight years. On the program, Mark Kelleher, Director of Roaring 40S Renewable Energy Pty Ltd, revealed that the refusal of the Government to raise the target had forced his company offshore. He said the Chinese Government has entered into a contract with his company to build two huge wind farms there in 2006 with the promise of more to follow. Kelleher said the output of the two wind farms is roughly equivalent to Australia’s total electricity supply. 

     The Australian Government appears to be waiting for a technological fix for global warming which is why, Ian Lowe says, it is prepared to wait for unproven technologies like geosequestration. Professor Lowe says oversees studies suggest it would be a highly expensive solution if it did work  Environment organisations and the renewable energy sector say the Government’s focus critically postpones action to reduce greenhouse gas emissions. Frew believes the Government refuses to boost investment in renewable power because of the renascent nuclear energy lobby. 

     In ‘We’re fast running out of puff, energy firms warn’ in The Sydney Morning Herald of 19 August 2005, Frew reports that the Australian Wind Energy Association has to battle against myths spun by the powerful anti-wind campaign, one of which alleges that beyond 10 per cent wind  is uneconomical. Frew says Denmark obtains 20 per cent of its energy from wind power without any such problem. In the energy debate, the Federal Government appears shortsighted in regard to the cost of alternative forms of energy. If it applied a carbon tax to the environmental cost of greenhouse gas emissions, renewable energy would easily satisfy cost effective principles.  

Nuclear power
There has been an upsurge in interest in switching to nuclear power to address pollution of the 
atmosphere by greenhouse gases. Prime Minister Howard is promoting nuclear power generation and the sale of uranium as the solution to the greenhouse gas problem. For many decades, the problems with nuclear power have remained the same – capital cost, storage of waste, weapons proliferation and the risk of accidents. The cost is not just about setting-up but also closing down reactors at the end of their working lives. 

     The issue of climate change has given the conservative side of politics the opportunity to attach a ‘clean’ tag to nuclear power. Prime Minister Howard has established an inquiry into uranium mining and the use of nuclear energy in Australia. The nuclear debate allows the Federal Government to defer action on climate change. However, the Australian Business Roundtable on Climate Change believes Australia should start to cut its greenhouse gas emissions without delay. They believe Australia could cut its emissions by 60 per cent relative to its year 2000 levels by 2050 without detriment to economic growth.

     Australia has vast stores of renewable sources of energy – our solar, wind, tide and geothermal sources are limitless and far cleaner and greener than nuclear power. The time it takes for nuclear power to come on line means that greenhouse gases would have done major damage before nuclear energy becomes available. It can be argued that through renewable sources of energy, improved efficiency in supply, new clean technology and reduced demand through behavioral change, Australia can generate enough energy to save it the cost and environmental impact of going nuclear. 

Behavioural change and social action
In Changing public attitudes to long term issues in the Griffith Review, winter 2006, Professor Ian Lowe says the scientist, David Suzuki, uses an expression he attributes to the First Peoples of Canada to express the notion of land as legacy: ‘We don’t just inherit the Earth from our parents; we borrow it from our children’. The expectation of future generations of their heritage has become ever more doubtful. There needs be a partnership of agents of decline – industry, government, commerce and consumers to plan for the post-petroleum age. 

     Action on global warming needs to involve the personal pronoun – the focus needs to be on ‘me’ and ‘we’ as much as ‘they’ and ‘them’. One simple action is to declare oneself a vegetarian for one or more days a week. Cutting down on meat helps the environment in two ways – less land need be cleared to provide grazing areas for cattle and lower cattle numbers would reduce the release of methane into the atmosphere. These changes are small at a personal level but collectively they amount to a great deal. Local communities should be encouraged to run education programs where consumers can be made aware of the implications of their energy use. Community groups could mobilise around peoples’ concerns about the world their children will inherit by encouraging them to switch from fossil fuels to renewable sources of energy. 

     In his paper, Ian Lowe outlines four elements of major change: discontent, new vision, viable pathways and commitment. Discontent arises from the way governments are dealing with the issue of sustainable development and the intransigence of some business leaders and consumers. There are a number of sources of new vision – the Earth Charter, Sustainable Cities and the ACF Future Makers program are three to consider (The Earth Charter and ACF Future Makers will be considered below). 
     Sustainable Cities is a bipartisan parliamentary report that recommends a rise in the first home buyer’s grant to $10,000 for people who purchase eco-friendly houses and increased rebates for those who install solar-power panels on house roofs. The Report recommends an increase in federal funding for public transport, light rail, bicycle paths and setting up an independent commission on sustainability to monitor the nation’s water and energy efficiency targets. In Ian Lowe’s elements, viable pathways constitute achievable plans essential for progress and commitment is the determination we apply to engaging in behavioral change and passing on the message. 
     Saving the environment is too important to be left to governments. We might address our lack of power in relation to the natural world by campaigning for a citizen-initiated referendum on sustainable environmental management. We should push the Federal Government to act on its Sustainable Cities report and monitor its progress. State and local government, communities and business need to form partnerships around projects that push the sustainability agenda. But the problem is so immediate that time for persuasion is short. Ian Lowe says disincentives should apply to practices that despoil the environment by making them prohibitively expensive or illegal. 
A new vision: the Earth Charter 
When we saw the millions of litres of oil spilled by the Exxon Valdez in Alaskan waters in March 1989, the image of oil-coated wild life bound us in horror, rage and empathy across the world. No one could see those images and be unmoved. What would we give now to build a community of this kind; a community of belonging and responsibility to the natural world that binds us beyond national borders – a community of people who will never know or speak to each other yet in the mind of each lives the image of our relationship. That community is the Earth Charter – a community bound by common allegiance to fundamental principles that address environmental degradation and the associated ills that beset Planet Earth. 
     A United Nations sponsored Earth Charter was developed for the Earth Summit in Rio de Janeiro in 1992 and it was incorporated into the Rio Declaration. In 1994, Chairman of the Rio Summit, Maurice Strong, and Mikhail Gorbachev, former President of the Soviet Union, began a drafting and consultation process that drew on hundreds of international documents. Strong and Gorbachev convened an independent Earth Charter Commission in 1997 to oversee development of the text and to find agreement on a global document. 
     After numerous drafts and consultation, the Earth Charter Commission came to a consensus in March 2000 at the meeting held at the UNESCO headquarters in Paris. The Earth Charter was formally launched and over the next 5 years, a formal campaign drew 2,400 endorsements from national and international organisations representing many millions of people. Global institutions like UNESCO and many thousands of individuals have endorsed the Charter. The Earth Charter is a statement on sustainability and a set of principles for its development. The Earth Charter and its guiding principles can be found at: <www.earthcharter.org>. 
     The four leading principles of the Earth Charter are:
1
Respect the Earth and life in all its diversity

2
Care for the community of life with understanding, compassion and love

3
Build democratic societies that are just, participatory, sustainable and peaceful

4
Secure Earth’s bounty and beauty for present and future generations

The Earth Charter invites us to enter into a relationship with the environment that is analogous to the way the Aboriginal peoples of Australia relate to the natural world. In Songman: the Story of an Aboriginal Elder (ABC Books 2003), Elder of Uluru, Bob Randall speaks of the natural world as integral to spirituality. He says sustainability depends on people taking the earth into their psyche as family – an integral part of the self. The atmosphere, rivers, oceans, mountains, deserts, mangroves, rainforests, wetland and plain have value – practically, spiritually and aesthetically for human life, growth and survival. 
     In his essay ‘Changing Public Attitudes to Long-Term Issues’, the Griffith Review, winter 2006, ACF President, Ian Lowe, writes of the group Future Makers that the Foundation has set up to develop a charter for a sustainable future. The ACF is gathering support from prominent Australians drawn from science, the indigenous community, business and the community. Professor Lowe says the group will to go beyond the climate change debate by developing a dialogue that will generate public support for a Sustainability Charter leading to a Sustainability Summit in late 2006. The dialogue will open up a debate about the costs and benefits of a sustainable society by examining Australia’s dependence on fossil fuels and the cost of nuclear power. 
Considering sustainability, we might reflect on Peter Doherty’s counsel: ‘There is nothing immutable about our lifestyle or any right it should continue’. With this in mind, the Earth Charter becomes vital as a vision and a commitment to a just and sustainable future. The time is right for the Earth Charter and the ACF’s Australia’s Future Makers to bring about an upsurge in public opinion and dynamic action across society that commit Australia to a sustainable future. We must move without delay. 
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