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Foreword

Professor Sir David King

As the colonists of North America extended their fingers west towards the Pacific and east to the Atlantic, that huge expanse of untamed territory became known as the land of opportunity. Land was plentiful and free for a while, but by 1900—even before the Union was complete—there was no land left to claim; it was already owned by someone.

Australia is more than three-quarters the size of the United States but, unlike North America, still has vast areas of hostile and unclaimed wilderness. It also boasts huge natural resources—not least solar power and other renewable energy sources. With climate change now the greatest threat we face, and with carbon cuts worldwide the greatest challenge we have ever been set, Australia has become the new land of opportunity.

There can never have been a more apt time to publish Opportunities Beyond Carbon. This year has seen the worst wildfires in Australia for more than 100 years—in Victoria—while floods have devastated land and livelihoods in New South Wales, Western Australia and Queensland.

More than 200 people died in Victoria, and at one stage more than 60 per cent of Queensland was under water, the floods lasting for over a month and costing more than $200 million. Climate change could well have been a significant factor in these tragic and costly disasters.

Prime Minister Kevin Rudd came to power in 2007 on a wave of brave manifestos and pledges. Among them was the promise to make his country do its bit to tackle climate change. One of the first things he did was to sign the Kyoto treaty, binding Australia to greenhouse-gas cuts. Most developed countries had long since signed, and Australia, and even more significantly the United States, had stood out among those nations still sticking their heads in the sand.

But lifting its head must only be the start for Australia, and Mr Rudd is under pressure to toughen his government’s policies on climate change, not least to try to prevent any repeats of the disasters Australia suffered earlier this year.

And that is where Australia can seize perhaps its greatest opportunity. The world’s toughest problem ever could be, as Stewart Taggart says in his essay, the best crisis Australia ever had.

It is the developing countries that will suffer first from the impacts of climate change; some already are. In global terms, some of them are not that far from the Australian coast. All 10 000 residents of the Tuvalu islands and atolls, midway between Australia and Hawaii, are at risk as sea levels rise. And two of the thirty-three islands of Kiribati, also in the Pacific, have already gone under, while others were flooded so badly in 2005 that farmland was destroyed, wells contaminated with sea water and homes and a hospital inundated.

Opportunities Beyond Carbon points out that Australia, a much richer nation, is equally ripe for damage. Its dry climate and delicate coastline mean it will suffer more, and more quickly, than other developed countries.

This book rightly suggests that businesses that take on board those threats, and grab the opportunities climate change presents, could become industry leaders. Those that do not will be left behind.

The credit crunch could hamper plans to invest in renewables and other large-scale carbon-saving measures. In Britain, plans for large wind farms are at risk because of local planning difficulties. At the same time, there is relatively little government backing for carbon storage from coal burning despite coal being perhaps the cheapest and most widely available energy source. No industry will invest without the backing of confident and determined government and a good policy on carbon-dioxide pricing.

And so back to Australia, which can steal a march on the Poms by forging ahead with renewable developments. Australia emits just 1.2 per cent of the world’s carbon, according to data used in Monica Oliphant’s essay. Yet Monica also shows that 90 per cent of the globe’s 205 countries emit fewer emissions than Australia.

We are all obliged to act—not least Australia—and Opportunities Beyond Carbon shows how Australia can do its bit to slow climate change by becoming a major exporter of clean-energy technology. If Australia does this, we may become the new land of opportunity.


Introduction

By John O’Brien

This is an unashamedly optimistic book. It aims to serve as an antidote to the two contrasting types of mainstream coverage of climate change: the no-hope horror stories inciting paralysing terror, and the ‘happy ever after thanks to science’ approach offering an effortless solution.

The continual coverage of melting ice sheets, rising sea levels, droughts, severe storms and crop failures is essential in providing a context for debate on climate change. Such stories make climate change real to the general public and highlight the importance of tackling it. However, the tone is often so cataclysmic, so intent on relishing predictions of upcoming disasters, that many people are left with a defeatist attitude. In this light, the problem appears too big and too far advanced. It seems as if we have passed the tipping-point, rendering all action pointless.

Stories of wonderful inventions and developments that will ‘solve’ the climate-change problem are equally as damaging to the prospect of securing a better world. They allow their recipients to relax and dismiss cautionary news and opinion. To those accepting such stories, the problem appears insignificant in the face of mankind’s scientific innovation. It seems that no additional action is required.

This book takes a very different approach to the issue. A world ‘beyond carbon’ is not a lost cause, nor is climate change something that can be solved by a scientific silver bullet. Progress will only be truly achieved once entire communities—local, national and global— change their behaviours and adopt different ways of living. All communities need to implement changes now that will ensure avoidance of the most dire predictions of scientists. This is the negative aspect of climate change: alter behaviours or perish. Surprisingly perhaps, there is also a positive side. Climate change presents a unique opportunity for the introduction of behaviours, systems and technologies able to improve all aspects of life on Earth.

Changes to atmospheric constituent proportions and the Earth’s physical attributes are not the only problems we face. There are many other aspects of human life, in both richer and poorer nations, that are far from optimum. In rich countries, increased wealth does not appear to correlate with increased happiness, bringing instead a general desire for bigger houses, more cars and more gadgets. In poorer countries, particularly, the attraction of urban communities with their promise of riches has led to an exodus from country areas, although the transition often fails to result in a better life. As the world community is going to make changes to its fundamental way of operating in order to reduce emissions—changes that will impact every activity and every choice—it would be foolish to ignore the opportunity to improve other outcomes as well.

Representatives of all communities including governments, businesses, investor groups and industry networks should be asking themselves not simply, ‘How do we reduce emissions?’ but rather ‘What changes might we make in our community to provide the greatest opportunities to improve both our physical and social environments?’

The advantages of this broader approach may be seen when considering a theoretical review of one city’s vehicle emissions. When confronted with reducing such emissions, the relevant community faces change of some sort. A relatively quick and easy ‘solution’ would seem to be the creation of bus lanes throughout the city and its suburbs. Yet the need for change presents an ideal opportunity for the community and its leaders to question the whole structure of the environment in which they live. Is it easy and pleasant to walk or bike ride within and between suburbs? If not, what can be done to make it so? Town-planning philosophies that design suburbs that exclude industrial areas force residents to travel long distances to work—is it possible to create jobs nearer housing or vice versa? How might the urban transport system as a whole be a positive influence in strengthening the community? It does not take much imagination to see how the implementation of projects answering each question may result in both optimum emissions reduction and a healthier, happier, stronger and more connected community.

Much benefit would be achieved if policy-makers created means of empowering their constituents, allowing innovation and the production of local solutions to local problems, and thereby enhancing social capital while protecting the environment.

Once mankind’s contribution to climate change is accepted, the first step for many communities is a discussion on the means by which greenhouse-gas emissions can be discouraged. The main options are taxes, trading systems and regulations. Throughout the world this discussion has become a long, often hysterical, debate highlighting the complexity involved in introducing change to any community.

Vested interests abound. In Australia, Europe and the United States, emissions-intensive industries have threatened mass redundancies, relocation of activities to ‘emissions friendly’ countries and blackouts as a result of the closure of local coal-fired power stations. Yet there are some positive incentives that could be introduced to help companies make responsible decisions and to get positive publicity for doing ‘the right thing’. For example, could emissionsintensive trade-exposed companies be awarded a Government or United Nations sponsored ERTEC (Environmentally Responsible Trade Exposed Company) tick?

Even if granted concessions, coal-fired power stations and other emissions-intensive operations are unlikely to be operational a few decades from today. Even so, their owners will understandably fight hard to retain profits for as long as possible. Those backing renewable energy counter, pushing hard for mandatory targets to enable earlier, larger profits for themselves. Looking back from 2100, all these claims will be seen for their exaggerated nature.

Many scientists have focused far ahead and are scared by what they have seen. It is, however, not their role to implement solutions that encompass environmental, social and economic benefits. It is the legislators who face the challenge of balancing short-term fears and frequent elections with long-term goals and exciting opportunities. All too often the general public’s short-term fears, fuelled by those with vested interests in the status quo, necessitate the acceptance of slow progress. To those who wish to move forward at a faster rate, the legislators say that such gradual change is preferable to the only practicable alternative: no change at all.

Maybe it is possible for a government to have the courage to build a long-term vision of how a carbon-constrained economy will emerge. This could reframe the whole discussion over the transition to a lower carbon economy away from increased costs and job losses to one of green-collar job creation, economic development and more sustainable communities.

By building up a profile of what technologies will come to maturity at what stage over the next twenty to thirty years, it would be possible to target these technologies—and indeed specific global companies—and build a strategy for attracting them to Australia. If this vision were built up effectively, it could provide a foundation for the country’s prosperity for decades. It might also be hailed as a world-leading strategy on how to build an economy of the future.

However, we have seen that the relatively simple task of pricing the externality of emissions has proved extremely problematic. Can we really hope that the broader approach to climate change, focusing on opportunity rather than fear, will be adopted by the global community? Despite being a relatively new concept, many groups throughout the world have recognised that alterations made inevitable by change are now creating opportunities to achieve multiple benefits.

It is only by taking a wider view that the best solution may be allowed to emerge. Allowing the solution to emerge is an important emphasis. A ‘silver bullet’ solution to the problem may appear in many forms, but is always nothing but a mirage. Carbon capture and storage is heralded as the complete answer by many (particularly those with investments in coal). Wind power is touted as the solution by turbine manufacturers. Some have even espoused that the growing of genetically modified carbon-munching trees is the only alteration required to beat climate change. The total world system, combining global climate and human behaviour, is far more complex than allowed for by such approaches. A simple linear solution, one that encompasses only one dimension, will not provide the complete answer to environmental issues, let alone concurrently address social improvements.

In addition, the complexity involved means that it is impossible to design an optimum solution at any one point in time. We must therefore be prepared to observe and act on feedback and adopt an iterative approach to improving the world. This will frustrate those with a clear vision of what the world should or must look like, will be highly disconcerting to traditional leaders who have achieved their successes via ‘set and forget’ strategies, and may prove problematic for politicians with election promises to uphold.

So how do we approach this multi-faceted problem that requires the behavioural change of over six billion people? How do we approach climate change so that we secure opportunities to correct social defects as well as environmental ones?

The fact that the problem of mankind’s contribution to climate change is even more complex, more global and more demanding of widespread change than any problem faced to date, is a wonderful chance to fundamentally alter the way in which we, individually, locally, nationally and globally, respond. It is not about assembling highly skilled task forces to ‘knock over’ the issue. Rather, it is about putting in place mechanisms that enable communities at all levels to deliver their own local benefits and systems. The bravest leaders will be those who inspire and enable change that allows millions of local heroes, all delivering a small part of the ever-evolving and improving response.

Simple changes in philosophy can produce multiple benefits. Utility infrastructure, for example, has traditionally been developed using economics as a guide. Pure economics dictates that it would be inefficient to have two power-distribution wires or water-distribution pipes running in the same street, and thus natural monopolies have emerged. However, greater system-wide benefits could be achieved if communities were encouraged to establish local energy and water hubs distributing through their own networks. Stormwater capture and distribution as proposed in Adelaide, Australia, or distributed power generation as implemented in Woking, England, present examples of new, simple, local projects with multiple benefits. Each of these will threaten entrenched interests and are disruptive business models, so will meet with resistance. But each also presents an opportunity for improved community and environmental outcomes.

I believe that through the adoption of the broad approach advocated above, fears associated with climate change will be abated and many opportunities will be realised. In initiating this project, I wanted to assemble a collection of stories that sparked new ideas and discussion across a wide section of the community. Additionally I felt the need to create a general feeling of opportunity rather than the pervasive doom that appears to grow with each new scientific report. I was concerned that, without such optimism, ‘climate fatigue’ would be inevitable.

It is important to recognise that every generation perceives itself as facing the world’s greatest challenge. In the past, those discovering continents, meeting new tribes, fighting wars or changing social mores have all believed that they have, in some way, saved mankind. Many in the climate debate would have us believe that never before have we faced such a crisis and that, further, they alone have the means to save us. There can be no doubt that climate change presents the world and its communities with many challenges, yet the apocalyptic future described by some inspires nothing but defeatism. This is no Armageddon between emissions-emitters and greenies! Neither is this a situation that can be adequately responded to by one line of attack alone. Communities around the world must be encouraged to develop an approach that allows for a new way forward, individually and as one.

Recognising the enormity and complexity of the changes required, this book sets forth a wide variety of wonderful and extremely important ideas and concepts, yet does not seek to specify any one ‘solution’. By necessity, the response will be ever-emerging and evolving. It is hoped, however, that this book inspires thought about climate change and proves to be a step in the iterative process towards building a world where people can live sustainably.

My own thinking on the climate-change problem, on how we may best approach it and what opportunities it creates for the communities, businesses, investors, nations and the entire world, has been aided by two analogies.

The analogy between climate change and the debate over cigarettes is being written about more frequently. I first encountered it in a column by Phillip Adams in the Weekend Australian. It gained much coverage in the fascinating and ground-breaking legal action being pursued by residents of the Alaskan town Kivalina, who have accused many emissions-intensive companies of conspiring to hide the truth behind the climate changes destroying their town. The legal team leading this case happens to be the one that successfully pursued certain cigarette companies over their alleged conspiracy to conceal the harmful effects of smoking.

The comparison between climate-change effects and diseases caused by cigarette smoking has been used by some to create powerful pictures of the ‘evils’ that may be engendered by big business. I, however, find it more useful to adopt the comparison when considering how scientific knowledge of the health impacts of smoking has been used to facilitate behavioural change. Tackling the problem of cigarette smoking required a range of inputs to achieve any level of success. A price signal was introduced, through increased taxes on cigarettes, together with comprehensive and targeted education campaigns. The positive outcomes achievable, such as living a longer and more enjoyable life, were stressed in addition to the negative consequences of inaction. Yet new approaches were required and more recently there have been regulations imposing bans on smoking in many places, further reinforcing the messages delivered earlier.

While the warnings against smoking were put in purely personal terms, communities too have benefited from a healthier population and reduced litter. Transitioning to a low-carbon economy is a far larger and more complex issue, but the multi-strand approach to the problems associated with cigarette smoking provides some clues as to the thinking required.

Another analogy that I find helpful is that of viewing the global community as the mind of the Earth. Much physical harm has been caused by its disturbed mental state and it is now necessary for the global community to undertake some self-reflection, explore its motivators and understand its true ‘wants and needs’. Only then can it leave the past behind and move forward to a sustainable future. The human mind is a complex beast that rarely reacts in a linear fashion, and the comparison may provide a powerful means of approaching the behavioural changes and altered mindsets needed to tackle the problem of climate change.

Indeed it does seem that the communities of the world must understand why they have behaved as they have done and must then envision what they want as a future. They must accept past mistakes as part of the journey, grieve for any losses, and provide themselves and others with the positive encouragement needed to create a different world. This book aims to enhance the process of encouraging communities to take bold steps and seize the opportunities that are emerging.

To be self-indulgent for a moment, I should like to add that this project forms part of my own personal journey. With a family background combining business entrepreneurship and social activism, and having been described by a university tutor as ‘a charming under-achiever’, I have had a life to date of limited risk-taking and safe achievement. However, I have always been an optimist, albeit not always one who has demonstrated great courage.

A number of factors combined in recent years encouraging me to push my boundaries a bit further and some of these factors are, I feel, relevant to the topic at hand. An understanding of the beauty of simple things and happiness derived from an appreciation of my beautiful wife and vibrant sons, contrasted with lessons learnt from experiencing negative role models in both my professional and personal lives, has allowed me to establish my own personal goals. The implementation of these has not always been easy, requiring more introspection than I am comfortable with. The development of these goals coincided with a reading of Tim Flannery’s The Weather Makers followed by Ron Penrick and Clint Wilder’s The Clean Tech Revolution. The world’s climate problem was obviously serious and opportunities were plentiful for those willing to move away from the past.

My own vision of catastrophe came to me one evening when watching the documentary Shake Hands with the Devil by Canadian General Romeo Dallaire, the commander of the UN troops in Rwanda at the time of the 1994 genocide. I had recently finished a fiction book titled The First Century After Beatrice by Amin Maalouf that told the tale of riots and devastation in poorer countries following the discovery and widespread global use of an Egyptian bean that, when taken by a prospective mother, would ensure that her baby would be born a male. Both these sources showed that even if global devastation does not initially impact upon richer countries, genocide and mass population movements resulting from widespread, climate change–induced crop failures would ultimately affect everyone.

The optimist in me dismissed this horror as an option that could not be permitted to happen. I strengthened my resolve to tell tales inspiring visions of the opportunities that are emerging and the positive differences that can be made by mobilising global behaviour change. The telling of such stories will need to be done by many. However, the insightful writing produced by the authors in this book is, I believe, an important contribution.

The book is divided into six sections with a number of essays by different authors in each section. The order of the sections provides a widening circle of inclusion, but each focuses on the opportunities that exist for various groups. It starts with essays that set the scene: a look at the urgency of climate-change issues; a view of the courage and depth required to find the right solution; an overview of technological solutions and a discussion on how a positive vision may best be communicated. Section 2 explores opportunities for communities and looks at ways in which improvements may be made to their design and operation, enhancing the lives of their inhabitants. The book then proceeds by examining the opportunities that exist for businesses, investors, nations and for the world as a whole.

This book is not intended to provide the reader with a complete solution to the problems created by climate change. I hope, however, that it poses some useful questions and initiates further discussion. Read it with an open mind and use it to develop your own view on the ways in which a better world may be built.


Part 1


Setting the Scene

Climate change is the problem of the twenty-first century. This book details the many opportunities that are emerging as we solve this problem. The scale of the opportunity is, however, far greater than the scale of the problem—and the scale of the problem is huge.

Writing in Time magazine in April 2008, Bryan Walsh discussed the ability of the United States to win wars or rise to challenges when it set its mind to the task at hand. However, he pointed out that the ‘war on carbon’ had the potential to be far harder than previous challenges:

 

Forget precedents like the Manhattan Project, which developed the atom bomb, or the Apollo program that put men on the moon—single-focus programs both, however hard they were to pull off. Think instead of the overnight conversion of the World War II—era industrial sector into a vast machine capable of churning out 60 000 tanks and 300 000 planes, an effort that not only did not bankrupt the U.S. but instead made it rich and powerful beyond its imagining and—oh, yes—won the war in the process.1

Halting climate change will be far harder than even that.

This section provides the context for the problem, the solutions and the opportunities. The science of climate change is complex and this book does not attempt to repeat detailed narratives on this aspect. The precise nature of the problem is often difficult to grasp in its entirety and is often oversimplified to make it tangible. Sea-ice areas, average temperature increases and Pacific island land loss are all measures of the consequences. One commonly used and simple measure that describes where we might be on the scale of change is that of parts per million (ppm) of carbon dioxide—equivalent (CO2e) gases in the atmosphere. Science has general agreement on both the pre-industrial levels and current levels of CO2e. There is more conjecture over what might happen at various levels of further increases and hence what is a desirable target for the world. This section provides a case that the current targets present unacceptable levels of risk and that, like an errant schoolboy, we ‘must try harder’.

To drive a solution however is not an easy task. First, and most important, it is essential to recalibrate our view of the world. With the massive changes that are required, the community in which we all live has the opportunity to create a different world that works better, creates more sustainable societies and more fulfilled residents. To do this we must challenge all the assumptions behind the way the industrial world has been constructed and envision the future we want.

It is also essential to understand the range of technological solutions that can be applied to the problem. By combining this knowledge with an understanding of the targets we want and the world we want to build, work can commence in delivering solutions.

The last part of the puzzle to enable opportunities to be seized is communication. It is only by effectively communicating all of the above that widespread support and achievement will be secured. To date this has maybe been the greatest weakness in the armoury of those wanting to facilitate change.

By gaining a feeling of these four aspects: targets, visions, technologies and communications, the reader can then frame the specific opportunities identified throughout this book.

Notes


1 Bryan Walsh, ‘Why Green is the New Red, White and Blue’, Time, 28 April 2008, pp. 33–44.
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When Words Fail

Climate Change Activists Have Chosen a Magic Number

Bill McKibben

I almost never write about writing—in my aesthetic the writing should disappear, the thought linger. But the longer I’ve spent working on global warming—the greatest challenge humans have ever faced—the more I’ve come to see it as essentially a literary problem. A technological and scientific challenge, yes; an economic quandary, yes; a political dilemma, surely. But centrally? A crisis in metaphor, in analogy, in understanding. We haven’t come up with words big enough to communicate the magnitude of what we’re doing. How do you say: the world you know today, the world you were born into, the world that has remained essentially the same for all of human civilisation, that has birthed every play and poem and novel and essay, every painting and photograph, every invention and economy, every spiritual system (and every turn of phrase) is about to be something so different? Somehow ‘global warming’ barely hints at it. The same goes for any of the other locutions. And if we do come up with adequate words in one culture, they won’t necessarily translate into all the other languages whose speakers must collaborate to somehow solve this problem.

I’ve done my best, and probably better than some. My first book, The End of Nature, has been published in twenty-four languages, and the essential idea embodied in the title probably comes through in most of them. It wasn’t enough, though, nor were any of the other such phrases (like ‘boiling point’ or ‘climate chaos’) that more skilful authors have used since. So in recent years I’ve found myself grasping, trying to strip the language down further, make it communicate more. This year I find myself playing with numbers.

When the Northwest Passage opened amid the great Arctic melt in the northern summer of 2007, many scientists were stunned. James Hansen, our greatest climatologist, was already at work on a paper that would try, for the first time, to assign a real number to global warming, a target that the world could aim at. No more vague plans to reduce carbon dioxide in the atmosphere, or keep it from doubling, or slow the rate of growth—he understood that there was already enough evidence from the planet’s feedback systems, and from the quickly accumulating data about the paleoclimate, to draw a bright line.

In a PowerPoint presentation he gave at the American Geophysical Union meeting in San Francisco in December 2007, he named a number: 350 parts per million carbon dioxide. That, he said, was the absolute upper bound of anything like safety—above it and the planet would be unravelling. It is unravelling, because we’re already at 385 parts per million. And so it’s a daring number, a politically unwelcome one. It means, in shorthand, that this generation of people—politicians especially—can’t pass the problem down to their successors. We’re like patients who’ve been to the doctor and found out that our cholesterol is too high. We’re in the danger zone. Time to cut back now, and hope that we do it fast enough so we don’t have a stroke in the meantime. So that Greenland doesn’t melt in the meantime and raise the ocean by seven metres.

For me, the number was a revelation. With a few friends I’d been trying to figure out how to launch a global grassroots climate campaign—a follow-up to the successful Step It Up effort that organised 1400 demonstrations across the United States one day and put the demand for an eighty per cent cut in America’s carbon emissions at the centre of the political debate. We need to apply even more pressure, and to do it on a global scale—it is, after all, global warming. But my friends and I were having a terrible time seeing how to frame this next effort. For one thing, the 180 or so countries that will negotiate a new international treaty during 2009 are pretty much beyond the reach of effective lobbying—we did maybe influence the American election, but the one in Kenya? In Guatemala? In China? And for another, everyone insists on speaking those different languages. A Babel, this world.

But a number works. And this is a good one. Arcane, yes—parts per million CO2 in the atmosphere. But at least it means the same thing in every tongue, and it even bridges the gap between English and metric. And so we secured the all-important URL: http://350.org. (Easier said than done.) And we settled on our mission: To tattoo that number into every human brain. To make every person on Planet Earth aware of it, in the same way that most of them know the length of a soccer field (even though they call it a football pitch or a voetbal gebied). If we are able to make that happen, then the negotiations now under way, and due to conclude in Copenhagen in December of 2009, will be pulled as if by a kind of rough and opaque magic towards that goal. It will become the definition of success or of failure. It will set the climate for talking about climate.

So the literary challenge—and the challenge for artists and musicians and everyone else—is how to take a mere number and invest it with meaning. How to make people understand that it means some kind of stability. Not immunity—we’re well past that juncture, and even Hansen says the number is at best the upper bound of safety, but still. Some kind of future. Some kind of hope. That it means kids able to eat enough food, that it means snow caps on mountains, that it means coral reefs, that it means, you know, penguins. For now 350 is absolutely inert. It means nothing, comes with no associations. But our goal is to fill it up with overtones and shades and flavours. The weekend before we officially launched the campaign, for instance, 350 people on bicycles rode around the centre of Salt Lake City. That earned a story in the paper and educated some people about carbon dioxide—but it also started to tint 350 with images of bicycles and the outdoors and good health and pleasure. We need 350 churches ringing their bells 350 times; we need 350 spray-painted across the face of shrinking glaciers (in organic paint!); we need a stack of 350 watermelons on opening day at your farmers’ market; we need songs and videos; we need temporary tattoos for foreheads. We may need 350 people lining up to get arrested in front of a coal train.

It makes sense that we need a number, not a word. All our words come from the old world. They descend from the time before. Their associations have congealed. But the need to communicate has never been greater. We need to draw a line in the sand. Say it out loud: 350. Do everything you can.

Originally published in the July/August 2008 issue of Orion magazine.
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What Holds Us Back from the Big Shift?

Time to Stop the Hand-Wringing and Start Envisioning What We Really Want

Dr Sam Wells

 

I would give all the wealth of the world, and all the deeds of all the heroes, for one true vision.

Henry David Thoreau

Wherever we look today we are confronted by challenges to global sustainability, and they seem almost overwhelming. Climate change; poverty; community fragmentation; water scarcity; deforestation; desertification; threats to food quality and distribution; urban pollution; soil depletion; decreasing biodiversity; accelerating species extinction … the list goes on and on. To make matters worse, while there is a great deal of discussion about potential harm and a growing sense of urgency to do something, it’s difficult to cite instances where our response as a community, as a species, has been equal to the challenge. We are, in fact, doing lots of things, but all our doing does not yet seem to be making the necessary impact, or seem likely to do so.

Management of water and South Australia’s Murray-Darling river system is a good example. We know that, over and above any use we choose to make of the river water, the ecological health of that entire river system requires 1500 to 2000 gigalitres per year, the so-called ‘environmental flows’. We’re working hard as a community to preserve this magnificent and precious waterway, and yet, at the time of writing, the environmental flow is effectively zero litres, and the Coorong continues to die. The Murray is still a beautiful, inspiring body of water, but we seem as far away as ever from being able to secure its long-term health.

And so it is, also, with climate change. There is no shortage of discussion, no shortage of debate, and a good deal of alarm—there is even a growing consensus on the need for urgent and far-reaching action. There is a flurry of activity—in the media, in government—a great deal of busy-ness at the margins of change. But we seem to be always at least one order of magnitude off the pace, and the absence of change, or even proposed change, on the scale and within the time frame required by the crisis, drives us to wonder in our bleaker moments whether we collectively have what it takes to meet the challenge.

Why is it, then, that in relation to water management, land use, climate change and a whole range of threats to global sustainability we see evidence of small changes at the margins of the established approach, but very little evidence of the fundamental shift in thinking and action—the transformational change—that is demanded by the crisis confronting us? Why is it that we seem almost paralysed by the threats to our present and future wellbeing? We do make peripheral changes, but in ways that we know are inadequate, and they just seem to render our failures less excusable and more difficult to comprehend. It is clear that we do not lack the means to address the challenges we face—numerous papers from the cleantech industry presented at the Beyond Carbon 2008 conference in Adelaide confirmed the confidence in our technological capacity. So it is the will to act that is missing. How do we explain—and make good—the lack of will?

In attempting to answer that question, I want to consider an historical coincidence, reflected in the publication of two books … although one cannot help wondering, as the Historian is so often left to wonder, if the forces giving rise to one occurrence may have given rise, in subtle and unfathomable ways, to the ‘coincident’ occurrence.

The year 1962 saw the publication of Rachel Carson’s Silent Spring,1 a book that many mark as the starting point of the modern environmental movement. Carson lifted the lid on the devastating impact of artificial pesticides, like DDT, on the natural world. The trail of damage and death that she traced into the ecosystem ended not only with the silenced birds, but also with gravely afflicted humans.

Carson was vilified by various contemporary scientists, some of them representing the pesticide manufacturers, but some of them, too, working for the national administration. In the face of failing health and these attacks on her credibility, Carson persevered, and by the time of her death in 1967 her work had prompted a public policy turnaround, and the start of restrictions on the use of DDT.2

And yet, despite her personal greatness and her undeniable achievements, for forty years we have continued to fight her fight, over and over again. The fight is fought on different fronts, in different contexts, but essentially it is the same fight, combating the insidious damage to complex natural systems caused by unrepentant self-interest or, even worse, well-meaning but short-sighted attempts to improve mankind’s control of nature … the road to hell, paved with good intentions. These battles are often won, but victory in the war— a fundamental shift in the way we see the world, which makes it unnecessary to fight more battles—remains elusive. Is there something about the ground we have chosen to defend that keeps us from the triumph of balance, harmony, goodness, abundance, nourishment and loving interdependence that we seek?

Donella Meadows, one of the giants of the contemporary sustainability movement who, like Carson, died tragically young, felt that environmentalists themselves have contributed to this inability to slough off the old skin:

 

Environmentalists have failed perhaps more than any other set of advocates to project vision. Most people associate environmentalism with restriction, prohibition, regulation, and sacrifice … The best goal most of us who work toward sustainability offer is the avoidance of catastrophe. We promise survival and not much more. That is a failure of vision.3

Meadows argues that we are so caught up with combating and protecting, so caught up with what is wrong with our world, that we give no time to articulating and sharing a vision of what we really want— not what we will ‘settle for’, but what we really want—‘It is pitifully inadequate to describe the exciting possibilities of sustainability in terms of mere survival.’

The distinction that Meadows makes between survival and vision, scarcity and abundance, links this discussion to another book born into the scientific community in 1962. It did not sit in the bestseller lists like Silent Spring did, but in its own way it has had a comparable impact. It was not written by a scientific activist, but by an historian of science, Thomas Kuhn.4

The Structure of Scientific Revolutions introduced us to the notion of the scientific ‘paradigm’, that theoretical framework or way of seeing things, that becomes so entrenched in a given period that even evidence from nature seeming to contradict it is somehow accommodated within it.

Various facets of Kuhn’s thinking have been the subject of ongoing academic debate but, despite that, his insights into paradigms and paradigm shifts have thrown light on the way entrenched mental models shape our individual and collective thinking, well beyond the sphere of formal scientific research that he was seeking to elucidate.

One of his most piercing insights concerned the motivation for a shift in paradigm. Kuhn observed that when evidence emerged that caused uneasiness about the validity of the established paradigm, the first response of the defenders of orthodoxy was, in fact, to change … but only at the margins. The changes were to refine or ‘complete’ in some way this or that facet of the current paradigm, or to elaborate on the underlying principle—in other words, the changes had the practical effect of actually reinforcing the established model.5 Even when the evidence of flaws started to become overwhelming, there was still a reluctance to make a fundamental shift in thinking— changes were only just sufficient to stave off the full implications of the evidence.

Now here is Kuhn’s critical insight. No matter how uncomfortable things became in relation to the ability of the current paradigm to make sense of the evidence, the discomfort did not cause a change in paradigm. When the shift finally came, it was not away from a failed paradigm, but towards a new paradigm—a new, fundamentally different, and better theoretical framework for making sense of all the evidence.

This, then, may be one part of the secret of our strange paralysis, of our inability to initiate and embrace the changes demanded by our times. We have been so preoccupied with the threats to our present and future wellbeing, so intent on depicting what will happen if we do not act, that we have given ourselves few reasons to act boldly or to make the shift required. We have busied ourselves at the edges of the current paradigm, the current way of thinking, trying desperately to bend and shape it so that it can respond to each symptom of crisis and save us from harm. Like fearful creatures caught in the headlights of oncoming disaster, we have allowed our vision of the future to be shaped by the future we fear.

But Kuhn has more to say about the implications of a shift in paradigm and, therefore, more light to throw on the nature of our paralysis. He points out that, by definition, the new paradigm cannot simply be an elaboration of the old. There is no place for a sense of comfortable evolution in thinking. Any such thinking would reinforce and belong to the old paradigm. The new paradigm not only represents a clean break from the old. In making that break, it also marks the old paradigm as flawed—not incomplete, but incompatible.6

So, Kuhn’s argument suggests, the paradigm shift—the ‘revolution’—comes when we can embrace a new way of seeing things and, in doing that, can acknowledge the fundamental shortcomings in the old way, even if it appears to have served us well. How does this help us to understand our current inaction in the face of such compelling global reasons to act? To answer that, we must again connect Kuhn’s thinking with Meadows’ discussion of envisioning sustainability.

When Meadows describes the apparently simple dichotomy between what we truly want and what we ‘settle for’, she captures the essence of the paradigm shift required of us if we are to meet the challenges of global sustainability. ‘What we’ve settled for’ represents the old paradigm. It reflects all the compromises, all the accommodations that we have made in shaping a world based on dis-integrated knowledge—based on our infatuation with the parts, not the whole; with symptoms, not causes; with management, not healing; with either/or, not both/and; with trade-offs, not synergies; with scarcity, not abundance. In Meadows’ narrative, this old paradigm reflects the loss of the child’s capacity to see to the very heart of things and to articulate a vision of all that is most precious in our world, and our growing discomfort with such a ‘childish’ vision as we grow up, become more ‘realistic’, more ‘pragmatic’.

In other words, when it comes to questions of global sustainability, the vision of what we really want is a vision of wholeness and healing.7 But in order to embrace that vision and move forward, we are being asked to surrender what we have settled for—all the fragmented thinking and all the convenient compromises and comfortable rationalisations that sustained the unsustainable. It is not easy. Fifty years ago, Leon Festinger described our reflex response to the discomfort of ‘cognitive dissonance’8—the simultaneous engagement with two incompatible ‘knowledges’—and our talent for misleading the intellect, or rationalising, so that we can reduce the experience of conflict and live with the contradiction.

When it comes to making sense of the established paradigm, we appear to have an unlimited capacity to suspend disbelief. The old way is comfortable—intellectually comfortable, because of our ability to rationalise; emotionally comfortable, because we do not have to confront those powerful feelings and values that underpin a vision of what we really want—‘Call it heart, call it soul, whatever is the source of vision, it is not rational mind.’9

It may be, then, that our paralysis has two dimensions. The ‘headlights’ in which we are trapped, seemingly powerless to move, may be our sense of oncoming disaster; but they may also be the uncomfortable brightness of our unspoken vision. We are preoccupied with the catastrophic consequences of inaction, but seduced by the sense that action comes most readily, most comfortably, from within the old paradigm. On both counts, the new paradigm of wholeness cannot gain sufficient ‘traction’ to set on track the process of a paradigm shift.

So, how to move forward? In particular, how do we trigger that transformation—or, as Kuhn would have termed it, that ‘revolution’— of thinking and action required by our times? The answer surely lies in vision, in a vision of newness so nourishing and compelling that it frees us from the comforts of the old thinking and the constraints of mere survival. And not just an abstract vision, but one that gives concrete expression to the future possibilities, a vision that we can hear and touch and see and taste and smell.

Vision is inextricably bound up with leadership, and leadership at all levels in our community carries a responsibility for helping to shape, articulate and demonstrate the vision of possibilities. At the heart of that vision lies a celebration of opportunity, rather than a wallowing in fear. The way forward—the way of wholeness—abounds in opportunities for living better, fuller, happier, richer lives. At one end of the spectrum, the challenge of climate change is sometimes called a ‘spiritual opportunity’ for humankind. But anyone who attended the Beyond Carbon 2008 conference in Adelaide would also have been struck by the more mundane sense of abundant commercial opportunity communicated by the cleantech industry. This reflects the global upsurge of investment in the technologies and products and services of wholeness, and the prospect of many billions of dollars still to be profitably invested.

Wherever the depths of the catastrophe awaiting us are plumbed, it is incumbent on thought leaders of all sorts in all circumstances to match that source of hand-wringing paralysis with a liberating, inspiring, accessible vision of possibilities. One of Australia’s sustainability giants, Dexter Dunphy, shows us exactly how it is done—how it must be done if we are to step out of the headlights and into a sustainable and sustaining future:

 

We must move to a carbon-free, low-consumption economy and do it fast. We know this. But we go on opening new coal mines, new coal-fired power plants, new factories pouring out more STUFF …

There is an alternative. We are free to choose to create the carbon-free economy, to limit human population and to reduce material consumption. We could live a richer and more satisfying life by making this choice. Australia has most to lose by runaway climate change but also great advantages in leading in limiting global warming. Alternative energy technologies could readily produce all the energy we need without recourse to coal or nuclear fuels. The technology is available now or needs minimal development.

We could:


	produce most food locally and eat organic, fresh, wholesome food;

	renew local communities, walk, ride bicycles and develop effective public transport systems and car sharing;

	limit travel out of the local area to workplaces by making greater use of modern communication technologies;

	live more simply and, if we wish, elegantly, by limiting our possessions to things we actually use, and sharing or hiring things we use only intermittently;

	create a satisfying life-sustaining rather than life-threatening lifestyle;

	support workplaces with meaningful work that contributes to our wellbeing;

	live in harmony with other species on this planet; and

	prefer services to things and cultivate a rich and varied cultural life.



We need to learn again the lesson of the great Zen masters that ‘less can be more’. Alternatively, we can choose to continue to consume—survival is not compulsory.10

Donella Meadows tells us that the art of envisioning lies in recapturing the child’s capacity to articulate what we really want, without submitting to our habit of second-guessing ourselves, seeing first all the reasons why not, and demanding a certain pathway to the goal.11

The way to our vision lies through complexities that will not admit any certainty, but if the vision is true, the path emerges. And we are freed to travel it—from the old paradigm to the new, from paralysis to action, from fragmentation to wholeness, from fear to opportunity.
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Towards a Fossil Fuel–Free Future

Professor Stephen Lincoln

Introduction

As oil prices began to rise sharply from the beginning of 2008, food prices did likewise and it became apparent that major food shortages could afflict a substantial section of humanity unable to meet the increasing cost. The connection between these events is that agriculture and food production are energy intensive and sensitive to energy cost as a consequence. In fact, virtually every aspect of human activity is dependent on a readily available supply of moderately priced energy and it is self-evident that significant disruption of this supply will impact substantially on living standards and economies around the world. While the steady increases in oil prices arose to some extent from market speculation, they were underpinned by increasing demand until the financial collapse of late 2008. The subsequent fall in oil price will give some respite, but with economic recovery the pressure on price will resume as liquid crude-oil reserves deplete and this, in turn, is likely to lead to increases in the cost of natural gas and coal.

At the current rate of extraction the proven oil reserves will be exhausted in 41.6 years (Figure 1). The corresponding figures for natural gas and coal are 60.3 and 133 years. The massive magnitude of energy use is illustrated by the 491.5 exajoules of energy in all its forms used in 2006, enough to heat 180 tonnes of water from freezing to boiling for every person on Earth.1 As population and energy demand increases it is clear that humanity’s 80.9 per cent dependency on fossil fuels (Figure 2) cannot continue indefinitely and that the use of alternative energy sources and the efficiency of energy use must increase greatly to maintain the security of energy supply. Nevertheless, fossil fuels are still expected to represent about 80 per cent of energy consumption in 2030 according to the International Energy Agency (IEA).2

[image: image]

Figure 1: Proven liquid crude-oil reserves in billions of barrels by region at the end of 2007 and the time to depletion determined by the ratio of the size of the reserve to the rate of extraction. These reserves corresponded to 168 600 million tonnes of oil (7054 exajoules), the natural gases reserves were 177 360 billion cubic metres (6507 exajoules) and the coal reserves were 847 488 million tonnes (21 300 exajoules).

Source: BP, BP Statistical Review of World Energy June 2008, BP plc, London, UK, www.bp.com/statisticalreview
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Figure 2: Percentage of global primary energy by source in 2006. The total energy produced was 11 741 million tonnes of oil equivalent or 491.5 exajoules.

Source: International Energy Agency, Key World Energy Statistics 2008, IEA, Paris, France, www.iea.org/textbase/nppd/free/2008/key_stats_2008.pdf

The issue of the security of energy supply superimposes on the increasing realisation that the Earth has warmed by an average of 0.8°C since the beginning of the Industrial Revolution largely because of increased atmospheric levels of carbon dioxide arising from fossil-fuel usage.3 This overall upward trend in temperature shows short time periods over which temperature has stabilised or decreased such as that from 2000 to 2008.4 The warming has not been uniform and has been greatest in the Arctic region.5 The resulting climate change is notably evidenced by melting glaciers and decreasing Arctic sea ice. The combined effects of a rapidly growing population, climate change and rising energy costs pose a challenge to maintaining a secure energy supply and the wellbeing of humanity. An analysis of the way in which we came to this point in our history provides some guidance to achieving a more sustainable future.

The Advent of Fossil Fuels

The Industrial Revolution, which was underway in the UK by the mid-nineteenth century, could not have occurred without the increasing availability of energy and the technology to use it productively. Coal rapidly became the dominant energy source and its use soon spread to Europe where wood had previously been the major fuel. Across the Atlantic the discovery of oil in commercial quantities in Pennsylvania in 1859 accelerated the use of oil as further discoveries in the US occurred, and increasing exploitation of Middle Eastern and other oil fields began. The fossil-fuel age had arrived.

Industrialisation spread rapidly in the western world to produce a wide variety of goods for domestic use and export. Mechanisation of agriculture hugely increased the availability of food and released farm and kindred workers for employment in burgeoning new industries. Although often inequitably shared, wealth grew and living standards improved. This was dominantly possible due to the increasing availability of moderately priced energy from fossil fuels. During the twentieth century, world population grew from 1.6 to 6.1 billion, average world per capita income increased from US$900 to US$8000 coincident with global energy consumption rising from about 40 exajoules in 1900 to 430 exajoules in 2000.6 The magnitude of current energy consumption is illustrated by those of the twenty highest energy consuming countries in 2007 shown in Figure 3.
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Figure 3: Primary energy consumption by the twenty major consumer countries in petajoules in 2007.

Source: BP, BP Statistical Review of World Energy June 2008, BP plc, London, UK, www.bp.com/statisticalreview

The demand for energy is projected to grow from 487 exajoules in 2005 to 733 exajoules in 2030.7 (Estimates of global energy use vary slightly between sources due to variations in accounting procedures.) This corresponds to a likely 19 per cent increase in demand for the Organization for Economic Cooperation and Development (OECD) countries while that for the non-OECD countries is likely to be 85 per cent. A coincident increase in global carbon-dioxide emissions from 28.1 billion tonnes in 2005 to 42.3 billion tonnes in 2030 is anticipated. It is apparent from this that fossil fuels will continue to provide a major proportion of world energy well into the twenty-first century.8 This will be particularly the case if the vast and largely unexploited heavy oil, oil sand, shale oil and methane-hydrate deposits, which are much greater than the original reserves of liquid crude oil and natural gas, come into play.9 Half of these resources are probably recoverable but not necessarily at a price competitive with alternative energy sources, and the problem of reducing carbon-dioxide emissions remains.

In an attempt to reduce carbon-dioxide emissions from fossil-fuel usage, proposals for carbon-dioxide capture and storage are attracting substantial attention.10 This technology is presently only readily applicable to large stationary sources of carbon dioxide such as fossil fuel–fired power plants where it may be captured from flue gases and either permanently stored as carbon dioxide or converted to carbonates in suitable geological formations. At present, only a few million tonnes are captured and stored annually and the application of this technology will have to be greatly increased if any significant impact is to be made on the 30 billion tonnes of carbon dioxide arising from fossil-fuel combustion in 2008 and increasing thereafter. This development could cost as much as US$50 per tonne of carbon dioxide and render alternative energy sources more cost competitive.

The Carbon-Dioxide Problem

Carbon dioxide is a major component of the biological and geochemical carbon cycles that control all life on Earth. The most obvious part of these complex processes is photosynthesis. Sunlight powers the combination of carbon dioxide and water to produce carbohydrates, which lead to all of the other complex molecules that make up green plants while at the same time generating the oxygen we breathe.

It is rather strange that instead of being viewed as one of the most important molecules sustaining our existence, carbon dioxide is sometimes viewed as just the opposite in climate-change discussions. The ability of the increasing but small percentage of carbon dioxide in the atmosphere to affect Earth’s climate is sometimes subject to disbelief. This is understandable to some extent as nitrogen and oxygen together make up 99 per cent of the atmosphere and it seems reasonable to think that they should play a dominant role. However, because of the quantum science governing the absorption of energy by molecules, nitrogen and oxygen cannot absorb infra-red radiation and therefore do not contribute to the warming of the atmosphere, or the greenhouse effect, as does carbon dioxide, which absorbs infrared radiation and is the second most important greenhouse gas.

As the Industrial Revolution progressed, the small percentage of carbon dioxide in the atmosphere began to increase from about 0.027 per cent by volume to the 0.038 per cent which it is today. This arose dominantly from the burning of fossil fuels. In the late nineteenth century a few perceptive individuals, such as the great Swedish scientist Svante Arrhenius, realised that this would cause an increasing proportion of the infra-red radiation emanating from Earth’s surface to be retained in the atmosphere and that global warming would result.11 Today, extensive calculations of the effect of increasing atmospheric carbon-dioxide and other greenhouse-gas levels on future climate are the preoccupation of many who seek to predict how serious the resulting climate change might be. Such studies are the basis of the daunting climate projections made by the Intergovernmental Panel on Climate Change (IPCC) if we do not change our habits and restrict the carbon-dioxide atmospheric content to a maximum of 0.045–0.055 per cent, or 450–550 parts per million, to limit global warming to 2–3°C to minimise climate change.12
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Figure 4: The variation of atmospheric carbon-dioxide levels in parts per million by volume (ppm) at Moana Luo, Hawaii. The regular rise and fall of the carbon-dioxide level about a steadily rising mean value is a consequence of carbon dioxide being taken up in photosynthesis during spring and summer, and being released as deciduous plants lose their leaves which release carbon dioxide as they decay in autumn and winter.

Source: National Oceanographic and Atmospheric Agency and P Pans, NOAA/ESRL, www.esrl.noaa.gov/gmd/ccgg/tends/

Of the 30 billion tonnes of carbon dioxide released through fossil fuel use in 2008 about 10 billion tonnes were absorbed largely by increased plant growth and the oceans, which became more acidic as a consequence, while the remainder further increased the atmospheric carbon-dioxide level. Global carbon-dioxide emissions are accelerating, and the consequent growth in atmospheric carbondioxide levels is monitored globally.13 The longest such continuous monitoring has been conducted on the slopes of Moana Luo, Hawaii (Figure 4).14 The United States and China are together responsible for 40 per cent of global carbon-dioxide emissions from fossil-fuel burning (Figure 5). By commissioning a new gigawatt coal-fired power plant on an almost weekly basis, China is on the verge of becoming the largest carbon-dioxide emitter from fossil-fuel use.
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Figure 5: The fifteen largest national carbon-dioxide emissions from fossil-fuel burning in 2006.

Source: International Energy Agency, Key World Energy Statistics 2008, IEA, Paris, France, www.iea.org/textbase/nppd/free/2008/key_stats_2008.pdf

Water vapour, with atmospheric levels that vary with season and geographic location, is the most important greenhouse gas and its levels will increase as global warming continues. The levels of the greenhouse gases methane and nitrous oxide are also increasing as a result of growing cattle production and nitrogen fertiliser use. Simultaneously with the rise in greenhouse-gas levels, the melting of ice sheets and glaciers which reflect sunlight back into space further compounds the problem.

Thus, humanity finds itself at a perplexing crossroad. The greenhouse effect dominated by atmospheric carbon dioxide and water vapour has caused the Earth to enjoy an average global temperature of 15°C which has allowed us to live on every continent except Antarctica for much of the Holocene epoch.15
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