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      Introduction

    

    
      As society has started to come to terms with the massive implications of man-made climate change, environmental awareness has reached an all-time high. It’s clear now that unless we find ways to slash global greenhouse gas emissions, then by the end of the century much of the world might be radically less hospitable to humans and wildlife than it is today. As a result of this increased awareness, everyone these days has an environmental initiative or product to promote – politicians, supermarkets, even oil companies. Magazines such as Vanity Fair produce special green issues, supermarkets sell foods with labels showing their carbon footprints, and motor shows are full of electric, hybrid and hydrogen cars.

      

    

    Despite this greening of seemingly every element of society, two things have remained stubbornly constant. First, the world is still firmly on a collision course with ecological disaster. As explained in , when you take a cold look at the facts, it’s fairly clear that only a truly radical transformation of the way we use energy will be enough to give us a decent chance of avoiding potentially devastating long-term climate change.

      The second thing that hasn’t changed is that the world is still a hugely confusing place for anyone who wants to live a more environmentally friendly life. Contradictory information abounds and it’s hard to identify sensible advice among all the ill-informed hype and greenwash. Even when you have the facts, there are plenty of tricky conundrums. What’s a greener choice, a hybrid car or an efficient diesel? Solar panels or extra insulation? Organic food, local food or, even, industrially produced food?

      The main purpose of The Rough Guide to Green Living is to answer these kinds of questions. It seeks to separate the facts from the fiction, and to help readers get their environmental priorities in order. This last point is especially important given that many journalists seem intent on telling us that plastic bags, recycling and food miles are the most important environmental issues – which isn’t even nearly true.

      Before launching into the nitty-gritty of topics such as home energy, travel and food, the guide takes a look at the bigger picture. Part one provides some background on climate change, carbon footprints and offsetting. It also touches on a more fundamental question: whether well-meaning individuals can actually make a difference anyway. If half the world consumes less energy and resources, won’t that just make it cheaper for the other half to consume more? Such thoughts may not be very encouraging, but they help us understand that when it comes to a global environmental crisis, the real solutions have to be large-scale ones. This doesn’t mean trying to live a greener life is a waste of time – not at all – but it does suggest we’re likely to make a much bigger difference if we also engage on a higher level, via politics, pressure groups and other channels.

    
      What’s green?
      Writing a guide to green living requires the setting of some boundaries about what does and doesn’t constitute a “green” issue. This guide takes a fairly broad view, so along with specifically environmental topics such as reducing your carbon emissions, you’ll also find a certain amount of advice on topics such as fair trade and animal welfare. However, the guide does focus first and foremost on straightforward environmental issues, and especially on all things related to climate change.

        Climate change, or global warming, is the most urgent and wide-ranging environmental threat that humans have ever faced. Of course, there are many other pressing environmental issues, from species loss to dwindling fresh water supplies in many regions. Prioritizing climate change is not to play down these issues. On the contrary, global warming threatens to compound these other environmental threats as well as bringing about a wide range of impacts of its own.

        Take species loss. There are many causes of this problem, including tropical deforestation for farmland and urban expansion, but the biggest cause of all, going forward, is likely to be the warming of the planet. Climate change could wipe out almost a third of all plant and animal species within decades, according to one landmark scientific study. The same is true of access to water: global agriculture may be rapidly running down ground-water levels, but climate change is having an even bigger impact, by expanding the world’s dry areas and melting the glaciers which feed many important water sources.

        In short, climate change is the pre-eminent environmental issue of our day, a planet-wide problem on a different scale to every other. That’s why the majority of this guide is about reducing greenhouse gas emissions, albeit with nods to other issues along the way.
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      Part I: The Big Picture 

      

      

      
        Climate Change 
      

      
        Your Carbon Footprint 
      

      
        Do Individual Actions Matter? 
      

    

  
    
      Climate Change 

      
        Key questions and answers

      

    

    
      Given the importance of climate change to every section in this content, it’s worth briefly going over some of the key facts and answering the most frequently asked questions about the nature of global warming. This section draws on text from The Rough Guide to Climate Change, which covers the science and symptoms of greenhouse warming – and the large-scale solutions – in much greater detail.

      

    

    
      
        The Basics

      

      
        Is the planet really warming up?
        In a word, yes. Independent teams of scientists have laboriously combed through more than a century’s worth of temperature records (in the case of England, closer to 300 years’ worth). These analyses all point to a rise of more than 0.7°C in the average surface air temperature of Earth over the last century. The first six years of the twenty-first century, along with 1998, were the hottest on record – and quite possibly warmer than any others in the past millennium.

          Apart from what temperatures tell us, there’s also a wealth of circumstantial evidence to bolster the case that Earth as a whole is warming up. Arctic sea ice has lost nearly half its average summer thickness since 1950, and by mid-century the ice may disappear completely each summer, perhaps for the first time in more than a million years. The growing season has lengthened across much of the Northern Hemisphere – hardly a crisis in itself, but a sign that temperatures are on the increase. At the same time, many mosquitoes, birds and other creatures are being observed at higher altitudes and latitudes, their change in habitats being driven by the increasing warmth.

      

      
        But don’t many experts claim that the science is uncertain?
        There is plenty of uncertainty about details in the global-warming picture: exactly how much it will warm, the locations where rainfall will increase or decrease, and so forth. Some of this uncertainty is due to the complexity of the processes involved, and some of it is simply because we don’t know how greenhouse emissions will change over time. But there’s near-unanimous agreement that the global climate is already changing and that fossil fuels are at least partly to blame.

      

      
        How could humans change the whole world’s climate?
        By adding enormous quantities of carbon dioxide and other greenhouse gases to the atmosphere over the last 150 years. These gases absorb heat that’s radiated by Earth, but they release only part of that heat to space, which results in a warmer atmosphere.

          The amount of greenhouse gas we add is staggering – in carbon dioxide alone, the total is more than thirty billion metric tonnes per year, which is more than four metric tonnes per person per year. And that gas goes into an atmosphere that’s remarkably shallow. If you picture Earth as a soccer ball, the bulk of the atmosphere would be no thicker than a sheet of paper wrapped around that ball.

          Even with these facts in mind, there’s something inherently astounding about the idea that a few gases in the air could wreak havoc around the world. However, consider this: the eruption of a single major volcano – such as Krakatoa in 1883 – can throw enough material into the atmosphere to cool the global climate by more than 1°C for over a year. From that perspective, it’s not so hard to understand how the millions of engines and furnaces spewing out greenhouse gases each day across the planet, year after year, could have a significant effect on the climate. (If automobiles spat out chunks of charcoal every few blocks in proportion to the invisible carbon dioxide they emit, the impact would be more obvious.)
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            View of a warming world: a depiction of temperature change by region, 1976–2000 IPCC
          

        

      

      
        Is a small temperature rise such a big deal?
        While a degree or so of warming may not sound like such a big deal, the rise has been steeper in certain locations, including the Arctic, where small changes can become amplified into bigger ones. The warming also serves as a base from which heat waves become that much worse – especially in big cities, where the heat-island effect comes into play. During the most intense hot spells of summer, cities can be downright deadly, as evidenced by the hundreds who perished in Chicago in 1995 and the thousands who died in Paris in 2003.

          Anyhow, the small changes we’ve seen so far could be just the tip of the iceberg. According to the best available science, the global average temperature is likely to rise anywhere from 1.1°C to 6.4°C by 2080–2099, relative to 1980–1999. This range reflects uncertainty about the quantities of greenhouse gases we’ll add to the atmosphere in coming decades and also about how the global system will respond to those gases. Some parts of the planet, such as higher latitudes, will heat up more than others. The warming will also lead to a host of other concerns – from intensified rains to melting ice – that are liable to cause more havoc than the temperature rise in itself.

      

      
        Couldn’t the changes have natural causes?
        The dramatic changes in climate we’ve seen in the past hundred years are not proof in themselves that humans are involved. As sceptics are fond of pointing out, Earth’s atmosphere has gone through countless temperature swings in its 4.5 billion years. These are the results of everything from cataclysmic volcanic eruptions to changes in solar output and cyclic variations in Earth’s orbit. The existence of climate upheavals in the past raises the question asked by naysayers as well as many people on the street: how can we be sure that the current warming isn’t “natural” – ie caused by something other than burning fossil fuels?

          That query has been tackled directly over the last decade or so by an increasing body of research, much of it through the Intergovernmental Panel on Climate Change (IPCC), a unique team that draws on the work of more than one thousand scientists. Back in 1995, the IPCC’s Second Assessment Report included a sentence that made news worldwide:

        “The balance of evidence suggests a discernible human influence on global climate.”

          By 2001, when the IPCC issued its third major report, the picture had sharpened further:

        “There is new and stronger evidence that most of the warming observed over the last 50 years is attributable to human activities.”

          And in its fourth report (2007), the IPCC spoke even more strongly:

        “Human-induced warming of the climate system is widespread.”

          One way in which scientists attribute climate change to greenhouse gases is by looking at the signature of that change and comparing it to what you’d expect from non-greenhouse causes. For example, over the past several decades, Earth’s surface air temperature has warmed most strongly near the poles and at night. That pattern is consistent with the projections of computer models that incorporate rises in greenhouse gases. However, the pattern agrees less well with the warming that might be produced by other causes, including natural variations in Earth’s temperature and solar activity.

          As computer models have grown more complex, they’ve been able to incorporate more components of climate. This allows scientists to tease out the ways in which individual processes helped shape the course of the last century’s warm-up. One such study, conducted at the US National Center for Atmospheric Research, examined five different factors: volcanoes, sulphate aerosol pollution, solar activity, greenhouse gases and ozone depletion. Each factor had a distinct influence. The eruption of Mount Pinatubo in 1991 helped cool global climate for several years. Sulphate pollution peaked in the middle of the twentieth century, between World War II and the advent of environmentalism, and it may have helped produce the slight cool-down observed in the middle of the twentieth century. Small ups and downs in solar output probably shaped the early-century warming and perhaps the mid-century cooling as well. However, the sun can’t account for the pronounced warming evident since the 1970s. The bottom line is that the model couldn’t reproduce the most recent warming trend unless it included greenhouse gases.
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            The temperature changes observed in the last hundred years fit nearly exactly with sophisticated computer simulations – though only when man-made greenhouse warming is included in the models.
          

        

      

      
        Couldn’t some undiscovered phenomenon be to blame?
        Although many people would love to find a “natural” phenomenon to blame for our warming planet, such as the relationship between clouds and cosmic rays, it’s growing extremely unlikely that a suitable candidate will emerge. Even if it did, it would beg a difficult question: if some newly discovered factor can account for the climate change we’ve observed, then why aren’t carbon dioxide and the other greenhouse gases producing the warming that basic physics tells us they should be?

          And there’s another catch. Any mystery process could just as easily be a cooling as a warming agent, and if it were to suddenly wane, it could leave us with even greater warming than we imagined possible. Trusting in the unknown, then, is a double-edged sword. As such, most scientists in the trenches trust in Occam’s razor, the durable rule credited to the medieval English logician and friar William of Occam: “One should not increase, beyond what is necessary, the number of entities required to explain anything.”

      

      
        How do the rainforests fit into the picture?
        The destruction of rainforests across the tropics is a significant contributor to climate change, accounting for roughly a fifth of recent human-produced CO2 emissions. Tropical forests hold nearly half of the carbon present in vegetation around the world. When they’re burned to clear land, the trees, soils and undergrowth release CO2. Even if the land is eventually abandoned, allowing the forest to regrow, it would take decades for nature to reconcile the balance sheet through the growth of replacement trees that pull carbon dioxide out of the air. In addition to the CO2 from the fires, bacteria in the newly exposed soil may release more than twice the usual amount of another greenhouse gas, nitrous oxide, for at least two years. Brazil’s National Institute for Amazon Research estimates that deforestation puts four times more carbon into the atmosphere than the nation’s fossil-fuel burning does.

      

    

    
      
        The Impacts

      

      
        Is global warming necessarily a bad thing?
        Whether climate change is bad, good or neutral depends on your perspective. Some regions – and some species – may benefit, at least in the short term, but many more will suffer intense problems and upheavals. And some of the potential impacts, such as a major sea-level rise, increased flooding and droughts, more major hurricanes and many species being consigned to extinction, are bad news from almost any perspective.

          Perhaps the more pertinent question is whether the people and institutions responsible for producing greenhouse gases will bear the impacts of their choices, or whether others will – including those who had no say in the matter. Indeed, people in the poorest parts of the world – such as Africa – will generally be least equipped to deal with climate change, even if the changes are no worse there than elsewhere. Yet those regions have released only a small fraction of the gases that are causing the changes.

      

      
        How big will the human cost be?
        Quantifying the human cost of climate change is difficult. Weather-related disasters kill thousands of people each year, regardless of long-term changes in the climate. Furthermore, many of the projected impacts of global warming on society are the combined effects of climate change and population growth. For this reason, it’s hard to separate out how much of the current and future impacts are due to each factor, though some experts have tried. A recent report by the Global Humanitarian Forum, a think tank headed by former UN secretary general Kofi Annan, estimated that climate change is already responsible for around 300,000 deaths per year, with a further 300 million people seriously affected.

          In the decades to come, the warming of the planet and the resulting rise in sea level will likely begin to force people away from some coastlines. Low-lying islands are already vulnerable, and entire cities could eventually be at risk. The implications are especially sobering for countries such as Bangladesh, where millions of people live on land that may be inundated before the century is out. Another concern is moisture – both too much and too little. In many areas rain appears to be falling in shorter but heavier deluges conducive to flooding. However, drought also seems to be becoming more prevalent. Changes in the timing of rainfall and runoff could seriously complicate efforts to ensure clean water for growing populations, especially in the developing world. Warming temperatures may also facilitate the spread of vector-borne diseases such as malaria and dengue fever. A report published in 2009 in the Lancet medical journal named climate change as the biggest threat to human health in the twenty-first century.

          Among those scientists prepared to make longer-term predictions, some – such as James Lovelock, the inventor of Gaia theory – foresee unchecked climate change causing a total meltdown of human civilization. “Billions of us will die and the few breeding pairs of people that survive will be in the Arctic where the climate remains tolerable”, Lovelock has written. It should be noted, though, that many other scientists believe this kind of extreme pessimism is both unfounded and unhelpful.

      

      
        How will food production be affected?
        That depends on where the farming or ranching is done, and on how effectively mankind manages to reduce emissions. One study commissioned by the UN suggests that global agricultural productivity is likely to go up over the next century, thanks to the fertilizing effect of the extra CO2 in the atmosphere and to now-barren regions becoming warm enough to bear crops. Unfortunately, any benefit will be limited to the developed world: productivity in the tropics, home to millions of the most vulnerable subsistence farmers (and to much of the expected rise in population in the coming decades) is predicted to fall. A decline in global food production can be expected, too, if the world becomes three degrees hotter than it was in the pre-industrial age, according to the most recent IPCC report.

      

      
        Will New York and London really end up under water?
        Not right away, but it may be only a matter of time. In its 2007 report, the IPCC projected that sea level will rise anywhere from 180 to 590mm by 2090–2100. However, this estimate excluded some key uncertainties about how quickly warming will melt land-based ice, and more recent research has suggested that this century’s rise could be more than a metre. A rise on that scale would cause major problems in many regions – especially when hurricanes and coastal storms are taken into account.

          In the longer term, if emissions continue to rise unabated through this century, the Greenland and/or West Antarctica ice sheets could be thrown into an unstoppable melting cycle that would raise sea level by more than 7m (23ft) each. This process would take some time to unfold – probably a few centuries, although nobody can pin it down at this point – but should it come to pass, many of the world’s most beloved and historic cities would be hard-pressed to survive.

      

      
        How will the economy be affected?
        There is a divergence of views regarding the impact of climate change – and indeed emissions cuts – on national and international economies in the coming century. The most widely cited research into this question was carried out on behalf of the UK government by the economist Nicholas Stern. The Stern Review concluded that global warming could reduce global GDP by 20% within the current century and recommended spending 1% of global GDP each year – starting now – on reducing emissions to help counter that threat. Stern has subsequently admitted that his report underestimated the speed, scale and likelihood of some serious climate impacts and he now advocates spending 2% of GDP on mitigation.

          Other economists have questioned Stern’s methodology, however, and have estimated either higher or lower figures for the costs of avoiding and ignoring climate change.

      

      
        And wildlife?
        Because the climate is expected to change quite rapidly from an evolutionary point of view, we can expect major shocks to some ecosystems – especially in the Arctic – and possibly a wholesale loss of species. According to a 2004 study led by Chris Thomas of the University of Leeds and published in the journal Nature, climate change between now and 2050 may commit as many as 37% of all species to eventual extinction – a greater impact than that from global habitat loss due to human land use. Similar figures emerged from the 2007 IPCC report, which pegs the percentage of plant and animal species that are at risk from a temperature rise of 1.5–2.5°C (a level that now seems almost inevitable) at 20–30%.

      

    

    
      
        The Causes

      

      
        What are the sources of all the greenhouse gases?
        At present, almost every human activity results either directly or indirectly in the release of greenhouse gases into the atmosphere. That’s because most activities currently rely directly or indirectly on energy provided by fossil fuels – coal, oil and natural gas. These fuels, which create CO2 when they’re burned, power everything from the tractors on our farms through to the light bulbs in our homes. Aside from fossil fuels, CO2 is also released by deforestation, and other greenhouse gases – such as methane and nitrous oxide – are emitted by agriculture, rotting waste and various industrial processes. The box overleaf describes the main greenhouse gases and their sources, and the pie chart below shows one breakdown of global emissions into various sectors of the world economy.

          As some climate change sceptics like to point out, even our breathing puts CO2 into the air. In this case, however, there’s no need to feel bad. The carbon we exhale was previously plucked from the atmosphere by plants – either those which we ate directly or those consumed by animals being reared for meat. Biologically, then, we’re basically carbon neutral. It’s our energy use, industries and agriculture that are the problem.
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            One breakdown of the world’s total greenhouse gas emissions, from the 2007 IPCC report. In a populous, developed country such as the UK, the contribution of transport and domestic buildings is higher and the contribution of agriculture and deforestation is lower.
          

        

      

      
        Which countries are emitting the most greenhouse gases?
        There are various ways to compare the greenhouse output of nations. The most obvious metric is current national CO2 emissions per year. By that measure, China is in first place, having recently overtaken the US. Each of those two countries accounts for around a fifth of global emissions. In third, fourth and fifth place are India, Russia and Germany. The UK comes in at number eight, with around 2% of total emissions.

          Looking at current total emissions can be misleading, however. For one thing, since CO2 remains in the atmosphere for around a century, it’s important to also consider historical emissions. This gives a more accurate impression of the total responsibility of each country for the predicament the world finds itself in today. By this measure, the US is the clearer leader, with around 30% of the fossil-fuel CO2 ever released. Russia and China come next, with around 8% each, followed by Germany, with 7%, and the UK, with 6%.

          Even this doesn’t give the full picture, however, since countries vary widely in the number of people they contain. To understand the responsibility of individuals within nations we need to consider the emissions per person. Looked at this way, developing countries shoot down the ranking, as their emissions are split between more than a third of the world population. The US remains very high, though is overtaken by countries such as Australia, where the per capita emissions are around five times higher than those in China, and around 25 times those in India. We’ll look at the typical emissions of UK and US citizens in "Your carbon footprint".
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            This map, reproduced courtesy of [image: website] WorldMapper.org, shows the world’s countries resized according to their greenhouse emissions.
          

        

      

      
        
          Greenhouse gases and their sources
        

        The temperature of any planet is determined partly by the gases in its atmosphere. So-called “greenhouse gases” act like a blanket, absorbing heat that would otherwise escape to space, thereby warming up the planet’s surface. This phenomenon is known as the greenhouse effect.

          The Earth has always had greenhouse gases in its atmosphere. If it had none, the difference between daytime and night-time temperatures would be extreme. Overall, the planet would be much colder, with an average temperature of -18ºC, as opposed to the much more habitable 14ºC we have today.

          Over the past two centuries, human activities have been increasing the concentration of various greenhouse gases in the atmosphere. Following is a brief summary of the most important gases and their sources.
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            Global impact of greenhouse gases
          

        

        
          Carbon dioxide (CO2)
          Carbon dioxide accounts for around three quarters of the total human impact on the climate. The gas typically persists in the atmosphere for around a hundred years, which means emissions from today will continue to have a warming effect throughout the twenty-first century.

            Most of the CO2 released today is emitted by the burning of fossil fuels in power stations, vehicles and buildings, but deforestation and cement manufacture are also significant sources. At present, around half the CO2 we release is absorbed by the land and oceans. However, in the future, scientists expect more of our CO2 to remain in the atmosphere, thereby accelerating global warming.

        

        
          Methane (CH4)
          Methane accounts for around a seventh of human-caused warming. It’s more potent than CO2 but doesn’t persist in the atmosphere for as long. Overall, a kilogram of methane causes a warming impact around 20–25 times greater than a kilogram of CO2.

            Significant sources of methane include sheep and cows (which belch the gas from their ruminant stomach systems), rice paddies, landfill sites and the production of fossil fuels. Methane is basically the same as the natural gas we use for cooking and heating, though once it’s burned on a stove or a boiler, it combines with oxygen to become CO2.

        

        
          Nitrous oxide (N2O)
          Nitrous oxide accounts for around 8% of human emissions. Relatively small amounts of the gas are emitted, but each kilogram causes a warming effect hundreds of times greater than a kilo of CO2. N2O is released naturally by bacteria living in soils, but humans substantially increase the rate at which this happens through the addition of fertilizers. Livestock manure is a particularly potent source of this greenhouse gas, a fact that provides one environmental argument for reducing our intake of animal products (see Methane and Nitrous Oxide). Other sources of N2O include power plants and certain industrial processes.

        

        
          “F-gases”
          The F-gases are a family of synthetic chemicals used as solvents, refrigerants and aerosol propellants, among other things. They include hydrofluorocarbons, perfluorinated carbons and sulphur hexafluoride. F-gases are among the most powerful of all greenhouse gases – thousands of times more potent than CO2. Thankfully, they’re not emitted in particularly large quantities.

        

        
          Other greenhouse gases: water vapour (H2O) and ozone (O3)
          In the case of the above four greenhouse gases, the formula is pretty simple: the more we release, the more warming we create. But there are two other significant greenhouse gases whose relationship both to human activity and global warming is somewhat more complex. The first is water. Taking the form of clouds and humidity, water vapour makes up roughly 1% of the Earth’s atmosphere. It accounts for the majority of the “natural” greenhouse effect and has a greater warming impact than all the human-produced gases put together.

            Water vapour is evaporated from the seas and land as part of the Earth’s water cycle. Human-produced global warming may accelerate this process, since more heat would lead to more evaporation. This, in turn, would cause more warming – and so on. Humans can also make some small changes to the cloud system directly. Plane contrails can lead to cirrus clouds, which many experts believe increases their climate impact (see Beyond CO2).

            The role of ozone is similarly complicated. This unstable version of oxygen exists naturally in the upper atmosphere (the ozone layer) but can also be created by the reaction between sunlight and ground-level pollution. Ozone itself is a greenhouse gas, but by reacting with other gases it can also shorten the livespan of other greenhouse gases.

        

      

    

    
      
        Solutions

      

      
        Can we still fix climate change?
        Probably, yes, though it won’t be easy and the world will need to act very quickly. The climate system includes a number of positive-feedback processes that are expected to significantly amplify the warming caused directly by humans. For example, as ice melts, it exposes sea and rock that will tend to absorb more heat than the reflective ice did. Similarly, as soils warm, they emit more nitrous oxide. The concern is that if we push the climate system too far, we’ll reach a “tipping point” at which these positive feedbacks take over and make global warming both more intense and irreversible.

          Since each positive feedback has its own triggering mechanism, there is no single temperature agreed upon as a tipping point for Earth as a whole. However, scientists, governments and activists have worked to identify useful targets. One goal adopted by the European Union, as well as many environmental groups, is to limit global temperature rise to 2°C over pre-industrial levels. But that ceiling looks increasingly unrealistic – we’re already close to 40% of the way there, and only the lower fringes of the latest IPCC projections keep us below the 2°C threshold by the century’s end. According to a recent report from the UK government’s independent Committee on Climate Change, we’d need to see global emissions peak and begin to fall by 2014 in order to have even a fifty percent chance of avoiding the two-degrees threshold.

          Another approach to forming a global target is to set a stabilization level of greenhouse gases – a maximum concentration to be allowed in the atmosphere. Currently, we’re on 380 parts per million, as compared to 270–280ppm in pre-industrial times. Worryingly, many scientists now believe that 380 is already above the safe limit, and that we need to somehow reduce the carbon dioxide and other greenhouse gases in the atmosphere down to around 350ppm. To do that quickly would probably mean slashing greenhouse emissions almost to zero while at the same time finding ways to increase the amount of CO2 soaked up by the seas and soils, or to capture and store the gases underground. Unfortunately, it seems extremely unlikely that policymakers around the world will show the vision, leadership and diplomacy to execute such a radical plan.

          In other words, we could still avoid irreversible climate change, but it would require either an unprecedented global effort to change our energy sources and lifestyles or a lot of luck in the form of a climate system that turns out to be less sensitive than most experts believe. Or both.

        
          
            Kyoto and beyond
          

          At the 1992 Earth Summit almost all nations signed the UN Framework Convention on Climate Change, which pledges to stabilize greenhouse-gas concentrations at a level sufficient to “prevent dangerous anthropogenic interference with the climate”. Five years later, in Kyoto, Japan, the various signatories finalized a protocol to give teeth to that pledge. The Kyoto Protocol mandated targets for emissions reductions for developed nations averaging 5.2% by 2012, relative to 1990 levels.

            Over the following years, many countries ratified the treaty, though some – notably the US and Australia – refused, on the grounds that they shouldn’t have to make cuts unless developing countries promised to do the same. Kyoto finally became law in 2005, when the proportion of the developed world’s CO2 emissions represented by countries that had ratified the treaty reached the required 55%. By that time, emissions were climbing in many countries and rocketing in China and various other developing nations.

            Kyoto is, at best, just a first step towards a meaningful solution to climate change. Even if all nations met their targets for 2012, then the result would be just a small dip in total emissions. The reality is even worse, as few major emitters are likely to hit their targets. The big question, then, is what will follow on from Kyoto in 2012. Policymakers will attempt to answer this question at a summit in Copenhagen in December 2009. Whether they succeed in hammering out a new global deal ambitious enough to arrest global warming this century remains to be seen.

        

      

      
        Might recession or peak oil solve the problem?
        Carbon emissions tend to move in lockstep with economic activity so it’s true that an economic downturn of the sort we’ve seen since 2008 will have some impact on the world’s carbon output. However, even a very severe global recession would be unlikely to reduce global emissions by more than a few percent, and that benefit would almost certainly be more than offset by falling investment in alternative energy. All told, then, there’s little hope for an environmental silver lining in the slump.

          The same is true for “peak oil” – the point when oil production reaches its final maximum and begins a terminal decline. If the peak arrives in the next few years, as some experts expect, then it might just cause an economic catastrophe severe enough to dint global emissions for some time. That, however, is an unknown. The big question is which fuel sources the world turns to as a substitute for the dwindling oil supplies. If renewables such as solar and wind manage to scale up in time to fill the energy gap, then there will be plenty of reason for optimism. But if the world falls back on coal, then we’ll be staring disaster in the face.

      

      
        What can I do, and will it make any difference?
        As the rest of this content shows, there’s plenty that any individual can do to help reduce emissions. "Your Carbon Footprint" will help you understand your carbon footprint, while "Do individual actions matter?"
						 explains why it’s also important to see the bigger picture and to consider getting involved in other ways. For more detailed practical advice, flick ahead to the sections on home, food and travel that make up the bulk of the content

      

    

  
    
      Your Carbon Footprint 

      
        Understanding and measuring your impact on the climate

      

    

    
      A carbon footprint is a measure of the total greenhouse gas emissions caused by an activity, item, person, business or country. If “footprint” seems an odd choice of metaphor for the release of gases into the air, that’s because the concept of the carbon footprint can be traced back to an earlier, broader, environmental measure: the ecological footprint. This phrase, coined in the early 1990s by Canadian academics William Rees and Mathis Wackernagel, describes the area of the Earth’s surface required to supply the food and goods for an individual’s lifestyle. We’ll come back to ecological footprints later in this section, but for now, let’s focus on carbon.

      

    

    
      
        Understanding Carbon Footprints

      

      
        [image: iPods & iTunes]
        
        
          Spherical balloons showing the volume of various weights of CO2, with a person of average height depicted for scale. The time specified on each balloon shows roughly how long it takes for each UK citizen to generate that amount of CO2 through all their purchases, travel, energy use and activities. (If other greenhouse gases such as methane and nitrous oxide were included the balloons would be even bigger for each time period.)
        

      

      The concept of a carbon footprint – the total global warming impact of something – is simple enough. For the uninitiated, however, the numbers can be close to meaningless. Most of us aren’t particularly good at thinking in terms of units of mass – such as kilograms and tonnes – at the best of times. When the thing being measured happens to be a colourless, odourless gas, things can get hopelessly confusing and abstract.

        To help you make sense of different weights of carbon dioxide, following are some rough pointers. If you can’t get used to grams and kilograms, however, don’t worry too much: in this content, carbon footprints are usually expressed not just in terms of weight but also in terms of more easily graspable equivalents such as the miles driven in an average car.

      
        
          	
            10g of CO2 weighs as much as a pound coin and would fill a shoe box. Equivalent to driving fifty metres.

          	
            100g of CO2 weighs as much as a mobile phone and would fill a household oven. Equivalent to driving five hundred metres.

          	
            1kg of CO2 weighs as much as a bag of sugar and would fill a spherical balloon one metre across. Equivalent to driving five kilometres.

          	
            10kg of CO2 weighs as much as a sack of onions and would fill a family car. Equivalent to driving fifty kilometres.

          	
            100kg of CO2 weighs as much as a large man and would fill a single-decker bus. Equivalent to driving five hundred kilometres.

          	
            1 tonne of CO2 weighs as much as a car and would fill a large detached house. Equivalent to driving around five thousand kilometres.

        

      

      
        Carbon equivalent
        Despite the name, “carbon footprint” refers to all the greenhouse gases caused by an item or activity – not just the CO2. For example, the carbon footprint of beef includes the methane belched up by the cattle. Things would get confusing if carbon footprints were expressed as a certain amount of one gas and a certain amount of another. To avoid this, and to keep things simple, footprints are expressed as “carbon equivalent” – that is, the amount of CO2 alone that it would take to create the same overall warming impact. For this reason, you’ll often see the unit “CO2e” used as the measure of a carbon footprint, though very often (in this content and elsewhere) the e is left off.

      

      
        Why carbon footprints aren’t an exact science
        The aim of measuring the carbon footprint of something – whether that something is a simple bag of sugar or a person’s entire life – is to understand all the climate-changing emissions associated with it. That sounds simple enough, and for some activities, such as burning a litre of petrol in a car, we can say how much CO2 was caused to a fair degree of accuracy.

          For most products and activities, however, accurately measuring the carbon footprint is very difficult. Even if you were trying to work out the footprint of something as simple as a bag of sugar, there would be a huge range of energy flows to factor in – from the oil used by the farmer’s machinery and the natural gas used to produce the fertilizer through to the fuels used to process, pack, transport and distribute the crop. Greenhouse gases might also be released by the soils during the farming and by the crop wastes as they break down.

          In reality, to get accurate information about all these factors would usually be impossible, but even if you did have all the data to hand, there would be still many difficult conundrums left to resolve. To pick one of countless possible examples, should the footprint of the sugar include the emissions from the petrol consumed by the farm labourers driving to and from work? Or how about the CO2 released into the atmosphere five years ago when a patch of virgin rainforest was cleared to make room for the sugar plantation? There are no simple answers to questions such as these, so carbon footprints are always based on certain assumptions and simplifications.

      

    

    
      
        Your Carbon Footprint

      

      If it’s so complicated to work out the carbon footprint of a bag of sugar, then wouldn’t it be impossible to accurately work out the footprint of an entire lifestyle, with all the thousand of products and activities it includes? In short, yes: it’s practically impossible to accurately work out your true carbon footprint from first principles. Nonetheless, it is perfectly possible to get a rough sense of your footprint – and to see where you stand in relation to others in your country and the wider world, and in relation to what experts describe as a sustainable limit.

        A good start is to play with a carbon calculator. These simple online tools allow you to calculate how much carbon various activities in your life generate. There are scores of calculators out there, and they vary widely in accuracy and scope. Many calculators, such as those offered by the various carbon-offset companies, simply let you tot up the emissions caused by a few high-emission activities, such as driving, flying and heating your home.

        These kinds of sites, though useful, miss a lot out. A more comprehensive analysis should include other emissions sources such as the production and transport of all the food and consumer goods we buy. Bags of sugar, for example. And to give the full picture, we’d need to include all the government and private buildings and services we rely upon – from hospitals and schools through to the police and garbage collection.

        There are one or two carbon calculators that attempt to cover some of these kinds of emissions, such as WattzOn (see Online Carbon and Energy Tools). However, it’s often more informative to simply look at the average data for your entire country. The charts overleaf give one breakdown of the carbon footprint of the average UK and US residents, with an average figure for Africa provided for comparison. These figures take the entire emissions of the UK and US and simply divide them by the number of citizens. This way a share of all emissions are included – from house building to agriculture.

      
        Outsourced emissions: whose carbon is it?
        The typical footprint figuresinclude not just the average person’s share of emissions within their own country. They also include emissions created overseas in the farms and factories producing the goods that we consume. To use the jargon they show footprints based on the “consumption” of CO2, not just the “production”.

          Environmentalists tend to argue that a consumption footprint is the only meaningful measure of a person’s contribution to global warming. It would be wrong, they argue, to expect China to accept responsibility for the emissions created by a Chinese factory producing toys for British children. The West has “outsourced” or “offshored” most of its manufacturing industries but that doesn’t reduce our responsibility for the environmental impact of those industries. Studies by the Stockholm Environment Institute and economist Dieter Helm have shown that as much as 35% of the footprint of a UK citizen is created overseas.

          On the other hand, some policymakers argue that manufacturing nations such as China benefit economically from producing goods for export, and therefore they should be held at least partly responsible for those emissions. In the words of Elliott Morley, chair of the UK Parliament’s Energy and Climate Change Committee, “Everyone has some responsibility. It is true that UK emissions have been offshored. But the UK has paid a price in terms of lost jobs, while China has benefited from job creation.”

      

      
        
          One breakdown of the typical person’s CO2 emissions
        

        
          [image: iPods & iTunes]
          
        

        These diagrams, based on data from [image: website] BestFootForward.com, show breakdowns of the typical CO2 emissions per capita in the US and the UK, with a typical African citizen provided for comparison. The footprint figure for each resident is reached by simply dividing the total for each country or region by the population. The figures shown here are higher than the official government statistics because they include international transport emissions and imported goods, both of which are ignored under the Kyoto Protocol. Note, however, that these figures don’t reflect total carbon footprints as they don’t include methane or nitrous oxide. If they did, the figures would shoot up substantially, with the extra emissions allocated mainly to agriculture and manufacture. However, accurate figures for the methane and nitrous oxide emissions caused by the growing of our foods overseas are not easily available.

        
          
            * The figure for Africa excludes aviation and imported goods, as the data isn’t available, though these additional emissions would be minimal
          

        

      

      
        
          Another breakdown of the typical person’s CO2 emissions
        

        
          [image: iPods & iTunes]
          
        

        This analysis of the typical UK citizen’s carbon footprint was adapted from The Carbon Emissions Generated in all that we Consume by the Carbon Trust. Again, national CO2 emissions are divided equally among the citizens but this break down shows a wider range of activities. So driving, for example, is split between leisure and commuting. As before, the figures in this diagram focus only on CO2; if other greenhouse gases and impacts were included aviation and food emissions would grow substantially.

      

    

    
      
        Reducing Your Footprint

      

      The rest of this content is largely about how to reduce your footprint. As the charts on the opposite page show, about half of the average UK or US citizen’s emissions are accounted for by home energy and travel, so these areas are the subject of the next part of this content. Air travel is particularly important – if you’re a frequent flier then your carbon footprint will probably be much higher than the average for your country, not to mention the global average.

        But what about the other half of our emissions? These are caused by the production and transportation of the food and goods we buy, the construction of our homes, offices and roads, and the services we use. We can reduce some of these emissions by avoiding unnecessary purchases, favouring low-carbon food and other goods, and by recycling – all things discussed later in the guide.

        Another approach is to favour brands, shops and services that have sought to reduce their own emissions, and avoid those which have lobbied against mandated cuts in greenhouse-gas emissions. Until fairly recently, the latter category included most of the mainstream business community, especially in the US. (For example, in 2001 the CEO of the US Chamber of Commerce, which represents three million businesses, wrote a letter to President Bush claiming that “the Kyoto Protocol is a flawed treaty that is not in the US interest”.) Today, however, most major companies have recognized the problem and some have managed to cut their emissions considerably. Rewarding these businesses with our custom would seem sensible.

        Some emissions sources are essentially beyond our control. We all benefit directly or indirectly from schools, hospitals and many other government services, but the only simple way to tackle these emissions – other than by deciding to have fewer children – is to engage as a citizen rather than as a consumer. This is discussed in "Do individual actions matter?".

      
        What’s a sustainable carbon footprint?
        When seeking to reduce your emissions, it obviously would help to have a target footprint in mind. So how much CO2 could each of us safely emit without risking the health of the planet? As is so common with climate change, there’s no simple answer to this question. The sustainable footprint for each person on the planet depends on factors such as the world population (which is still growing fast) and how much risk of runaway global warming we’re prepared to accept. Some scientists claim we’re already well into the danger zone, which would imply that the only way to be truly sustainable would be to reduce your carbon footprint to zero. Other experts claim we still have a decade or so to solve the problem, and that if everyone reduced their footprint to around two tonnes – a cut of approximately 80–90% for a UK citizen, depending on how you measure it – then we’d be well on the way to a sustainable future.

      

    

    
      
        Can You Be Rich And Green?

      

      In one sense, the wealthier members of society have the biggest capacity to solve environmental problems. If you can afford to overhaul your home with an eco-renovation and scrap your old car in favour of an electric model, then you’ll have the potential to effect more change than someone with a limited budget focusing on the smaller actions. As a rule, however, there’s a strong correlation between earnings and carbon footprint. Indeed, there’s a certain irony to the fact that the relatively wealthy middle-class people who try hardest to be green are very often those who account for a disproportionate slice of the problem. The middle classes are good at shunning carrier bags, recycling and bemoaning the modern world’s excessively consumer culture, but not necessarily so good at actually reducing their footprints.

        Various studies in the UK, US and Australia have shown that relatively well-off, educated individuals cause as much as twice the carbon emissions as the average person in their country. This isn’t surprising when you consider that the middle and upper classes take the largest number of foreign holidays, live in the biggest homes, worry least about their gas and electricity expenditure, and have the largest disposable income for everything from exotic fruit to laptops. Ultimately, almost every pound or dollar spent generates some carbon emissions, and while it’s possible in theory to spend a lot of money on climate-friendly items such as solar panels, in reality few people manage to have both a high income and a low footprint.

    

    
      
        Online Carbon And Energy Tools

      

      Many websites offer tools to help you measure, manage, track and reduce your carbon footprint. As previously mentioned, most focus solely on direct emissions – such as driving and flying – while ignoring indirect ones such as purchases and government services. Nonetheless, the few sites listed below are definitely worth exploring. For quickly calculating the emissions of a specific activity, such as a flight, you might be better using one of the carbon offset websites.

      
        
          	
            WattzOn
            [image: website] www.wattzon.comWattzOn focuses on energy – hence the “Watt” in the name – rather than carbon footprints as such. But it will tell you the total amount of energy required to support your lifestyle – and the CO2 currently emitted in the production of that energy. The interface is excellent, and the results are easy to understand thanks to a comparison system which lets you visualize your energy footprint in terms of tangible metrics such as a number of constantly illuminated lightbulbs. Check out the EED (Embedded Energy Database) to get a sense of the energy and emissions created by the manufacture and transport of a wide range of items.[image: iPods & iTunes]


          	
            The Carbon Account
            [image: website] www.thecarbonaccount.comThis nicely designed website lets you track your direct emissions over time. You log in and update your “carbon account” with data such as electricity and gas meter readings, petrol consumption and flights taken. The results can be viewed on a graph, helping you see how your emissions are changing over time.[image: iPods & iTunes]


          	
            Bloom
            [image: website] www.bbc.co.uk/bloomThis BBC climate change site offers a range of green-living background guides (some of them written by the author of this content) as well as detailed information on the carbon impact of seventy five different actions, from installing low-energy bulbs to adding a green roof to your home. If you find the Flash animations irritating, look for the link for the static version of the site.

          	
            Carbon Trust Calculator
            [image: website] www.carbontrust.co.uk/publicsites/CFCalculatorThe Carbon Trust was set up by the UK government to help businesses reduce emissions. Their online carbon calculator will be useful for anyone who runs a small business and wants to get a rough sense of its direct carbon footprint.

        

      

    

    
      
        Ways To Think About Costs And Savings

      

      By reducing your carbon footprint, you’ll usually be reducing your energy consumption, which should save you money. In some cases, such as turning down the heating or not flying long-haul on holiday, you won’t need to spend anything upfront in order to make the savings. In many cases, however, you’ll need to balance up savings recouped in the medium or long term with an initial outlay – anything from the price of buying an eco gadget to the cost of having your cavity walls insulated. There are various ways to think about this kind of calculation:

      
        
          	
            Payback period This tells you the period of time after which you can expect the savings to have cancelled out the cost of investment. If you need to spend, say, £200 on improving your insulation, and you expect this would reduce your energy bills by £20 a year, then the payback period would be ten years.

          	
            Return on investment The problem with thinking in terms of payback periods is that it doesn’t consider what else you might have done with the money. For that reason, it’s sometimes more instructive to think about the return on investment. To continue with the same example, by slashing your bills by £20 per year, the £200 investment in insulation would be earning a 10% return – a much better rate than you’d typically get if you left the money in a bank account. Of course, unlike with a bank account you can’t withdraw the money at a future date (unless you sell the home, which hopefully will be worth a little more thanks to the insulation).

          	
            Cost per tonne of CO2 saved Payback periods and returns on investment focus purely on financial costs and benefits. To factor in the ecological benefits, it’s useful to think in terms of the cost per unit of CO2 saved. If the extra insulation reduced the heating bills in your home by half a tonne per year, then the cost per tonne of CO2 would be very low. Even if the home was demolished in fifty years’ time, then the overall cost would have been as little as £4 per tonne. Alternatively, you could spend the same £200 on a new, more efficient dishwasher to reduce your electricity consumption. In this case, you might find that the savings would only be around 100kg (a tenth of a tonne) of CO2 per year. So if the dishwasher lasted ten years, the savings would have cost around £200 per tonne. In other words, you’d get much less ecological benefit for your money with the dishwasher than you would with the insulation.

        

      

    

    
      
        Ecological Footprints

      

      
        [image: iPods & iTunes]
        
      

      
        
          [image: Note]
        

        
          Source: World Wildlife Fund, Living Planet Report 2008

      

      The concept of a carbon footprint grew out of a longer-established and broader idea: the ecological footprint. This is a measure of our consumption levels in terms of the total area of the Earth’s surface needed to support our individual existence. This area – measured in hectares of average productivity – includes the space for growing crops, grazing animals, harvesting timber, catching fish, accommodating infrastructure, absorbing carbon dioxide emissions and storing waste.

        The idea of the ecological footprint developed in the early 1990s, as academics started to try to quantify the various demands that humans place on the planet. It aims to help us understand our lifestyles in the context of the Earth’s so-called carrying capacity – that is, its total ability to sustainably provide resources and ecological services.

        The most comprehensive review of humanity’s ecological footprint is the WWF Living Planet Report, which is published every two years and tots up the demands made by each country for carbon-absorbing land, crop land, grazing land, forest, fishing ground and built-up land. The 2008 report concluded that if the world continues on its current trajectory then by 2030 we’d need two planets to support us sustainably. If everyone wanted to live as we do in the West, then we’d need more planets still.

        The diagram above gives some sense of the inequality in the footprints of people around the world. The global average is 2.28 hectares – roughly half of the figure for the typical British citizen and just a quarter of that for an average American.

        To read more about ecological footprints, download the latest Living Planet Report here:

      
        
          	
            WWF Living Planet Report
            [image: website] panda.org/lpr

        

      

        Or to calculate your own ecological footprint, and find out how many planets we’d need if everyone lived as you do, visit:

      
        
          	
            Earth Day Footprint Quiz
            [image: website] myfootprint.org

        

      

        For more information about the ecological footprint system, visit:

      
        
          	
            Redefining Progress
            [image: website] rprogress.org
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demand | year | rated A+
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Fridge- 650 20 78 | 60% £35 | 18%g
freezer
Dishwasher 410 13 £49 40% £13 70kg
Washing 270 9 £32 30% £5 27kg
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Space heating
147 tons.

Household
1.36 tonnes

Clothing 9.8 tonnes

Aviation 0.67 tonnes

Everything from watching television
to holidays (excluding flying)

Heating at home and at work

Agriculture, food transport by
r0ad, cooking and restaurants

Lighting, home building,
decoration, gardening, DIY, etc

Bathing, showering, washing
and health services

Production, road transportation, retail
‘and washing/drying of clothes and shoes

Travelling to and from work by car or
public transport

Leisure and business
travel,plus air-freight

Schools and school travel, plus
books and newspapers

I Government & defence (0.29 tonnes)

____ Communication (1.6 tonnes)
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Appliance

TV (80watts
playing, 15
watts on
standby)

Video

Battery
charger
@watts)

Microwave
(8 watts)

Average
time in
use

3hours
perday

3 hours.
perday

9 hours
per
week

20 mins
perday

Time on
standby/
Pplugged
in

21 hours
perday

21 hours
per day

159 hours
per week

23-24
hours per
day

kWh
used

203

125

18

70

Percent of
electricity
usedon
standby

57

74

97

98

Annual
savings of
switching
off

£13.80

£11.04

£216

£8.40

Annual
€0, cutof
switching
off

50kg

40kg

7.5kg

29kg
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