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Introduction



A FEW YEARS AGO I agreed to go around a supermarket with a journalist who wanted to write an article on low-carbon food. We trailed up and down the aisles with the Dictaphone running, and she plied me with questions, most of which I was pitifully unable to answer.



“What about these bananas?... How about this cheese?... It’s organic. That must be better... isn’t it?... Or is it?... Lettuce must be harmless, right?... Should we have come here by bus?... At least we didn’t fly! How big a deal is food, anyway?”



It was not at all clear what the carbon-conscious shopper should do. There was clearly a huge gap in the available consumer knowledge, and, on that day, we couldn’t fill it. The article never happened, and it’s probably just as well. Since then I have looked long and hard into all kinds of carbon footprints and carried out numerous studies, including one for a supermarket chain.



This book is here to answer that journalist’s questions, and many more besides. It’s not just a book about food and travel. I want to give you a sense of the carbon impact—that is, the climate change impact—of everything you do and think about. I want to give you a carbon instinct. Although I have discussed the footprint of just under one hundred items, I hope by the time you have read about these you will have gained such a sense of where carbon impacts come from that you will be able to make a reasonable guesstimate of the footprint of more or less anything and everything that you come across. It won’t be exact, but I hope you’ll at least be able to get the number of zeros right most of the time. There are messages in this book for ordinary people, some for businesses, and a few sprinkled in for policy makers too.



Some basic assumptions



I’m hoping I can take three things for granted:



> climate change is a big deal;



> it’s caused by humans,



> and we can do something about it.



However, out of respect for the still-widespread confusion over these assumptions, I have put more about them in an appendix in case you want to check them out before moving on.



Perspective



A friend recently asked me how he should best dry his hands to reduce his carbon footprint—with a paper towel or with an electric hand drier. The same person flies across the Atlantic literally dozens of times a year. A sense of scale is required here. The flying is tens of thousands of times more important than the hand drying. So my friend was simply distracting himself from the issue. I want to help you get a feel for roughly how much carbon is at stake when you make simple choices—where you travel, how you get there, whether to buy something, whether to leave the TV on standby, and so on.



Picking battles



I’m not trying to give you a list of 500 things you can do to help save the planet.1 You could probably already write that list yourself. You will find at least 500 possibilities in here, but this is a book about helping you work out where you can get the best return for your effort. This book is here to help you pick your battles. If you enjoy the read and by the end of it have thought of a few things that can improve your life while cutting a decent chunk out of your carbon, then I’ll be happy. The book isn’t here to tell you what to do or how radical to be. Those are personal decisions.



Is carbon like money?



In one sense, yes it is.



Carbon is just like money in that you can’t manage it unless you understand it, at least in broad terms. Most of the time we know how much things cost without looking at the price tag. I don’t mean that we have an exact picture, but we know that a bottle of champagne is more expensive than a cup of tea but a lot cheaper than a house. So most of us don’t buy houses on a whim. Our financial sense of proportion allows us to make good choices. If I really want champagne, I know I can have it, provided that somewhere along the line I cut out something just as expensive that is less important to me. Our carbon instinct needs to be just like the one we have for managing our money.



That’s where the similarity ends. Unlike with money, we are not used to thinking about carbon costs. It’s also much harder to tell how much we are spending because we can’t see it and it’s not written down. Furthermore, unlike what happens when we spend a lot of money, we don’t personally experience the consequences of our carbon impact because it’s spread across nearly seven billion people and many years.



Enjoy the read



These pages are written for people who want to love their lives and for whom that now entails having some carbon awareness alongside everything else that matters to them.



Dip in. Keep this book by the loo. Read it from cover to cover or flit around. Use it as a reference if you like. Talk about it. Take issue with it. Let me know how it could be improved (info@howbadarebananas.com). Think of it like an early map, full of inaccuracies but better, I hope, than what you had before.



If there’s something else to be gleaned from the book, it is that nearly all of us, including me, have plenty of junk in our lives that contributes nothing at all to the quality of our existence. It’s deep in our culture. Cutting that out makes everyone’s life better, especially our own. I got a big win by swapping my solo car commutes for bike rides and carpools. That works for me, but I’m not prescribing that particular solution for you, because we are all different. I hope you enjoy the read and that, while you are at it, you bump into at least something you can use.



So how bad are bananas?



As it happens, they turn out to be a fine low-carbon food, though not totally free from sustainability issues to keep an eye on—see A banana.







A quick guide to carbon and carbon footprints



Carbon footprint is a lovely phrase that is horribly abused.1 I want to make my definition clear at the outset.



Throughout this book, I’m using the word footprint as a metaphor for the total impact that something has.



And I’m using the word carbon as shorthand for all the different global warming greenhouse gases.



So, I’m using the term carbon footprint as shorthand to mean the best estimate that we can get of the full climate change impact of something. That something could be anything—an activity, an item, a lifestyle, a company, a country, or even the whole world.



CO2e? What’s that?



Human-caused climate change, also known as global warming, is caused by the release of certain types of gas into the atmosphere. The dominant greenhouse gas generated by humans is carbon dioxide (CO2), which is emitted whenever we burn fossil fuels in homes, factories, or power stations. But other greenhouse gases are also important. Methane (CH4), for example, which is emitted mainly by agriculture and landfill sites, is 25 times more potent per pound than carbon dioxide. Even more potent but emitted in smaller quantities are nitrous oxide (N2O), which is about 300 times more potent than carbon dioxide and released mainly from industrial processes and farming, and refrigerant gases, which are typically several thousand times more potent than carbon dioxide.



In the U.S., the total impact on the climate breaks down like this: carbon dioxide (85 percent), methane (8 percent), nitrous oxide (5 percent), and refrigerant gases (2 percent).2



Given that a single item or activity can cause multiple different greenhouse gases to be emitted, each in different quantities, a carbon footprint, if written out in full, could get pretty confusing. To avoid this, the convention is to express a carbon footprint in terms of carbon dioxide equivalent (CO2e). This means the total climate change impact of all the greenhouse gases caused by an item or activity rolled into one and expressed in terms of the amount of carbon dioxide that would have the same impact.3



Beware carbon toe-prints



The most common abuse of the phrase carbon footprint is to miss out some or even most of the emissions caused, whatever activity or item is being discussed. For example, many online carbon calculator websites will tell you that your carbon footprint is a certain size based purely on your home energy and personal travel habits, while ignoring all of the goods and services you purchase. Similarly, a magazine publisher might claim to have measured its carbon footprint but in doing so looked only at its office and cars while ignoring the much greater emissions caused by the printing house that produces the magazines themselves. These kinds of carbon footprints are actually more like carbon “toe-prints”—they don’t give the full picture.
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FIGURE 1.1: The footprint of a lifestyle is bigger than its toe-print.



Direct and indirect emissions



Much of the confusion around footprints comes down to the distinction between “direct” and “indirect” emissions. The true carbon footprint of a plastic toy, for example, includes not only direct emissions resulting from the manufacturing process and the transportation of the toy to the store; it also includes a whole host of indirect emissions, such as those caused by the extraction and processing of the oil used to make the plastic in the first place. These are just a few of the processes involved. If you think about it, tracing back all the things that have to happen to make that toy leads to an infinite number of pathways, most of which are infinitesimally small. To make the point clearly, let’s try following just one of those pathways. The staff in the offices of the plastic factory use paper clips made of steel. Within the footprint of that steel is a small allocation to take account of the maintenance of a digger in the iron mine that the steel originally came from... and so on forever. The carbon footprint of the plastic toy includes the lot, so working it out accurately is clearly no easy task!



To give another example, the true carbon footprint of driving a car includes not only the emissions that come out of the tailpipe but also all the emissions that take place when oil is extracted, shipped, refined into fuel, and transported to the gas station, not to mention the substantial emissions caused by producing and maintaining the car.



A note about high-altitude emissions



Emissions from planes in the sky are known to have a greater impact than those that would arise from burning the same amount of fuel at ground level. The science of this discrepancy is still poorly understood. Nevertheless, because our measure is setting out to be a guide to climate change impact, it is essential to try to take this into account. That is why in this book I have multiplied all aviation emissions by 1.9.4 (Some experts believe the true impact of plane emissions could be even higher and suggest a multiplier of up to 4.)



In the Further information section you’ll find a slightly more technical discussion of the methodologies I have used to get the numbers (page 192).



The essential but impossible measure



The carbon footprint, as I have defined it, is the climate change metric that we need to be looking at. The problem is that it is also impossible to measure. We don’t stand a hope of being able to understand how the impact of our bananas compares with the impact of all the other things we might buy instead unless we have some way of taking into account the farming, the transport, the storage, and the processes that feed into those stages. A key question, then, is this: How should we deal with a situation in which the thing we need to understand is impossibly complex?



One common response is to give up and measure something easier, even if that means losing most of what you are interested in off the radar. The illusionist Derren Brown refers to one of his core techniques as the misdirection of attention: by focusing his audience on something irrelevant, he can make them miss the bit that matters. Examples include an airport waxing lyrical about the energy efficiency of its buildings without mentioning the flights themselves. The same thing can happen by accident. If you settle for a toe-print, there is a very good chance it will misdirect your attention and steer it away from the big deals.



An alternative response to the problem, and the approach that this book is all about, is to do the best job you can, despite the difficulties, of understanding the whole picture. This book is about making the most realistic estimates that are possible and practical and being honest about the uncertainty.



Blurry numbers...



First and foremost, I am trying to get the orders of magnitude clear.



In my work I put a lot of effort into developing a realistic picture of different carbon footprints using a variety of methods. This book draws upon a lot of that, as well as the most credible secondary sources that I have been able to find. However, huge uncertainty remains. So when you see a number like “2.5 kg (5.5 lbs.) CO2e” on an item such as a burger, bear in mind that it is a best estimate. What it really means is something like “best estimate of 2.5 kg (5.5 lbs.) CO2e, probably between 1.5 and 4 kg (3 and 8 lbs.) CO2e and almost certainly between 1 and 10 kg (2 and 20 lbs.).” That is the nature of all carbon footprints. Don’t let anyone tell you otherwise.



Some of the numbers you’ll see are even flakier still. This generally happens when I’m trying to bring the beginnings of a sense of scale to important questions that are almost impossible to quantify. Sometimes my calculations and assumptions are highly debatable, but I’ve included them because I think that just going through the thought process can be a useful reflection on something that matters. Examples include the footprint of having a child, waging a nuclear war, or sending a text message.



If you think you can offer an improvement on any of the numbers in this book, I’ll be very happy to hear from you (info@howbadarebananas.com).



... but they will do...



Let me be emphatic that the uncertainty does not negate the exercise. Real footprints are the essential measure, and nothing short of them will do. The level of accuracy that I have described is good enough to separate out the flying from the hand drying. And even if you use the numbers here to make finely balanced decisions, most of the time those choices will be better informed than if you had no guidelines at all.



... for now



That we find footprinting tricky is a problem for us all. The situation we are in is like sailing round the world with a map from the 1700s. How should we respond? Throw that map away and have nothing? Definitely not! Use a high-quality map of just a small part of the ocean and ignore the rest? No way. Use the maps we have but treat them with caution? Absolutely. Try to make better maps? Of course—and the work is ongoing. This book is just an early map. Better ones will follow. And this book is trying to help you improve the carbon map that you carry around in your own head.



Making sense of the numbers



So far we’ve established what we need to try to measure, but a ton of carbon is still a highly abstract concept. I’m now going to try to give it a bit more real-life meaning.



A note about units



When this book was first published in the U.K., the measurements were given in grams, kilograms, and tonnes (metric tons). For this North American edition, I have continued to use grams, kilos and tons of CO2e as my units for carbon footprints, since that allows us to use a decimal scale that allows a straightforward comparison of impacts. However, I have added some conversions for clarity—in particular, I have given the pound equivalents for measurements in kilograms. So, for example, the carbon footprint of asparagus is described in kg CO2e per pound.



I have not, however, offered any conversions to most of the measurements in grams. One gram is the mass of about 15 drops of water, and there are 30 grams in an ounce. Because there is such a large disparity between a gram and an ounce, including conversions would lead to unwieldy strings of numbers with a lot of decimal places that detract from the bigger picture.



At the other end of the spectrum are tons, and since a tonne, or metric ton, is reasonably close to a U.S. ton, I’ve simply given measurements in tons only, without bothering with any conversions. I took the same approach with liters and quarts, which are fairly close, and all gallons mentioned in the text are U.S. gallons.



What does a ton of CO2e look like?



If you filled a couple of standard-sized 60-gallon garden water tanks to the brim with gasoline and set fire to them, about a ton of carbon would be directly released into the atmosphere. (The carbon footprint of burning that gas by driving is a bit more than that, for reasons explained later.) If you did the same with two cups of gas, that would release just over a kilogram (2 pounds) of carbon dioxide, and if you burned a blob about the size of a chickpea, that would release about a gram. There are a thousand grams in a kilogram and roughly a thousand kilograms in a ton.



How many tons do we each cause?



To give a quick sense of scale, the average North American currently has an annual carbon footprint of around 28 tons. Australians are a tad higher still at around 30 tons, while for the U.K. the figure is around 15 tons. The Chinese weigh in at just 3 tons per head and the Malawians at a tiny 100 kg (about 220 lbs.). Our global average is about 7 tons each. There is more detail on this later on. You get smaller numbers if you include only the obvious bits of your footprint such as household energy and travel or you miss out emissions on goods you buy that are manufactured overseas.



The 10-ton lifestyle



I’m not here to set you a particular target or to make you feel guilty. How you decide to live is a choice that only you can make. I just want to help you understand carbon so that you can do whatever you decide to do with more knowledge.



However, to help get a sense of perspective, I have adopted a 10-ton lifestyle as another unit of measure for this book. I am going to refer to it from time to time, because it gives an alternative and sometimes clearer way of conceiving of those abstract grams and tons of CO2e.



There is not much that is particularly magical about a 10-ton lifestyle—that is, a lifestyle causing 10 tons of CO2e per year—apart from the fact that 10 tons is a round number. It’s certainly not a long-term sustainable target for everyone in the world: if everyone went in for 10-ton living all over the globe, emissions would skyrocket by 40 percent.



I’ve chosen 10 tons as a realistic target that most people ought to be able to meet. For the average North American it would mean a reduction of about 65 percent. In the U.K. and many other European countries, it entails reducing your emissions to only about one-third below your national average.



One way of thinking about the footprint of an object or activity is to put it in the context of a year’s worth of 10-ton living. For example, a large cheeseburger, with a footprint of 2.5 kg (5.5 lbs.) CO2e, represents about 2 hours’ worth of a 10-ton year. If you drive a fairly thirsty car for 1,000 miles, that is 800 kg (1,75o lbs.) CO2e, or a month’s ration. If you leave a couple of the (now old-fashioned) 100-watt incandescent light bulbs on for a year, that would be another month used up. One typical return flight from Los Angeles to Barcelona burns up around 4.6 tons CO2e. That is just under 6 months’ ration in the 10-ton lifestyle.



Truly sustainable long-term targets aren’t practical or helpful in the short term. For example, the U.K.’s target to cut carbon emissions by 80 percent by 2050 is currently the most ambitious of any major economy. If you were to apply this to the stuff they import as well as to the emissions within the country itself, that would take them down to around 3 tons per person per year. Some commentators think they’ll need to go even lower. Ultimately, though, it’s virtually impossible for an individual in the developed world to get down to a 3-ton lifestyle anytime soon. That kind of cut requires the whole economy to be made greener. More modestly, the government of Canada is committed to reducing total greenhouse gas emissions by 17 percent from 2005 levels by 2020, aligned with U.S. targets.5



A short car commute, a daily cheeseburger, and some wasteful lighting habits could easily use up a quarter of the 10-ton budget. Then if you also take the flight from L.A. to Barcelona, that would leave just 3 months’ ration left in the 10-ton budget for everything else that year: other food, heat, buying stuff, health care, use of other public services, your contribution to the maintenance of roads, any wars around the world that your government is involved in (like it or not)—the lot.



You might be wondering whether there are any better ways of spending this or any other sized budget besides blowing most of it on burgers, commuting, and flying. If that question is of interest, this book should give some clues.



How many tons for a life or a death?



I hope the comparisons so far have helped to make a ton of carbon seem a bit more tangible. But let’s see whether it’s possible to get a handle on how much it might actually matter. Our species is good at understanding the direct, immediate, and visible consequences of our actions. We are a lot less smart at grasping the consequences when they are dispersed across billions of people whom we will never meet. This might not have mattered when we lived in caves, but it won’t let us live well in a global society. Our impacts used to be local and visible. Today they are not. Perhaps we need to find it as shocking when we see dispersed suffering inflicted through needless carbon emissions as it would be to see the same suffering inflicted all in one place in front of our eyes by, let’s say, a street stabbing.



I did some “back of the envelope” sums and arrived at a figure of 150 tons CO2e per climate change–related death. I’ve spelled out my calculations in the endnote that follows this sentence.6 If you look it up and follow my sums, you’ll see that I don’t have even the beginnings of a rigorous argument to justify my figure. But it was an interesting thought process and one that, if you do decide to follow it, you might even find faintly plausible. Or you may think my line of thought is hopelessly unrealistic. And maybe you would be right. I was just playing with ideas. It is up to you to decide what meaning to take from them. For me, even a possibility of any realism in this line of thought throws up a challenge.



The 150 tons per life figure would mean that if your lifestyle had the footprint of the average U.S. citizen, one person would have to die from climate change somewhere in the world every 5 years. If you were to fly from L.A. to Barcelona and back 11 times first class—that would be another death.



How much would it be worth paying to save a ton of carbon?



This is not going to be an easy question to answer. An unknown number of lives depends on our response to climate change, and even if we did know how many, it is not as if our society has a consistent approach, even in the very broadest of terms, to determine the kind of value that each one of those lives might have. So, putting a financial value on saving a ton of carbon is going to be tough, to put it mildly. Nevertheless, it’s a question worth pondering because unless we understand there to be real and tangible value in cutting emissions, we will simply never bother and, for better or worse, money has become our language for understanding value.



As I write, the equivalent of $18 per ton is the maximum price of CO2 that companies in the U.K. could have to pay.7 Let’s see what happens if we work on that figure. With global emissions at 50 billion tons, does that mean that the world might be prepared to pay just $900 billion to eradicate our emissions completely? Is that really all it’s worth to us? That’s about three-quarters of a percent of global output in economic terms to have a miracle cure for climate change? A bargain, surely.



Let’s see what $18 per ton implies if you link it in to my estimate of 150 tons per death. That would put the value of a life at just $2,700. The value of the world’s population under this analysis is a mere $18 trillion, or about six times the Gross Domestic Product of the U.K. My hometown of Kendal has about 24,000 people. Would it really be a good deal to blow up everyone in it if it would liberate $65 million? This analysis places the value of the U.K. population at just $164 billion. In other words, the people living in the U.K. are valued at about 5 percent of their GDP.



So how much should it be worth in financial terms to save a ton of carbon? A great deal more than the $18, clearly!







Under 10 grams



A text message



0.014 g CO2e one message



32,000 tons CO2e all world’s texts for a year



The biggest part of a text message’s footprint is the power used by your phone while you type—and of course by your friend’s phone while he or she reads what you’ve written. If the two of you take a minute between you to type and read the message, and you each have phones that consume 1 watt of power when in use, the message’s footprint will be about a hundredth of a gram. This figure takes into account the transmission of a 140-character message across the network.1



Around the world, about 2.5 trillion texts are sent every year.2 Don’t be fooled into thinking that the 32,000-ton footprint for this total is a big number. It isn’t. 32,000 tons is about one ten-thousandth of a percent of the world’s carbon footprint. In other words, texting is not a big deal. It wouldn’t even be a big deal if my numbers were out by a factor of a hundred.



Incidentally, as of 2008, nearly a quarter of all text messages were sent in China, and about a fifth in the Philippines, where they average an impressive 15 messages per day for each phone. The average North American phone sent just a couple of messages a day, whereas British phones manage six texts per handset.



In summary, we can relax about sending texts (but no spam, please).



A cup of tap water



0.06 g CO2e one cup



23 kg (51 lbs.) CO2e a year’s tap water for a typical U.S. citizen



> A year’s supply for one person is the same as a 27-mile drive in an average passenger car.3 That includes drinking, washing, cleaning—the lot.



Unlike the bottled alternative, which has around 1,000 times the impact (see A 500 mL (16 oz.) bottle of water), cold tap water is not a major carbon concern for most North Americans. In the U.S., for example, the provision and disposal of household water accounts for less than third of a percent of the national carbon footprint.4 Climate change looks set to cause serious water stress in some places while other areas are going to have plenty. Interestingly, if our cup of tap water is poured down the drain, its footprint leaps almost fourfold to a quarter of a gram because it is more carbon intensive to treat waste water than to supply the water in the first place.5 If the eventual fate of the drink is to be flushed down the loo along with another couple of gallons, that takes the total to 4 g CO2e.



Tap water itself is one thing. Heating it up is another matter, accounting for a decent chunk of the typical person’s emissions (see A person). See also Swimming pool, and Desalination.



A web search



0.2 g CO2e Google’s estimate for the energy used at their end



0.7 g CO2e from an efficient laptop (a lower estimate)



4.5 g CO2e from a power-hungry machine and making higher estimates of power used in the network



> So that is between 2 and 14 seconds’ worth of 10-ton living for a 30-second single search.



At the low end of the scale, I’ve started off with Google’s estimate of 0.2 g CO2e for the electricity they use at their end when you put in a single search enquiry.6 Add to it just 30 seconds of machine time at your end on an efficient 20-watt laptop while you tap in the search, wait for the result, and scan it for what you want. That’s another 0.1 g, bringing the total so far to 0.3 g. Your local network and the servers that actually host the information you are digging for probably come to at least 50 percent of the amount of power used by your machine, even if they are super-efficient, like your laptop,7 so that takes us to 0.35 g. Wear and tear and depreciation of hardware throughout the whole system probably doubles this because of the emissions that are required in the manufacture of all that kit. That takes us to 0.7 g CO2e for a single enquiry that might let you, say, find the location of the restaurant you’re heading to.



On a more power-hungry desktop computer that uses 150 watts of power, your web search might burn through about 0.75 g CO2e. If you apply the same markups for networks and hardware, we get to a grand total of 4.5 g, with Google accounting for just 0.2 g of that.



You can search for information about the footprint of web searches. You’d find blogs and articles all coming up with different figures based on different assumptions and all including different things. Some look at multiple searches and therefore produce much higher headline figures.8



At the high end of my estimate, the activity of surfing clocks up a carbon footprint at about half the rate of the 10-ton life. In other words, if you spent a whole year browsing the web nonstop, you’d trigger about 5 tons of emissions. That sounds good until you remember that at the same time you might also be wearing clothes, keeping warm, burning calories, getting closer to your next need for medical attention, living in a building that needs periodic maintenance, and so on. Even while you are sitting at the machine, your browsing is just one part of your footprint.



Google is estimated to deal with 200 to 500 million enquiries per day. If we go with the top estimate, and the high-end figure for the footprint of a single search, Google searching accounts for 1.3 million tons CO2e per year. That is a big number, but it is only about one forty-thousandth of our global footprint. We can probably relax about it. Reading the stuff we find is an altogether more carbon-hungry activity—see A computer (and using it).



Walking through a door



Zero CO2e a normal household door on a summer’s day



3 g CO2e getting in through your front door on a cold New York winter’s day



84 g CO2e big electric doors opening into a large stairwell on a cold, windy day in New York



> At the high end, that’s a banana’s worth of greenhouse gas every time you enter the building.



The entrance door of the building where I work has no manual option.9 To get in, you have to press a button and wait while two electric motors whir and double doors swing slowly open, creating a space 2 m wide by 2.5 m high (about 6.5 feet wide by 8 feet high). You enter a spacious stairwell with two large radiators. It takes 18 seconds for the doors to finish closing. This three-year-old building was amazingly rated environmentally “Excellent.”10



The power used by the electric motors themselves isn’t the problem. They account for just 1 g CO2e. The problem is the size of the space you have to open, the time it has to stay open for, and the vast heated space that the doors open onto.



For this building there must have been lots of other options, such as manual doors that swing shut and can be opened singly, with an override button for disabled access. Rotating doors attached to turbines that generate electricity as you pass through have been trialed in Holland but sound like the kind of gimmick that can tarnish the reputation of the renewables industry.



In a typical home on a cold, blustery day, the numbers are more likely to come out at about 3 g, based on opening it by hand and closing it straight away.



An email



0.3 g CO2e a spam email



4 g CO2e a proper email



50 g CO2e an email with long and tiresome attachment that you have to read



> A typical year of incoming mail adds up to 135 kg (300 lbs.) CO2e: over 1 percent of the 10-ton lifestyle and equivalent to driving 200 miles in an average car.



The annual figure provided here is for the typical business user and includes the sending, filtering and reading of every incoming message. According to research by the spam and virus protection specialists, McAfee, a remarkable 78 percent of those incoming emails are spam. Around 62 trillion spam messages are sent every year, requiring the use of 33 billion units of electricity and causing around 20 million tons of CO2e per year. McAfee estimated that around 80 percent of this electricity is consumed by the reading and deleting of spam and the searching through spam folders to dig out genuine emails that ended up there by accident. Spam filters account for 16 percent. The actual generation and sending of the spam is a very small proportion of the footprint.



Although 78 percent of incoming emails sent are spam, these messages account for just 22 percent of the total footprint of your email account, because, although they are a pain, you deal with them quickly. Most of them you never even see. A genuine email has a bigger carbon footprint, simply because it takes time to deal with. So if you are someone who needlessly copies people in on messages just to cover your own back, so that you can claim they should have known about it, the carbon footprint gives you one more good reason for changing your ways. You may find that after a while everyone at work starts to like you more, too.



The average email has just one-sixtieth the footprint of a letter (see A letter). That looks like a carbon savings unless you end up sending 60 times more emails than the number of letters you would have mailed in days gone by. Lots of people do. This is a good example of the rebound effect—a low-carbon technology resulting in higher-carbon living simply because we use it more.



If the great quest is for ways in which we can improve our lives while cutting carbon, surely spam and unnecessary email have to be very high on the hit list, along with old-fashioned paper junk mail.



If only email were taxed. Just a cent per message would surely kill all spam instantly. The funds could go to tackling world poverty, say. The world’s carbon footprint would go down by 20 million tons even if genuine users didn’t change their habits at all. The average user would be saved a couple of minutes of their time every day, and there would be a $170 billion annual fund made available. If one cent turned out to be enough to push us into a more disciplined email culture—with perhaps half the emails sent—the anti-poverty fund would be cut in half, but a good few minutes per day would be liberated in many people’s lives, and the carbon savings would be around 70 million tons CO2e—that’s nearly 10 percent of all of Canada’s emissions.



Drying your hands



Zero CO2e letting them drip



3 g CO2e Dyson Airblade



10 g CO2e one paper towel



20 g CO2e standard electric drier



> On average, if you used public toilets six times per day, your hand drying would produce around 15 kg (33 lbs.) CO2e per year; equivalent to 1 kg (2.2 lbs.) of beef.



“What’s the greenest way to dry my hands?” is a frequently asked question, so I’ll answer it even though I have already made the point that if you really want a lower-carbon lifestyle, you should be asking about something more important.



Close to the low end of the scale is drying your hands with a Dyson Airblade. This dryer does the job in about 10 seconds with 1.6 kilowatts of power. Its secret is that it doesn’t heat the air. It just blows it hard. This makes it far more efficient than conventional hand driers.



In the middle of the spectrum I have put paper towels, based on 10 g of low-quality recycled paper per sheet, and only one towel used each time.11 (Of course, if you use two or three towels, the footprint doubles or triples.)



At the high end are conventional heated hand driers. These take a shade longer than the Dyson and use around 6 kilowatts of power. The big difference is explained by the fact that it always takes a lot of energy to create heat.



Right at the bottom of the scale comes not drying your hands at all—or indeed using a small hand towel that is reused many times in between low-temperature washes. I am not a hygiene expert, but I’m told that neither option is good from that point of view: they may even end up adding to the already substantial footprint of the health service (see A heart bypass operation).



A plastic carrier bag



3 g CO2e very lightweight variety



10 g CO2e standard disposable supermarket bag12



50 g CO2e heavyweight, reusable variety



> So that’s 2.5 kg (5.5. lbs.) per year if you use five standard bags per week: about the same as one large cheeseburger.



Over the past few years many supermarkets have been making an effort to reduce the use of plastic bags, and Rwanda has set a dazzling example for the world by banning them altogether. This is fantastic news for other environmental reasons but doesn’t constitute a response to climate change. When someone in the developed world walks home from the store with a disposable plastic bag full of food, the bag is typically responsible for about one-thousandth of the footprint of the food it contains. In other words, it is good if your supermarket is taking action on plastic bags, but don’t let that stop you from asking what it is doing about the other 999 thousandths of its carbon agenda.



Carbon emissions are not the only environmental problem associated with plastic bags, of course. They also have a habit of hanging around in the ecosystem where they can sit for hundreds of years, clogging up animals’ stomachs, killing fish, and being ugly. National Geographic estimates that the world uses between 500 billion and 1 trillion disposable grocery bags per year.13 That’s an awful lot of trash—even if the bags contribute only around one ten-thousandth of the world’s total carbon footprint.



How best to get rid of them, then? Burning releases nasty toxins as well as carbon, although the technology is improving. From a purely climate change perspective, landfill is not too bad. They won’t degrade, so all those hydrocarbons are returned to the ground where they came from for fairly long-term storage. But landfill is nasty for other reasons.



So, although disposable plastic bags aren’t a serious carbon issue, they are still nasty for other reasons. Better alternatives are a backpack (which makes things easier to carry and keeps your hands free), a wheelie basket (which prevents you from having to lift things at all), or sturdy, reusable bags. If you do use reusable plastic bags, make sure you really do reuse them: if you get less than five uses out of one, you’d be better off, in carbon terms, with disposable ones.







10 grams to 100 grams



A paper carrier bag



12 g CO2e recycled and lightweight



80 g CO2e an elaborate bag from mainly virgin paper as supplied by many clothing retailers



A common misconception is that paper bags must be lower carbon than plastic. Wrong! The paper industry is highly energy intensive. Printed virgin paper typically produces between 2.5 and 3 kg CO2e per kilo (between 1.1 and 1.4 kg CO2e per pound) of paper manufactured. This is comparable with the emissions required to produce 1 kg (2.2 lbs.) of polypropylene plastic bags. However, paper bags have to be much heavier, so overall the paper bag ends up having a bigger footprint.



Recycled paper is roughly half as energy intensive to produce as virgin paper. But even a lightweight recycled paper bag produces slightly more greenhouse gas emissions than a typical plastic carrier.



There is another problem at the disposal end as well, which I have not factored into my numbers. Unless you recycle your paper bag, it is likely to end up in landfill, where it will rot, emitting more CO2 and, even worse, methane. Landfill sites vary in their ability to capture and burn methane emissions, but typically there will be around 500 g of greenhouse gas emissions per kilo (or around 1 lb. of gas emissions per 2 lbs.) of paper buried.1



One final detail about paper bags is that they often don’t work, resulting in bruised apples rolling down the street.



Low-carbon tips



> If given a choice between plastic and paper, the plastic one may well be best (see A plastic carrier bag).



> If stuck with paper, recycle it when you are done with it. (It is probably too much to hope that it could be fit for reuse.)



Ironing a shirt



14 g CO2e a quick, expert skim on a slightly damp shirt



25 g CO2e average



70 g CO2e a thoroughly crumpled shirt ironed by unskilled hands



> Five shirts every week is about the same as a 10-mile drive once a year in an average car.



A friend of mine used to iron her husband’s socks (she’s now divorced). If you’re feeling stuck in a similar routine, I hope you will find the carbon argument gives a bit more power to your elbow.



Although ironing isn’t the biggest environmental issue, there may be scope for saving a little bit of carbon here—and perhaps some lifestyle improvement, too. For ironing that simply has to be done, the best green step is to have the clothes slightly damp and use the ironing process itself to finish off the drying. That saves both time and carbon (especially if you otherwise would be using an energy-hungry tumble drier—see A load of laundry). Even more effective is simply using the iron less often.



A few people allegedly enjoy this activity, almost as a hobby. If ironing is how you get your kicks, it works out at about 400 g CO2e per hour. That’s about five times worse than watching the average TV but dramatically better than going for a drive. I have also heard ironing described as having meditative value. I can only assume that this goes something along the lines of “a deep reflection on the resentment you notice inside yourself at spending your time in this way.” If this is you, can I recommend a good old-fashioned, Zen-style breathing routine, weighing in at zero g CO2e?



Cycling a mile



65 g CO2e powered by bananas



90 g CO2e powered by cereals with milk



200 g CO2e powered by bacon



260 g CO2e powered by cheeseburgers



2,800 g CO2e powered by air-freighted asparagus



> If your cycling calories come from cheeseburgers, the emissions per mile are about the same as two people driving an efficient car.



I have based all my calculations on the assumption that you burn 50 calories per mile.2 The exact figure depends on how fit you are (the fitter you are, the lower the figure), how heavy you are, how fast you go (the faster, the higher), and how much you have to use the brakes.



All that energy has to come from the food you eat, and that in turn has a carbon footprint. The good news is that the lower-carbon options are also the ones that make the best cycling fuel.



Bananas, of course, are brilliant (see A banana). Breakfast cereal is pretty good (let down slightly by the milk). The bacon comes in at around 200 g CO2e for a 25 g slice with only enough calories for a mile and a quarter of riding.



As mentioned above, two people cycling along using calories from cheeseburgers would between them have about the same footprint as they would have had if they had shared a ride in an efficient car. At the ridiculous high end of the scale, however, is getting your cycling energy by piling up your plate with asparagus that has been flown by air from the other side of the world. At 2.8 kg (6 lbs.) per mile this is like driving a car that does just over 5 miles to the gallon. You’d be better off in a Hummer.



All my figures include 50 g per mile to take into account the emissions that are embedded in the bike itself and all the equipment that is required to ride it safely.3 In the lower-carbon scenarios, the food accounts for only a small part of your impact, and the maintenance of bike and sundry equipment dominates.



Is cycling a carbon-friendly thing to do? Emphatically yes! Powered by biscuits, bananas, or breakfast cereal, the bike is nearly 10 times more carbon efficient than the most efficient of gas-powered cars. Cycling also keeps you healthy, provided you don’t end up under a bus. (Strictly speaking, dying could be classed as a carbon-friendly thing to do, but needing an operation couldn’t: see A heart bypass operation).



Buying a folding bike so that I could commute on the train has been one of the best decisions I have made in recent years—in terms of both lifestyle and carbon. My journey takes 10 minutes longer, but I get half an hour’s exercise and 15 minutes of reading a book each way. Because both of those are things I like doing but struggle to find enough time for, I’ve magicked an extra hour of the stuff I love into my day— while saving money and carbon.



One other thing: by taking my car off the road in rush hour, I cut everyone else’s queuing time as well and reduce the emissions they belch out while they wait (see Congested car commute).



Boiling a quart of water



50 g CO2e gas stove-top kettle, fairly low heat



70 g CO2e electric kettle



115 g CO2e saucepan on the gas without a lid and flames up the side



Some friends of ours have a stove-top kettle that they use on their gas stove, and we ended up debating the environmental pros and cons for months. Finally I spent half a morning measuring different methods. (A sad way of spending time, I know, but I did have a book to write.)



Our plug-in electric kettle was the fastest. Only 10 percent of the electrical energy was wasted, so although inefficiencies in our power stations and distribution systems make electricity a high-carbon way of producing heat, the electric kettle is still a fairly good way of boiling water at home.



How the gas kettle compares with the electric kettle depends on the time of year. In winter, our friends win the low-carbon prize easily. That’s because although some of the heat from the gas flames escapes around the edge of their kettle, that heat isn’t actually wasted: the kitchen is the heart of their house, so all the heat that goes into the room is useful. In their house, in fact, the gas stove is the most efficient form of heating because nothing is wasted up the flue (as it is with a gas furnace), nor is any heat sent to unoccupied rooms or lost in pipework (as it is with central heating).



In the summer, our friends still win the low-carbon prize provided they are willing to put their kettle on a small gas ring to maximize the proportion of the heat that goes into the water, rather than being lost around the sides. Doing this gives them a 30 percent carbon savings over the electric kettle but also means it takes three times as long (12 minutes) to boil. If they use large gas ring, the result is slightly more carbon than the electric kettle—and it’s still 50 percent slower.



Saucepans turned out to be less efficient than stove kettles. It only makes sense to bring water to the boil in a saucepan if you are putting vegetables in at the start, in which case there is the benefit that they begin cooking a bit even before the water boils. If you do use a saucepan, keep the lid on (20 percent waste if you don’t) and make sure the flames don’t go up the sides (potential for another 20 percent waste).



To summarize, kettles are better than saucepans, and gas beats electric—but only if you are not in a hurry or you want to heat your room anyway. Just as important, of course, is not to boil more water than you actually need.



Four kettle design improvements are worth a mention, since there are some incredibly simple features waiting to hit the mass market.



> Although only about 10 percent of the heat generated by an electric kettle is wasted, I was surprised at how hard it was to find a kettle with proper insulation. Better insulation would also mean that if you forget it has boiled, or you accidentally boil more than you need, it would stay hot for longer.



> A kettle with a thermostat so that you can set it to 85°C (185°F) when that is all you need—such as when making coffee or herbal tea—is quicker, cheaper, and lower carbon, and it probably reduces the chance of mouth cancer. The Morphy Richards Ecolectric Kettle, so far not easily available in North America, is the only one I’ve found with this feature.



> An old-fashioned whistle or a beep option would stop you from forgetting when it has boiled.



> The Eco Kettle, already on the market, allows you to decant just the amount you need from a reservoir, making it easier to boil only what you need.



The Dragons’ Den must be waiting for someone to put all these features together.



An apple



Zero CO2e plucked from the garden



10 g CO2e local and seasonal



80 g CO2e average; that’s 550 g per kilo (225 g per pound)



150 g CO2e shipped, cold stored, and inefficiently produced



> Apples are a low-carbon food wherever they come from. Beyond that it is difficult to be certain about the details.



As you’d expect, local, in-season apples are best, but there is nothing particularly bad about buying them from anywhere in the world, as long as they travel on a boat rather than a plane. Indeed, in early summer, when any local apples will have been in cold storage for months, importing may be the lower-carbon option.



One study from a university in New Zealand found that apples grown in that country for the U.K. market incurred just 185 g CO2e per kilo (90 g per pound)—significantly lower than U.K. apples for local consumption, which came in at 271 g per kilo (130 g per pound).4 The argument made in the study was that U.K. production entailed greater use of fossil fuels on the farm and required more cold storage. The study also cited New Zealand’s cleaner electricity mix. These factors, it claimed, outweighed the emissions from shipping the produce halfway around the world.



The same arguments can be applied to imports to parts of North America. Electricity in the U.S. is slightly more carbon intensive than in the U.K., but Canada’s is on a par with that of New Zealand (see Unit of electricity). The distances clearly vary depending on where you are shipping to.



A similar comparative study referenced by the U.K. government’s Department for Environment, Food and Rural Affairs (Defra) produced similar orders of magnitude but found, conversely, that for Germany (which should be similar to the U.K.) local apples were more carbon friendly than those sourced from New Zealand.5 It’s difficult to unpick the arguments and determine who got closer to the truth. Each study went about things slightly differently and made different assumptions. This story illustrates an important point: these kinds of study are always tricky, heaped with far more uncertainties and subjective judgments than many people like to admit.6



One last point: as with all fruit and vegetables, it’s a good idea to buy the most misshapen ones you can get, because that encourages the supply chain not to chuck them in the garbage before they ever reach the store.



A banana



Zero g CO2e grown in your own garden



80 g CO2e imported from the other side of the world (or 480 g per kilo/240 g per pound)



> To answer the question in the title of this book, bananas aren’t bad at all. They’re brilliant! To emphasize the point, I’m eating one as I write.



Bananas are a great food for anyone who cares about their carbon footprint. For just 80 g of carbon, you get a whole lot of nutrition: 140 calories as well as stacks of vitamin C, vitamin B6, potassium and dietary fiber. Overall, they are a fantastic component of the low-carbon diet. Bananas are good for just about everyone—athletes, people with high blood pressure, everyday cycle commuters in search of an energy top-up, or anyone wishing to chalk up their recommended five servings of fruit and vegetables per day. There are three main reasons that bananas have such low carbon footprints compared with the nourishment they provide:



> They are grown in natural sunlight—no hot-housing required.



> They keep well, so although they are often grown thousands of miles from the end consumer, they are transported by boats (about 1 percent as bad as flying).



> There is hardly any packaging, if any, because they provide their own.7



On top of their good carbon and healthy eating credentials, the fair-trade version is readily available.8



Don’t let me leave you with the impression that bananas, for all their good qualities, are too good to be true. There are environmental issues. Of the 300 types in existence, almost all those we eat are of the single, cloned “Cavendish” variety. The adoption of this monoculture in pursuit of maximum, cheapest yields has been criticized for degrading the land and requiring the liberal use of pesticide and fungicide. Furthermore, although land is dramatically better used for bananas than beef in terms of nutrition per acre, there are still parts of the world in which forests are being cleared for banana plantations9 (see Deforestation).



Overall, however, the only really bad bananas are any that you let rot in your fruit bowl. These join the scandalous 40 to 50 percent of food wasted in the U.S.10 and many other countries. If you do find yourself with bananas on the turn, they are good in cakes and smoothies. I have a distant childhood memory that they are also tasty in custard.



An orange



Zero g CO2e grown in your own garden



90 g or 500 g CO2e per kilo (230 g per pound) shipped 2,000 miles by boat and 500 by truck.



1 kg CO2e each or 5.5 kg per kilo (2.5 kg per pound) air-freighted for the start of a season



Most oranges, along with most apples and bananas, are great from a carbon perspective.11 They keep well and so can be grown in natural conditions and shipped around the world to wherever they are required.



The important thing to note here is that although there are often lots of food miles, these ones are usually fairly climate friendly. Like bananas, oranges can go on a huge boat and take their time. However, I was told by someone who buys fruit commercially that some supermarkets airfreight some varieties of orange at the start of the season to get them into the stores a couple of weeks early.



A quart of orange juice can have a footprint equivalent to several pounds of oranges. That’s because orange juice incurs several inefficiencies in its production:



> The pulp is thrown out (so pulpy varieties and smoothies may be more sustainable).



> There are emissions from processing, including pasteurizing and sometimes turning into concentrate for transport purposes, and refrigeration.



> There is the footprint of the carton.



> Transport miles are often higher as the product moves from farm to juicer to cartoner to distributor, sometimes zigzagging wildly around the world.



> Fresh orange juice requires refrigeration. In the U.K. Tesco reports that its freshly squeezed juice has about twice the footprint of the long-life product. Most of that difference will be down to refrigeration.



An hour’s TV



37 g CO2e 15-inch LCD flat screen



84 g CO2e 28-inch CRT TV



97 g CO2e 32-inch LCD flat screen



240 g CO2e 42-inch plasma screen



> One hour per day on the 32-inch LCD comes to 35 kg (77 pounds) CO2e per year—equivalent to a 39-mile drive in an average gas-powered car.



Overall, watching TV turns out to be a remarkably low-carbon hobby, and it beats anything that involves driving. This is good news because the average American spends a massive four hours a day in front of the box (compared with just three and half hours for a European and a mere three hours for a typical Canadian).12 You probably don’t because you read books and, surely, there isn’t time for both.



At its very worst, the 42-inch plasma screen, on for 10 hours per day, could clock up 880 kg (1,940 lbs.) CO2e per year,13 the equivalent of driving an average gas-powered car for about 940 miles. That may sound like a lot, but it actually makes for quite a low-carbon life, because it leaves so little time in your day to do anything else that might have a higher footprint.



The figures above don’t take account of the emissions embodied in the TV set itself. The significance of these emissions—relative to the power the TV actually consumes in use—depends on what TV you have and how often you use it. The figure of 240 kg (530 lbs.) of CO2e is a ballpark figure for the manufacture of a brand new TV costing $750, which at the time of writing is about the price of the energy-hungry 42-inch plasma version. This works out as 22 kg (49 lbs.) per year if you keep it for 10 years. If you watched that TV for 1 hour per day, the emissions from the electricity it will use, at about 80 kg (170 pounds) per year, will still dwarf those of the manufacture. At the other end of the scale, if you spend $300 on a 15-inch LCD, make it last just 5 years and watch it for only half an hour a day, the embodied emissions will dominate your TV footprint.



By watching with friends, you can clearly make things more efficient. The more people you invite around the better, provided they live within walking or cycling distance.



Should you replace your TV?



At my local waste disposal center (that’s the place that used to be called the dump in the days before segregation) they currently have a whole room especially for homeless old-fashioned CRT televisions, most of which work fine but which are being disposed of to make way for modern flat-screen models. The people who run the disposal center say that, at the peak, they were taking in 400 CRT TVs per week.



So what are the carbon implications of trading in an old television for a new one? Figure 3.1 provides some answers. All the sums are based on these assumptions that your old TV is a typical 28-inch CRT model; that whatever choice you make now, you will stick with it for 10 years; and that you will watch 1 hour of TV per day throughout that time.



In short, my sums indicate that sticking with your old TV is a good idea unless you’re happy to switch to something smaller. There are two clear winning options, each with a similar viewing experience and costing about the same over the 10-year period: a new energy-efficient 15-inch flat screen or a second-hand 14-inch CRT. Although the 15-inch flat screen has the lowest energy use, the 14-inch CRT wins overall at just 39 g per hour including the satellite receiver. But if you keep your TV for longer than 10 years, the winning option on every count is to buy the 15-inch LCD.



[image: 9781553658320_0043_001]


FIGURE 3.1: The carbon footprint of different TV options, based on watching for 1 hour per day and not replacing again for 10 years.



If you don’t want to switch to a small screen, however, sticking with the 28-inch CRT screen is the best option, because the embodied energy of its manufacture has already been written off.



So the message is that although getting a new TV does give most people a chance to improve their energy efficiency, if you don’t buy carefully, it is likely to do the reverse.



What about standby?



TVs typically use about 3 watts in standby mode, but since that probably accounts for at least 20 hours out of every 24, it means that your TV could well cause 15 kg (33 lbs.) of emissions over the course of a year even when there’s nothing showing on the screen. If you have a small, efficient TV, that could be the biggest part of its annual footprint. Only you can decide whether standby adds enough quality to your life to justify the 15 kg (33 lbs.). My recommendation is that you cut it if you can, but don’t let the issue torment you. If you spend a lot of time in front of the box, the additional exercise of switching off by hand will probably raise your quality of life slightly.



Lots of different devices around your home, all on standby at once, could collectively be more significant, and it should be said that some standby circuits use a lot more power than 3 watts. With a plug-in power meter costing about $15 you can check. No house should be without one.



Finally, it’s worth mentioning that it also takes carbon to create the programs you watch—but that is a whole other story (see World Cup).







End of sample
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