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Preface

Four years ago I wrote a book called Not on the Label to explain how the food of our modern industrialized diets is made. Like many people I had become disconnected from the processes involved in getting that food on to my plate. It was a revelation then to me as well as to others that a chicken nugget might consist of chopped up skin and fat disguised by additives rather than be made of lean meat, or that the pristine packs of washed, fresh salad I used to buy in supermarkets generally emerged from factory baths of chlorine thanks to hidden armies of poorly paid migrant workers. I found myself exploring a brave new world in which independent shops, local distribution networks and small farmers around the world were being squeezed out with alarming speed to be replaced by increasingly centralized and industrialized processes that are greedy of fossil-fuel energy and that concentrate the money made from food in the hands of a few corporations. Quite apart from epidemics of obesity, heart disease and cancer, the food this system produced just didn’t taste very nice.

I was overwhelmed and humbled by the response to that first book. I lost track of the hundreds of letters and emails I received from people kind enough to tell me how they had changed their way of eating and shopping, or even their whole lives, after reading it. For some, change meant considerable personal inconvenience or upheaval – there was the elderly couple from Cornwall who vowed never to shop in supermarkets again having read about the working conditions of migrants; there was the city dealer who decided to reconnect with the land, giving up his lucrative career for a smallholding and a more sustainable life. I heard from dozens of people who had started their own campaigns, dozens more who had joined food co-ops, become part of fair trade towns, sought out farmer’s markets, started using breadmakers, or simply gone back to cooking.

In the last four years our understanding has moved on. Concern about the quality of our food and about the wider social and environmental impacts of the way it is produced has at last become the stuff of the mainstream. Celebrity TV chefs have taken up the cause of improving diets and used the all-powerful medium of television to spread the message.

But what has struck me more recently is that while we have become more equipped to chose food that is better for our own health and that of the planet than we were just a few years ago, many of the connections still remain opaque. I find people ask me whether a particular food is all right, whether this brand might be better than that, or one particular retailer better than another, or a new apparently miracle food or technology might be the answer, when what we need for real understanding of the system and what we are being sold is knowledge of how the whole works and why it developed the way it did. What are the forces, economic, political, cultural, that led us down the path of degraded industrialized food in the first place? Where will those forces take us next, if the fundamentals are not changed? How do hunger and migration in one part of the world connect with obesity and ill-health in another? As climate change accelerates, and pressure on resources grows, the answers seem ever more urgent.

This book is an attempt to tackle those questions. When I wrote Not on the Label, I was tapping into a vast amount of work done over many years by health campaigners, aid agencies, union activists, environmental experts, and farming and organic producers’ organizations. Thanks to their efforts, we have all become far more questioning. Many of them once again provided invaluable help in writing this book.

Professor Tim Lang has given frequent advice and kindly read much of the manuscript. Professor David Goodman also read chapters and offered insights in to US policy. Professors Aubrey Sheihani, Erik Millstone, Michael Crawford and Jack Winkler have taught me about sugars, fats, and food policy; Professor John Salt steered me through the minefield of migration statistics. Professor John Stein, Dr Alex Richardson, Bernard Gesch, Jo Hibbeln and Ray Cook also kindly gave me many hours of their time.

Bill Vorley, Tim Lobstein, Jane Landon, Kath Dalmeny, Jeanette Longfield, and Andrew Simms have shared their expert knowledge with endless generosity over the last few years.

Patrick Holden, Craig Sams, Simon Wright and Peter Melchett of the Soil Association have all added greatly to my understanding, as have the MEP for the Greens, Caroline Lucas and the original campaigning school dinner lady, Jeanette Orrey.

I am grateful to the many staff at the aid agencies Oxfam, Christian Aid, Action Aid and Banana Link who helped organize trips and provided detailed background briefings. I owe great thanks too to Greenpeace, and John Sauven and his Amazon team for all their help.

As ever, activists on the ground provided the information without which much of the book could not have been written, sometimes at considerable personal cost. Don Pollard, Dave Richards, Miles Hubbard, ‘Dan’, Spitou Mendy, Binka Le Breton, Edilberto Sena and the late Angela Hale have all been a source of inspiration.

I should like to thank all the officials and press officers at the Food Standards Agency and at supermarket and manufacturing companies who have helped with information and background briefings. I have enjoyed the dialogue with industry thanks to the particular generosity of David Gregory of M&S, Martin Paterson, and Martin Glenn among others.

Much of the work on which this book is based has been carried out in my role as special correspondent for the Guardian. I am incredibly fortunate to work for a newspaper which still invests in investigative journalism and gives its writers such support. I owe an enormous debt to my editors there, to Alan Rusbridger, Paul Johnson, Nick Hopkins, Stuart Millar, Ian Katz, Georgina Henry, Toby Manhire and Katharine Viner, and to many colleagues, including John Vidal, David Adam, Rebecca Smithers, Julia Finch, Ian Griffiths, David Leigh, Nuala Cosgrove and Mary Byrne.

Susannah Osborne not only helped substantially with research but taught me how to organize my files.

At Penguin, Kate Barker has once again coaxed a book out of a manuscript with expert skill; Elspeth Sinclair, Nicola Evans and Sarah Hulbert have somehow kept it to a schedule. Thanks too to Rosie Gailer, Mark Thomson and Robin Shaw. My agent Bill Hamilton as ever helped provide clarity where I lacked it.

My husband Matthew Bullard and my daughters, Ellie, Cecy and Anna, have had to live it, perhaps on occasion more than they would wish, for which the biggest thanks.


1. Cereals

How did it all begin?

It was one of those things that crept up on us and we still can’t quite believe it happened. Looking back, we’d been in denial for some time. Then a friend who hadn’t seen the family for a while came round and blurted out the bald truth. ‘God, Dodi’s got rather fat. In fact, you know, I think that might count as obese.’

Once said, it had to be admitted. If you looked at Dodi from behind when he was sitting down, you could see a substantial spare tyre around his thirteen-year-old middle. It bulged out from his hips and flopped down like a muffin rising up and out over its baking case. He had become quite lazy too, preferring to lounge in front of the fire rather than play in the garden as he used to. His excess weight was slowing him down. His joints seemed stiff" as he climbed the stairs.

We had already put him on a diet, but he had been hooked on a particular brand of instant meal for ages. We had started giving it to him when it was the easiest option at the end of a long working day.

Guaranteed real tuna! Enriched with omega-3 and -6 fats! The feed was of course not much to do with tuna – 10 per cent minimum, it said in the small print, with the omega-3 and -6 as recent fashionable additions. It was made largely from rendered poultry meal mixed with fillers of corn gluten meal, ground rice, soya oil and dried beet pulp.

Dodi is our cat, and we know cats do not eat carbohydrates such as ground rice or sugar nor corn nor vegetable oils in normal circumstances. Nevertheless that’s what we had been feeding him. It said on the packets that it was ‘scientifically formulated’ after all, though it might better have claimed that it was economically and politically formulated. Beet pulp is the waste from the sugar industry. Corn gluten meal is what’s left over from the manufacture of corn syrup or corn starch for a vast range of processed foods and drinks. Rice is both one of the most subsidized and dumped crops in the world. Soya is the ubiquitous commodity that finds its way from the Americas into almost every form of comestible, whether for pets or humans. These are the products of corporate power and agricultural protection, of geopolitics and economic empire, more than any kind of independent science.

While there is every reason for domestic pets to eat waste from human food production, the absurdity of feeding them types of waste they never evolved to eat that actually make them fat and sick ought to be easy enough to see. But we have not apparently been alone in our blindness – feline diabetes has risen dramatically in the last few years in the UK. (Weaning them off this kind of food is another matter. In Dodi’s case he had become so used to the flavourings added by the pet food technologists that he sniffed at anything else. And there is something peculiarly shaming about spending good money on diet cat food.)

There is nothing quite like an obstinacy of children around the kitchen table, their food likes and dislikes irreconcilably at odds, for bringing to mind the human parallels. Like many a parent I have often contemplated the paradox: how did Western mealtimes ever become such a source of conflict in an age of plenty? How did we reach the point at which what we eat has become a source of anxiety as much as pleasure? Why are my offspring asking whether it is in fact possible to send broccoli to the starving in Africa and how could we have slipped into such clichéd admonitions? While we’re on the subject of the starving, why is food aid to poor countries made up of US corn and soya too? Have we entered an age of decadence, in which developed countries are bloated on a surfeit of choice for which we are biologically unprepared? If we are suffering from a surfeit of choice, though, how come the same small handful of ingredients crop up in everything we eat? Are we too subjects of a new economic empire? Where did I, or rather it, all go wrong?

At a minor domestic level, it is easy enough in one sense to see what the driving forces have been. There is no one moment I can locate at which all the faddiness of modern Britain entered our household, but there is a particular experience that symbolizes our loss of power and confidence over our food. It was the arrival of the health visitor a few months after the birth of our first child.

We had moved just before she was born into a new house whose previous owner, harbouring some fantasy of rural life in inner London, had kept a pig in the tiny back garden. The solicitors’ contracts on exchange contained unusual clauses agreeing to white-coated men with long sharp knives being called should said pig not be removed from the property on completion. By the time we took possession in fact all that was left of the pig’s occupation were the remains of a sty, a great deal of manure, and tangles of barbed wire lurking in the grass. We had been secretly disappointed. But the health visitor took one look at the garden, drew in her breath sharply, and then warned me… that there was a dangerous foxglove growing in the remains of the flower bed which might poison my first-born. Agricultural hazards had presumably not featured in her textbook on child health, though material from the food industry may well have done. I remember being bemused by her priorities on safety but for some reason did not think to take her nutritional advice in similar sceptical vein. Her failure to mention the pig in the garden, the proverbial elephant in the room, later struck me as typical of most current nutritional advice in its determined avoidance of the real point. She told me I should wean my breastfed baby on baby rice from a cardboard box. The traditional foods that I might be tempted to give her – bread, porridge, mashed morsels from our own meals – might induce all manner of terrifying allergies and gastrointestinal problems. So baby rice it was – a smooth pap of almost pure white starch from a grain that had had most of its nutrients removed by processing and that does not even form part of the traditional British diet.

Her advice and my following of it were characteristic of the modern malaise about food. Instead of the distillation of generations of experience, the ease of sharing family meals and a food culture developed over centuries, we have come to defer to the pseudo-scientific instructions of professionals before making the simplest of decisions about what we eat.

My own child was not on baby rice for long – it produced instant constipation. But looking back I can see how easy for the user and how vital to the industry this route to feeding was. Babies retain a liking for what they are weaned on. They also in fact retain their taste for what their mothers ate while pregnant, with studies now showing that the flavours of the maternal diet are transferred to the amniotic fluid. Breast milk, unlike baby milk formula, exposes them to the sensory stimulation of a varied diet, since it too takes on the flavour of whatever the mother has been eating, making children more likely to try a range of foods themselves later. Encouraging them to sample different tastes and textures at the right point is a key part of developing a healthy attitude to food. But for the food business, baby cereal from a packet, a child’s palate trained on industrial tastes and textures, graduating to jars of baby food and then to yet more processed foods, is an ideal path.

The ingredients of well-known brands of baby rice tend to have a familiar ring, with a disconcerting overlap with my cat food: rice flour, skimmed milk, whey protein concentrates, sucrose or oligofructose, palm or corn oils, flavouring; and vitamins and minerals to make them acceptable. All those commodity ingredients again, the same division of parts. And in a logical progression, we move from boxed baby rice on to packaged breakfast cereal. The same handful of commodity ingredients wrapped up in yet another form. So it is that 97 per cent of British households today have at least one packet of boxed cereal in their cupboards.

The almost universal hold of breakfast cereal makes a revealing case study of the evolutionary process behind the modern diet. One of the earliest convenience foods, processed cereals represent a triumph of marketing, packaging and US economic and foreign policy. They are the epitome of cheap commodity converted by manufacturing to higher value goods; of agricultural surplus turned into profitable export. Somehow they have wormed into our confused consciousness as intrinsically healthy when by and large they are degraded foods that have to have any goodness artificially restored. As someone who has never enjoyed the experience of breakfast cereal – whichever brand it was, the bits always seemed to me to go from dusty to soggy in the space of a few mouthfuls – I have long been intrigued by how the British breakfast was conquered and what it tells us about the rest of our food. For this is the elephant in the room of course: it is the industrial processing of food that is the real problem, and to understand where not we, but rather it, all went wrong, you have to understand the economic and political structures behind today’s food system.

The transformation of the British breakfast in the last 100 years has been complete. Unlike our European partners we have succumbed almost entirely to the American invention. A century ago simple cereal grains, cooked either as porridge or bread, were the staples of breakfast around the world and in this country too, just as they had been in previous centuries.

When the first National Food Survey was conducted on behalf of the medical officer of the Privy Council, Sir John Simon, in 1863 it questioned 370 families of the ‘labouring poor’ and found that breakfast consisted variously of tea kettle broth (bread soaked in hot milk and salt), bread and butter, bread and cheese, milk gruel, bread and water and oatmeal and milk porridge. In 1901, Joseph Rowntree, collecting the weekly menus of the poor of York, was still finding their breakfast was some bread and butter, perhaps with a little bacon, and shortcake on a Sunday.

Mrs Beeton, it’s true, gave advice to the aspiring middle-classes on preparing a breakfast buffet of cold meats and pie, mackerel, sausages, bacon and eggs, muffins, toast and marmalade, butter and jam, with tea and coffee, in her 1861 Book of Household Management, but the full English breakfast was, as The Oxford Companion to Food puts it, a product of some notional golden era of a more leisured past, usually the world of the late-nineteenth-century country house, and as such an uncommon event. Such meals probably also took place closer to today’s lunchtime than any breaking of the overnight fast at first light.

Today, instead, the British and the Irish are the largest eaters of puffed, flaked, flavoured, shaped, sugared, salted and extruded cereals in the world. We munch an average of 6.7kg of the dehydrated stuff per person per year in the UK and 8.4kg each in Ireland.

The Mediterraneans, generally credited with a healthy diet, have so far kept this form of instant breakfast down to an average one kilo per person per year. The French, those cheese-eating surrender monkeys of American opprobrium, have proved culturally resistant to transatlantic pressure in this as in other fields. While the Eastern Europeans, deprived of marketing until the fall of communism and the break up of the Soviet Union, have barely heard of processed cereals yet, being capable of getting through the first meal of the day with no apparent anxiety and only a few grams a year between them.

How can such a radical overhaul of a food culture come about and was there something peculiarly susceptible about the British and the Americans that led to it? To find out, I went to the US, to the Mid-West states that are the heartland of industrial corn production and to the home of the first cornflakes, to try to understand something of the history and economics of the cereal business.

Prepackaged and ready-to-eat breakfast cereals began with the American temperance movement in the nineteenth century. In the 1830s, the Reverend Sylvester Graham preached the virtues of a vegetarian diet to his congregation and in particular the importance of wholemeal flour. Meat-eating, he said, excited the carnal passions. Granula, considered the first ready-to-eat breakfast cereal, was developed from his ‘Graham flour’ by one of his followers, James Caleb Jackson, for patients at the latter’s water cure resort. It was a baked lump of slow-cooked wheat and water that was said to be hard as rock and had to be broken up and soaked overnight to be edible. It was sold at ten times the cost of its ingredients. The business motive for proselytizing by breakfast cereal was established.

Following on from Jackson, the Seventh Day Adventists took up the mission begun by Graham. A colony of them had set up in a small town called Battle Creek near the American Great Lakes in Michigan. There they established the Western Health Reform Institute in 1866 to cure hog guzzling and to their mind degenerate Americans of their dyspepsia and vices. One of their founding elders had a vision from an angel that a better diet was the way to godliness as well as business success, and one of their young men, John Harvey Kellogg, was groomed to take on the institute’s leadership. He was sent off to study medicine and nutrition, returning in 1876 to take charge of the operation which he turned into the famous Battle Creek Sanatarium. It was a curious, and curiously spelt, money-spinning mix of health spa, holiday camp and experimental hospital. Kellogg, a sort of early cross between Billy Graham and Gillian McKeith, set about devising cures for what he believed were the common ills of the day, in particular constipation and masturbation. In Kellogg’s mind the two were closely linked, the common cause being a lack of fibre, both dietary and moral. Among the tracts for which JH Kellogg became famous were such illuminating titles as Constipation: How to Fight It and What is the Matter with the American Stomach?

But some of the best insights into his motivations come from Man the Masterpiece or Plain Truths Plainly Told about Boyhood, Youth and Manhood, written at the Battle Creek Sanatarium in 1885 and published in a London edition in 1890. In it Kellogg rails against the deterioration of the human race and urges his followers to eat a cereal-based diet. ‘The growing want of the times is for real men of moral worth… The human race is growing weaker physically,’ he wrote. In fact ‘the most hideous monsters of vice’ were ‘waging an unceasing war upon the purity and morals of the race’. Meat eating had led to carnivorous appetites, when the Bible made clear that man in his primitive innocence subsisted solely on the ‘fruits of the soil’. Kellogg went on that he could allow a little meat in connection with fruits and grains, a not unreasonable nutritional prescription and one that might do a deal for saving the planet today, but he added that those wanting to avoid unspeakable ‘sexual sins’ should pay great attention to the diet. From his experience as doctor-owner of the Battle Creek Sanatarium, he could vouchsafe that the vice of ‘self-abuse or masturbation… has become almost universal’, at least among young boys in the US. The peasantry of Europe, thanks perhaps to the greater simplicity of its habits in diet, had succumbed to the ‘horrible vice’ somewhat less, he noted.

To a person struggling to repress evil desires, simplicity in the diet is of the greatest consequence, he went on. ‘The diet should consist of fruits, grains, vegetables and milk. Overeating should be carefully avoided as it produces a plethoric condition… causing congestion of the genitals. Ices, confectionery, and pastries of all kinds should be sedulously avoided…’

Kellogg was generous with further practical advice. If all these precautions failed and parents should discover a small boy was addicted to the practice of self abuse, they should administer proper punishments. In young children the application of a blister, so as to render the parts tender, often worked, he advised. If that and prayer failed to work, parents could use the following method: ‘Draw the prepuce down beyond the glans, passing a silver wire through the skin on either side, and twist the ends together… the pain produced is not great and is in most cases an advantage rather than an objection…’

As well as prescribing daily cold water baths, exercise drills, and unorthodox medical interventions, creating health-giving foods for patients was a major preoccupation. Kellogg, his wife and his younger brother William Keith experimented in the Sanatarium kitchen to produce an easily digested form of cereal. They came up with their own highly profitable Granula, but were promptly sued by Jackson, the original maker of Granula, and had to change the name to Granola. Victorian prudery and religion may have been at the root of processed cereal development, but parables about camels and eyes of needles did not discourage any of these evangelicals from seeing the commercial advantage and using the law to protect their business interests.

Around this time an entrepreneur called Henry Perky had also invented a way of passing steamed wheat through rollers, one grooved and one smooth, to form strands that could be pressed into biscuits to make the first shredded wheat. JH Kellogg experimented further with his team in the San kitchen working on the idea of using rollers and eventually they found a way of rolling cooked wheat to make flakes which could then be baked. By 1896 the first wheat or Granose flakes were being sold commercially. They were followed by an adaptation when the Kelloggs worked out how to use cheap American corn instead of wheat to make the first cornflakes, although initially they had problems keeping them crisp and preventing them from going rancid. This great leap forward is of a piece with other major developments in the industrialization of our diets: it is usually the combination of technological advances and the right economic conditions that lead to radical changes in what we eat.

It was a chronically dyspeptic businessman and former patient of Kellogg’s at the Sanatarium who unleashed the power of marketing on breakfast. Charles Post set up the rival La Vita Inn in Battle Creek and developed his own versions of precooked cereals. He distributed them with such encouraging tracts as The Road to Wellville. ‘The sunshine that makes a business plant grow is advertising,’ he declared. He placed ads for his cereals in papers with paid-for testimonials from apparently genuine happy eaters. He also cheerfully invented diseases which his products could cure. His Grape Nuts were miraculously not only ‘brain food’ but could also cure consumption and malaria, and were even, despite their enamel-cracking hardness, said to be an antidote to loose teeth.

By 1903 Post was making over a million dollars a year and Battle Creek had turned into a cereal Klondike. For four years cereal companies were opening at the rate of one a month. At one point there were over 100 cereal factories operating in the town to satisfy the new craze, many making fabulously exaggerated claims about the health benefits of their products. This symbiotic relationship between sales, health claims and the promotion of packaged breakfast cereals has continued ever since. Nor was it a coincidence that this particular Klondike sprang up in the American Mid-West, whose vast tracts of virgin land had been recently opened up by settlers and turned over to the agricultural production that powered US development.

John Harvey Kellogg was more interested in his crusade against sexual sins and bad eating than maximizing profit, but his brother William, who had worked for John at the Sanatarium for years, felt differently. The Kelloggs had tried unsuccessfully to protect their flaking process with patents. When WK saw how much others were making from the new foods, he launched his own advertising campaign, giving away free samples and putting ads in newspapers.

The road to nutritional corruption opened up early. The Kellogg brothers argued over whether to make the cereals more palatable by adding sugar – the addition was anathema to John who saw sugar as an adulterant and a scourge, but William reckoned it was needed to stop the products tasting like ‘horse-food’. WK won.

Global expansion followed quickly. Britain saw its first cornflakes in 1924 when the company set up offices in London and used unemployed men and boy scouts to act as a sales force for the imported cereal which was shipped in from Canada. By 1936 UK sales topped £1 million, and Kellogg’s was ready to open its first British manufacturing plant in Manchester in 1938. But then the war got in the way, and between 1943 and 1947 production of cornflakes and rice krispies ceased as the factory was forced to make do with turning home-grown wheat into rationed wheat flakes. It wasn’t until the American Marshall Plan provided aid to rebuild Europe after the war that the rise of processed cereal could begin again.

The technology used to make industrial quantities of breakfast cereal today is essentially the same as that developed from the kitchen experiments of those fundamentalist healers, although new ways have been found to add the sugar, salt and flavourings.

Cornflakes are generally made by breaking corn kernels into smaller grits which are then steam cooked in batches of up to a tonne under pressure of about 2olbs per square inch. The nutritious germ with its essential fats is first removed because, as the Kellogg brothers discovered all that time ago, it goes rancid over time and gets in the way of long shelf life. Flavourings, vitamins to replace those lost in processing and sugar may be added at this stage. It then takes four hours and vast amounts of energy to drive the steam out of the cooked grits before they can be rolled by giant rollers into flakes. The flakes go to be toasted at very high temperatures, up to 300 degrees Celsius for five to six seconds, before being dried for packing. Other flaked cereals are made in a similar way. Frosted versions have a sugar/corn syrup mixture sprayed on later in the process. Vitamins may also be sprayed on to the finished product. Economy versions of cornflakes are made from ‘finings’, the fine dust left after corn milling, which is turned into pellets and shaped into flakes by indents in the rollers. The giveaway sign that finings have been used rather than more expensive grits is flakes that are uniform in size and shape.

Steamed wheat biscuits such as shredded wheats are made with wholewheat grains which are pressure cooked with water. They are then passed between rollers which squeeze them into strands and build them up into layers. The layers are cut into squares and baked till dry. Weetabix-type cereals are similarly steam cooked wholegrains with salt and sugar, rolled very thinly and then pressed into biscuits. These processes begin the breakdown of the raw starches in the cereals so even though they are wholegrains they are absorbed more quickly in the body – and they typically have glycemic index scores of around 75, close to the GIs in the 70s or low 80s of cornflakes, Bran Flakes, Special K and Rice Krispies, compared with 45/55 for minimally processed grains such as porridge or mueslis without sugar. (Glucose has a GI of 100 and is what these indexes measure other foods against. They indicate how fast different foods are converted to glucose and absorbed into the bloodstream.)

Puffed cereals were first invented by Alexander Anderson at his laboratory in Chicago at the turn of the twentieth century and were developed by him for the market under the aegis of another company selling itself on the back of religious associations, the Quaker Oats company. Anderson began with rice heated in a sealed test tube which exploded. Several detonations later, he and his engineer adapted a breach loading recoiling cannon to mass produce puffed or exploded grains. You cannot help but admire the ingenuity of the chemical engineering but, as so often with industrial food research, wish the science had been applied to a better cause. Today’s adaptations of the technology are giant sealed cylinders that heat the grains to high temperatures. When they are unsealed the steam pressure in each grain causes it to expand, and they are dried before they collapse. As with corn, rice has its nutritious essential oils removed during milling to make long-life processed cereals.

Cereal shapes meanwhile are made from flours that have been finely milled. They are mixed with water and heated, then extruded through small holes so that they can expand into their final shape. The heating and mechanical working of the cereals breaks down the cell structure of the starch so they tend to have high GI values – in fact very highly milled starches can be worse than sugar in terms of glycemic index, and as bad in terms of dental health. Vitamins which are destroyed in the heat process are added back into the flour mixtures along with sugar, salt and flavourings or once again sprayed on to the finished product. Wholegrain cereal shapes can be made from wholegrain milled down to a powder or from recombined fractions of flour milled down to white.

Worries about the nutritional value of such highly processed grains surfaced early. Post’s company was one of the first to begin the heavy duty presweetening of cereals with sugar coating in the late 1940s. The sales were enviable. The Kellogg company however held back, according to interviews with former employees in Cerealizing America, the highly entertaining account of cereal history by Scott Bruce and Bill Crawford. The charitable Kellogg Foundation which had been set up by then to promote children’s health and education was a major shareholder and was concerned that flogging sugar-coatings to the young might not be compatible with its purpose.

Many of the health benefits claimed for breakfast cereals depended on fortification rather than micronutrients from the raw ingredients, most of which were either destroyed by the process or stripped away before it. The earliest fortification was with vitamin D, the so-called sunshine vitamin, and acted as a marketing tool. It was the war years and governments’ need to maintain the nutritional status of populations subject to food shortages that saw a more general fortification with a range of vitamins and minerals. Heat-sensitive B vitamins, vitamin C and iron and calcium were added. Today a new wave of fortification is coming, and once again its principal purpose is marketing. Inulin, a form of fibre from plants, known to the food industry until recently as a cheap bulking agent thanks to its ability to retain water and mimic the mouthfeel of fats, is now added as a ‘prebiotic’. They have coined this word for it because it resists digestion in the upper gastrointestinal tract and reaches the large intestine almost intact where it is fermented by bacteria, encouraging the production of friendly microflora, which the industry markets too, as probiotics. The inulin, in other words, does what the fibre naturally occurring in wholegrains would do if it hadn’t been stripped out by over processing. It has the added advantage to manufacturers of lowering the GI of the cereals that processing raised in the first place. But you can charge more for fibre you put back in than for a wholegrain and its fibre that you have left alone.

Companies are also looking at adding omega-3 fatty acids such as DHA. (Where my cat food goes, breakfast cereals follow.) There are technical difficulties with this. Since the DHA tends to come from fish, it makes things taste fishy, and its flavour has to be masked with other additives. In addition, the long chain molecules in DHA can be damaged by the high temperature, high pressure processes. Specialist ingredients firms that supply the food industry are working on ways of taking a dairy protein and carbohydrate to form what they call a slurry with tuna oil that is then spray dried to encapsulate the DHA. The process both protects the DHA and locks in the fishy taste until the encapsulated material reaches the lower gut. If all that sounds more like pill technology than food technology, that’s because essentially it is.

All the technology at their disposal has not helped the manufacturers deal with one serious problem however. Industrial cereal processing produces acrylamide. Acrylamide is a chemical compound that has been known to cause cancer in animals for many years and was classified as a probable human carcinogen in 1994. It was thought for a long time that our main exposure to it came from tobacco smoke, or the workplace, and to a very small extent from drinking water as a result of chemical treatment. The World Health Organization sets very strict limits on levels allowed in drinking water which are just one micrograni per litre, or one part per billion. Then in 2002 Swedish researchers unexpectedly found high levels of acrylamide in Swedish construction workers whose blood they were checking for occupational exposure to the compound. They could find no obvious source of the compound at work, and the men did not smoke. They started testing foods to see if they might be the source and found high levels of acrylamide in certain types of food where no one had realized they were present before. Acrylamide in food turns out to be formed mostly in starchy products heated to high temperatures during processing. Ordinary crisps contained levels that were 500 times the levels permitted by WHO in drinking water. Breakfast cereals, industrial breads, snack potato products and chips were the main source of acrylamide in the diet, with crisps and chips having the highest levels. One single crisp could take you up to the maximum level set for drinking water. The findings caused alarm around the world and food safety authorities in several countries commissioned urgent research on their own foods. The UK Food Standards Agency quickly confirmed the Swedish results, highlighting significant levels of acrylamide in supermarket chips, leading brands of crisps, crispbreads and breakfast cereals.

The FSA advice to consumers was blandly reassuring – no need to change their diet, the industry would be working to reduce the formation of acrylamide. It gave the impression that not burning your toast or over-chipping your chips at home were the main things to worry about. But as intense research continued, a rather different picture became clear. A large proportion of acrylamide intake comes from industrially prepared food. ‘Acrylamide contribution from home-cooked food is in general relatively small,’ the latest research from a huge project commissioned by the EU now says. If we burn our toast, not surprisingly most of us don’t eat it but start again.

The EU project also found that when bread is properly fermented over time with yeast, little acrylamide is formed; the problem arises when bread is made in fast industrial processes, as sadly most of it is today. Sour dough breads are better than factory breads too. Intensive farming plays its part. Cereals grown in poor soils low in sulphur are more likely to have higher levels of the amino acid that is linked to acrylamide formation. Using lower temperatures for cooking products such as crisps can help but that slows down production and costs money. When it comes to acrylamide in breakfast cereals and cereal products, the levels found were not as high as in crisps, but the industry has struggled to come up with solutions. The European food and drink industry association, the CIAA, has compiled a toolbox on acrylamide for manufacturers, and from it you get a sense of the huge effort that is going into industrial pilots to see how acrylamide levels could be reduced. But there are no easy answers, and sometimes the toolbox makes clear that the ways of lowering acrylamide are just incompatible with making these types of products. ‘The Maillard reaction [the browning process] which leads to the production of acrylamide also produces the colours and flavours which give baked cereal products their essential characteristics… research has shown that there are as yet no practical options without adverse impact on the sensory and organoleptic properties.’ The industry magazine Food Manufacture wrote nervously in 2006 of consumers currently appearing to be Oblivious to the danger’ but warning that acrylamide could be ‘the next food scare round the corner’. Since then further independent research in Holland has confirmed a link between acrylamide intake from food and cancer. Those eating 40 micrograms of acrylamide a day were twice as likely to get cancer of the ovary or womb as those who had low intakes. That’s equivalent to half a pack of biscuits, a portion of chips or a single pack of crisps. The FSA’s original tests suggested a serving of breakfast cereal could contribute about nine micrograms. And still the official advice concentrates on making sure you don’t overcook food at home.

That processed cereals had become little more than sugary junk with milk and vitamin pills added, was an accusation made as long ago as the 1970s. A US congressional hearing into breakfast cereal in 1970 was told by an adviser to President Nixon on nutrition, Robert Choate, that the majority of breakfast cereals ‘fatten but do little to prevent malnutrition’. Choate was outraged at the aggressive targeting of children in breakfast cereal advertising. He analysed sixty well-known cereal brands for nutritional quality and concluded that two thirds of them offered ‘empty calories, a term thus far applied to alcohol and sugar’. Rats fed a diet of ground-up cereal boxes with sugar, milk and raisins were healthier than rats fed the cereals themselves, he testified to senators.

Battle Creek today is a small backwater in Michigan three hours’ drive from Chicago. There is not much sign now of the cereal gold rush that changed the British palate, and the flake factories working day and night have mostly gone. But the legacy lives on. In their place alongside Kellogg airport and the Kellogg Foundation is Kellogg’s Cereal City. Built in the shape of an old American grain store in post-modern nostalgic architectural style, it is a museum testament to the power of marketing that so maddened Choate. Here you can order a multi-coloured Fruit Loop sundae and take a tour of the collection of early cereal boxes or hear and see the first radio and television programmes that advertised them. Walking through the collection I too was struck by how much our breakfast today is the child of advertising. Trading on our insecurity about health, manipulating our emotions and selling to us through health professionals has always been part of the great puff.

The antique cardboard boxes on show underline how from the first breakfast cereals sold not just a meal but a way of life: Power, Vim, Vigor, Korn Kinks and Climax cereals are among the early brand names, though the latter was not named for another of JH Kellogg’s obsessions but rather after the nearby town called Climax. One of my favourite sections of the museum was the cabinet of boxes and pamphlets recording the original health claims that anticipate today’s persuasive messages. ‘Keeps the blood cool!’ ‘Makes red blood redder!’ There were the cereals that echoed today’s claims for prebiotics: ‘Will correct stomach troubles!’ or indeed the claims on my cat food: ‘The most scientific food in the world!’ John Harvey Kellogg’s mechanical vibrating horse and saddle is a prize exhibit, displayed alongside early photographs of naked patients mounting it to have their innards shaken in the hope of ‘stimulating colonic activity’. A pail to collect the results is always placed alarmingly on hand.

Wandering further along, I caught crackly soundtracks from some of the first radio programmes in the 1920s that record the sponsorship deals that helped both the new medium and the cereal empire grow. ‘Kellogg’s announces another thrilling new adventure…’ The actors in the radio plays moved seamlessly in the breaks into little speeches extolling the virtues of cereal before reverting to character for the second half of the show.

Getting children hooked, making them associate breakfast cereal with fun and entertainment, blurring the lines between advertising and programmes, exploiting new media – today it is the internet and viral marketing – was one of the main aims of competing manufacturers from the early days, as the museum displays show, and a crucial part in conquering the British breakfast. Kellogg’s sponsored a children’s programme called The Singing Lady. In 1931 the artist Vernon Grant heard the programme and was inspired to draw the Kellogg’s Rice Krispie ad characters Snap, Crackle and Pop. His cartoon characters were used in ad campaigns that catapulted Rice Krispie sales up into the league of the more established cornflakes brands. Walt Disney was powerfully influenced by Grant’s work. And when the Great Depression hit America in the 1930s following the crash of the stock market, WK Kellogg doubled his ad spend.

In 1939 Charles Post meanwhile introduced his own characters, a trio of bears, to sell his new Sugar Crisps. (The original three bears were of course happy with plain porridge.) Kellogg’s responded with Tony the Tiger and Katy the Kangaroo, although Katy retired after a year. Post also bought a licence from Disney to use his Mickey Mouse character on his cereal boxes.

The museum records how giveaway toys were being used by then too, to attract children’s loyalty and to encourage early pester power and repeat purchases. But gratification in those days took longer than today. Radio ads for the toys told children to allow ‘6–8 weeks for delivery’. The giveaways were only actually made once the marketing men had been able to see how much demand there was for them.

Cereal advertising likewise helped shape early television, the medium architect Frank Lloyd Wright dubbed at the time ‘chewing gum for the eyes’. A chance meeting on a train in 1949 between the then chairman of Kellogg’s and an advertising man called Leo Burnett led to a working relationship that both transformed the cereal market and made the mould for TV ads. Burnett used ‘motivational research’ to work out how to appeal to women and children with different kinds of packaging. Subliminal marketing was born. With his help Kellogg’s broadcast the first colour TV programmes and commercials for children. The result was that by the mid 1950s the company had captured nearly half the rapidly expanding US processed cereal market and was in a prime position to build its empire in Europe using the same methods.

The UK market for those cereal boxes was worth over £1.27 billion in 2005. It too has been created and maintained by advertising. It is characterized by health claims, now as then. Along with other highly processed foods such as fizzy drinks, and fast food brands, breakfast cereals are among the most highly marketed products.

Kellogg’s has consistently been the largest advertiser of its cereals in this country, spending roughly £50 million a year in recent years, about twice what its rival Cereal Partners spends. Cereal Partners is a joint venture with Nestle which markets that company’s breakfast cereals in Britain and manufactures cereals for leading supermarkets’ own label brands. The respective investments are duly reflected in the companies’ market shares. We buy what we have been persuaded to buy. Kellogg’s manufactures seven of the top-selling cereal brands – Cornflakes, Crunchy Nut, Coco Pops, Special K, Fruit ’n Fibre, All Bran and Bran Flakes. Nestle has the second largest market share. The market is highly concentrated in the hands of a few manufacturers, as in so many other sectors of our food system.

Without advertising we might never know we needed processed cereal and revert to porridge or bread instead. Or as Kellogg’s European president Tim Mobsby put it to MPs conducting an inquiry into obesity in 2004, ‘if we were not to have that capability [of TV advertising] there is a probability that the consumption of cereals would actually drop… that is not necessarily a positive step forward.’

The following spring I was one of a handful of reporters flown in a private jet by Kellogg’s to its Old Trafford cornflakes factory, as part of its campaign to protect its portfolio and its ability to market it, particularly to children. The ostensible reason for the trip was that Kellogg’s was launching a new acquisition in the UK, Kashi, a brand of mixed-grain puffed cereal free of all additives, invented by and now acquired from a small Californian company. But criticism of the food industry for selling obeso-genic products high in fat, salt and sugar had reached a crescendo in the UK and the breakfast cereal manufacturers were the subject of unwelcome attention. Before touring the factory with its vast steel pressure cookers, miles of pipes carrying vitamins and flavourings and stainless steel rollers and high temperature toasting ovens, we were ushered past the giant Tony the Tiger cut-out in the entrance lobby and up into the strategic planning department for a presentation on nutrition policy and labelling.

Here the company nutritionist explained how Kellogg’s had decided to take a lead in promoting a new kind of labelling to help ‘mum’ make ‘healthier choices’. (For some reason, mothers as targets of marketing are nearly always reduced to the singular form and stripped of any definite or indefinite article that might credit them with brains or individuality.) Rather than the traffic light labelling the government’s food standards agency was researching, Kellogg’s and other leading food manufacturers had decided to go live with a system of labels based on guideline daily amounts. These would avoid identifying foods as good or bad with red, amber and green and instead give figures for how much fat, salt and sugar a portion of the product contained as a proportion of a guideline amount, calculated by the industry, which you should eat a day of those nutrients. Needless to say the industry’s guideline daily amounts were more generous than official targets, particularly on sugars. The FSA had already rejected this scheme as too complicated to be helpful but Kellogg’s told us that it had ‘lent them one of our researchers so we’ve been in on the consultation process and we’ve been able to get the GDAs into the final FSA testing’.

In response to pressure from the FSA, the Association of Cereal Food Manufacturers had already reduced salt by a quarter in five years, she went on. Cornflakes were even tastier than before because you could taste the corn more now. So why was there so much salt in the first place, we asked. The managing director of Kellogg’s Europe Tony Palmer confessed that ‘if we’d known you could take out 25 per cent of the salt and make cornflakes taste even better, we would have done it earlier. But it’s also about the interaction with the sugar – as you take the salt out, you’ve got to reduce the sugar because it starts to taste sweeter.’ But isn’t the target to reduce sugar consumption too? Why not just cut down on salt and sugar, we wondered. Well, sugar helps keep the crispness and is part of the bulk, so that would be difficult, we were told. Mr Palmer’s eyebrows started working furiously as he answered: ‘And the risk is, if you take the salt out you might be better off" eating the cardboard carton for taste,’ he said.

The public relations team moved us rapidly on from this unfortunate echo of Senator Choate’s 1970s’ accusation of nutritional bankruptcy to a presentation on the Kashi Way. ‘We hold the spirit of health in all we do,’ one of them explained, echoing this time the quasi-religious marketing babble of the founding cereal makers. Since this was a puffed cereal, what levels of acrylamide did it contain? I wondered. No one was sure, but they’d come back to me… They never did. Perhaps they thought I had lost interest.

Although I was aware that breakfast cereal manufacturers were among the top marketers of processed foods in the UK, it was only when the broadcasting regulator Ofcom tried to draw up new rules to restrict TV advertising to children of junk foods, that I saw quite how dependent consumption was on us being manipulated by the manufacturers’ messages. Kellogg’s led a ferocious campaign of lobbying to stop the restrictions. As well as educating journalists with trips such as mine to the cornflakes factory, it lobbied MPs, ministers and regulators. One of its public relations agencies Hill and Knowlton boasted on its website how it had managed to change government and Whitehall thinking on Kellogg’s behalf ‘A series of meetings with Number 10, the Department of Health, the Food Standards Agency, the Health Select committee, one-to-one briefings with key individuals and an event for parliamentarians’ had enabled them to disseminate Kellogg’s messages, with the result that ‘the campaign resulted in a significant shift in attitudes among core government stakeholders,’ they claimed.

The industry is adamant that its products are a healthy way to start the day, and has recruited Professor Tom Sanders, head of the nutrition department at King’s College London, to defend ‘breakfast cereals served with semi-skimmed milk’ as ‘low energy meals that provide about one fifth of the micronutrients of children’. However, a survey published by the independent consumer watchdog Which? called ‘Cereal Reoffenders’ took a rather different view. When it analysed 275 big-name breakfast cereals from leading manufacturers on sale in UK supermarkets in 2006 it found that 75 per cent of them had high levels of sugar, while almost a fifth had high levels of salt, according to criteria drawn up by the Food Standards Agency for its traffic-light nutritional labels. Nearly 90 per cent of those targeted at children were high in sugar, 13 per cent were high in salt, and 10 per cent were high in saturated fat. Several cereals making claims to be good for you got a red light too. All Bran was high in salt; Special K got a red for sugar and salt. Some high fibre bran cereals were giving you more salt per serving than a bag of crisps. (Some of these may have since been reformulated to reduce salt and sugar.)

It was when I saw details of the proposals from Ofcom on restricting marketing of junk foods to children that I understood why the lobbying had been so determined. Ofcom had carried out an informal audit of what would be banned from advertising on TV to children if it said that nothing the FSA defined as high in fat, salt and/or sugar should be allowed on before the 9 p.m. watershed. What became clear was that breakfast cereals, although heavily marketed as healthy, would be the category to take the largest hit by a long way. About £70 million of TV ads a year from cereal manufacturers would be banned because they were promoting what the experts defined as unhealthy. The sector spent a total of £84 million on ads that year. In other words, the vast majority of its marketing effort would be wiped out. It had everything to lose, because, as the House of Commons had been told, without marketing to manipulate our desires, we might not eat processed cereals at all.

Back at the Battle Creek Museum you can see how Kellogg’s would view that. Before exiting the exhibition into the shop where tourists were entering into the spirit by sporting strings of Fruit Loops as headbands, I passed a section on ‘global expansion’. Here was the company’s very different vision for the future. The scale of the ambition was startling. Ninety per cent of the world’s breakfast cereal is consumed in just a handful of countries, I read. ‘The company has rededicated itself to reaching 1.5 billion new cereal customers around the world in the next decade… and bringing about a fundamental change in eating habits.’ As well as advertising in new markets, it has been sponsoring school nutrition programmes and health symposia for professionals – perhaps for health visitors such as mine. This activity is part of a ‘massive program of nutrition education directed at improving the world’s eating habits with accelerated expansion into countries where ready-to-eat cereal is unknown’, it proclaimed.

Improving the world’s eating habits has the attraction, as the nineteenth-century evangelicals and American entrepreneurs discovered, of being what economic analysts call a ‘high margin-to-cost business’. The raw materials of breakfast cereals, commodity grains, are cheap (or at least were cheap until biofuels recently entered the equation). It is true that the cost of energy used in production is considerable – it takes 7,000 kilocalories of fuel energy to process a typical medium sized box of breakfast cereal that provides only 1,100 kilocalories of food energy – and the price of energy and the fossil fuels from which it is derived has been rising inexorably.

But one of the biggest costs is not the value of the ingredients, nor the cost of production, but the marketing, which, as you might expect from all the activity described above, is typically 20 to 25 per cent of the sales value, according to analysts JPMorgan. It is worth remembering that next time you buy breakfast cereal. About a quarter of your money is going not on the food but on the manufacturer’s cost of persuading you to buy it. That still leaves room for gross profit margins on processed cereals that are 40 to 45 per cent, with operating margins around the very healthy 17 per cent mark.

Start selling this kind of processed diet to new consumers in the booming economies of China and India and your profits, and those of the country that has dominated grain exports and trading, the US, will soar. This is what the food industry calls adding value. The added value is not nutritional value of course; quite the opposite. The added value is shareholder value, and as a very rough rule of thumb I reckon on nutritional value being stripped away in inverse proportion to the shareholder value added.

The farmers producing these cheap raw commodities for processing will not, on their own, grow rich. In fact figures from the US Department of Agriculture show that the average American corn farmer lost about $230 for each acre of corn planted over the five years to 2005. Nearly three quarters of the market value of US corn exports was being covered however by payments in the form of various subsidies from the US government. The figure for rice was even higher with 99 per cent of the value of US rice exports being paid by the American taxpayer in some years, according to analysis by Oxfam.

US agricultural subsidies totalled $165 billion in the eleven years 1995 to 2005. Just five crops accounted for 90 per cent of the money – corn, rice, wheat, soya beans and cotton. That handful of ingredients I keep finding in everything. If you want to understand why all these commodities, cotton aside, make it not only in to the cat food but in to most other processed foods you eat, this is where you have to start. (Sugar, dairy products and tobacco have been heavily subsidized by Western governments too but most fresh fruit and vegetable production have received minimal support.) Agricultural commodities have been kept cheap for the transnational food corporations by government policy.

Corn was the largest recipient of US subsidies, taking $51 billion of taxpayers’ money between 1995 and 2005. At the farming level, just 10 per cent of farm companies, most of them large corporations, or family companies with outside investors, rather than small farms where family owners work the land themselves, collected nearly three quarters of the payments.

Until 2001 the American public was not even allowed to know where all its money went, much less all those of us round the world who end up eating these things as a result of their economic interventions. Ken Cook, president of an American public interest watchdog, the Environmental Working Group, was at the forefront of a long campaign to get the subsidy data published. It took Freedom of Information filings and court cases and years of laborious detective work to expose the system. But now the information is out in the open, he says it is clear that the benefit has been to the big processors that use the commodities, the export companies that trade in them and corporate farms rather than to small family farms. The extent to which the US system of subsidies has distorted global trade and determined what we eat has emerged. (In Europe, achieving transparency about agricultural subsidies and where our tax goes has taken even longer, but when examined, the effect has been the same: the large processors of concentrated fats and sugars for the food industry and a small number of large landowners have been the real beneficiaries – see Chapter 3: Milk and Chapter 5: Sugar.)

Cook explained it to me shortly after my visit to Battle Creek. ‘The producers who get the subsidies are big operations that have gotten bigger because there is no
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