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(but also refining, reducing, displaying, simplifying,
presenting and explaining) to add value








Everything in excess is opposed to nature.
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In a few hundred years, when the history of our time will be written from a long-term perspective, it is likely that the most important event historians will see is not technology, not the Internet, not ecommerce. It is an unprecedented change in the human condition. For the first time – literally – substantial and rapidly growing numbers of people have choices. For the first time, they will have to manage themselves. And society is totally unprepared for it.
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Introduction


IBM estimates that the world now produces over 2.5 quintillion bytes of data – that is, 2,500,000,000,000 megabytes – every day.1 If you wrote out all the ones and zeros of just one megabyte in longhand, the line would be five times longer than Mount Everest is high. Facebook alone deals with at least 2.7 billion items of content and 600 terabytes each day. In the past two years humanity has produced more data than the rest of human history combined, and this extraordinary rate of production is still growing by 60 per cent a year. By the time you read this the figures are likely to be bigger. Computation is increasing in parallel. According to McKinsey the world added five exaflops of computational capacity in 2008; in 2014 alone it added forty exaflops.2


For comparison, the Library of Congress in Washington DC holds around twenty-three million books. Let’s assume the average book is 400 pages long. According to LexisNexis, in its most basic form 677,963 pages of text is equivalent to one gigabyte of data.3 This means the entire book collection of the Library of Congress holds around 13,570 gigabytes of data or 13.5 trillion bytes, forty-five times less than Facebook’s daily churn. Sophisticated new routers can transfer such an amount in seconds. This data pile represents the accumulated wisdom, knowledge and culture of humanity.


Information used to be rare. Creating, collecting, storing and transmitting data was time-consuming, expensive and difficult. Mostly those processes relied on laborious copying. The materials to do so were fragile and scarce – books were written on clay tablets, papyrus or vellum in isolated islands of learning. Even after the invention of the printing press, books were a relative rarity, and finding, let alone verifying, data was incredibly difficult.


The Library of Alexandria was by far the largest store of information in antiquity. It was the pinnacle of learning for a society that spanned the ‘known world’, whose trade routes, roads and aqueducts crossed continents, which maintained a standing army over half a million strong and which could mobilise millions more, whose cities were the biggest ever seen, and whose culture, engineering and economy would not be matched for 1,500 years. Based around the Nine Muses, the library was a hotbed of scholarship – here the heliocentric nature of the solar system was discovered many centuries before Copernicus. Containing hundreds of thousands of scrolls, it was invaluable and unrivalled, unique and, when it burnt to the ground, irreplaceable, the very summit, the limit, of what had been thought and known.


Now we carry the equivalent in our pockets, accessible at any second. This is a kind of miracle. It is also a problem.


We have, in the space of a few years, gone from information scarcity to a tsunami of data. Information that used to be private, forgotten, disregarded or simply unknown is instantaneously available and public. But are those 2.5 quintillion bytes worth more than the much smaller collection in the Library of Congress or even the Library of Alexandria? No: much of it is CCTV footage; meaningless keystrokes; spam emails. We have more than solved the problem of transmitting and recording information. In fact, we’ve solved it so well there’s a new kind of problem: not information poverty, but information overload. The question now isn’t about how we can produce or transmit more information – the question is how we will find what matters?


We don’t always need more information. Instead, value today lies in better curating information. This is a lesson tech companies have rapidly learned, but one whose ramifications extend far beyond the world of digital media.


Why ‘curation’?


Why has curation become a buzzword? Why does it provoke as much eye rolling as enthusiasm? Once the preserve of a few specialists, curation is now applied to practically everything. Music festivals, shops and shopping malls, websites of all kinds, the news, TED conferences, venture capital portfolios, gala openings, dinner parties, music playlists, vacations, personal identities, fashion shows and wine lists all claim to be curated. Curation is ubiquitous.


We’re all curators now, whether ‘curating’ our look, our mini-break, our TV on a night in … Reporter and investor Robert Scoble calls curation ‘the next $1bn opportunity’. Barack Obama is called the ‘chief curator’ of George W. Bush’s legacy, while in very different contexts the power broker of Russian politics and the Italian Prime Minister are also called curators. Pep Guardiola was called the curator of Bayern Munich FC. Leonardo DiCaprio is the curator of a charity art auction. Director Danny Boyle is the curator of a film festival. Satya Nadella, the Microsoft CEO, wants to be the curator of a company culture. A glamorous restaurant doesn’t just have a chef, it has a ‘chef-curator’ (Nuno Mendes of the Chiltern Firehouse, in case you were wondering). The Financial Times has a Head of Curated Content while Wired magazine refers to a genetic scientist as ‘curator of the gene pool’.


Over the past few years I’ve collected examples of newspapers or celebrities talking about curation: Gwyneth Paltrow curating her website Goop, Kim Kardashian curating a fashion store, Madonna curating Art for Freedom. David Bowie, Pharrell Williams and Johnny Depp have all curated one thing or another. In Doctor Who, one of the baddies is known simply as The Curator. The list continues … open a newspaper or magazine and you will find someone referring to curation.


What’s going on?


It’s rarely made clear what curation means in these contexts. Many in its traditional heartlands aren’t happy. One top commentator on curation sees it as ‘absurd’ that the word should be so used.4 Another famous curator argues that this new use of the word ‘has to be resisted’.5 Yet another argues that more commercial uses are ‘corrupting’ the original sense.6 In general the art and museum worlds look on in horror as a prized concept is ripped from their grasp.


At the same time, many of us feel an instinctive distrust. There seems something frivolous and self-indulgent about the idea. The comedian Stewart Lee calls it a ‘dead word’.7 CNBC thought it was one of our most overused words.8 The spoof news website The Daily Mash ran a brilliant article about someone curating their tea, getting to the heart of the pompousness that so often seems to accompany curation (‘The tea-making process is an ongoing dialogue between water, milk and tea that requires careful curation’).9 In a Press Gazette survey of PR terms journalists hate, ‘curate’ was beaten only by the delightful trinity of ‘reach out’, ‘growth-hacking’ and ‘onboarding’.10 Caught between some of the more bizarre uses it’s popularly ascribed and those in the art world who shun its new-found popularity, curation presents an easy target: something for people in self-appointed ‘creative hubs’ like Williamsburg, the Mission District, East London and East Berlin; a self-serving and self-regarding art world reject adding false dignity to a host of everyday practices.


We should change how we think about curation; challenge our easy assumptions and knee-jerk reactions that curation is nothing more than a hipsterish accoutrement. Dismissing or mocking it is all too simple – and tempting. But … under the surface curation is powerful and interesting – an approach that recognises how our problems have evolved. We’ve missed too much of this big picture because we’ve been distracted by the conceptual legacy and all those celebrities. We get that curation is a buzzword. Happens in art galleries and the more modish eateries of San Francisco. But then we ignore the context. We don’t join the dots, for example, between the term curation, the wider business environment, the new insights from psychology, science, economics and management, the impact of technologies of all kinds.


The more I looked the more it was apparent that the things we call curation were happening long before we called them that. If we think that curation spread from the art world, we’ve got it backwards. It was taking place already, in a bewildering variety of contexts. We just started calling those things curation because it was a handy word. Whether we accept it as curation or not, the businesses, trends and activities described here are playing an increasingly prominent role in the economy. Applying the word ‘curation’, let us catch up with a changing reality. It was a way of encapsulating a newly prominent idea or a loose set of processes and activities. Despite being stretched, scorned and, in the minds of some, misappropriated, for many others it just worked.


My view on the word itself is that although we can take or leave it, the horse has bolted. People already use it in new ways. Language isn’t static; words evolve and take on new meanings every day. Rather than resist, we should accept that curation is now a broader and deeper term than it used to be, with relevance beyond the limited contexts of either celebrity stunts or gallery exhibitions. The genie is out of the bottle, and however much we may scoff at what seems like a ridiculous poseur, it’s not going to be put back.


Why curation? Because, despite careless and excessive use, it is the best we have. We need to reclaim ‘curation’ from those who curate their dog’s breakfast. It might not always sit right, but curation is the best word available for this ensemble of activities that goes beyond selecting and arranging to blend with refining and displaying, explaining and simplifying, categorising and organising. Those that decry the spread of curation are already much too late: it’s at work everywhere, from the art gallery to the data centre, from the supermarket to our favourite social networks. It’s to these newer and at times more controversial uses that this book is directed.


A different kind of problem


Curation is misunderstood because it’s rarely looked at in its full context. Curation became a buzzword because it was one answer to a new set of problems; the problems caused by having too much. For two hundred years we’ve lived in a world that champions creativity, pursues growth above all else, relentlessly increases productivity and always wants more: more people, more resources, more data, more everything.


With each passing day though, it’s becoming clear we’re overloaded. In the West we have everything that previous generations hoped for. Clothes at Primark available for less than a cup of coffee (itself, of course, once a product only for the wealthy). The world’s information at our fingertips. All the gadgets and toys we want. We can raise mountains, go into space and generate nuclear power. Yet we don’t know what, or who, to believe; worst of all, we are seemingly incapable of action in the face of our systemic problems from financial crises to environmental catastrophe.


We no longer go hungry, but we face an obesity pandemic. We generate more data but also more noise. We’re constantly entertained, but ever more distracted. We are richer, but more indebted, and we are working longer hours. Excess choice is a daily feature of our lives. I used to go shopping at a hypermarket in France so large staff were equipped with rollerskates to get from one end to another. While this profusion of choice may have started with fast-moving consumer goods, really it is the oxygen of capitalism; media, utilities like power and water, our romantic partners, jobs, pensions. Areas like health, finance (insurance, pensions) and education – which carry enormous personal risks and responsibilities – are now based on market choice. In all of them, options have proliferated faster than consumer understanding. Businesses need to find a new way of working.


Luckily, the nature of this problem suggests an answer – we are already seeing a revolution in how we approach value. If value, pecuniary or otherwise, used to be about primary production, now, in a world no longer dominated by scarcity, it has shifted. Value today lies in solving these problems, cutting down complexity. Curation is about how we build companies and economies built on less – more tailored, more appropriate – choice. This is the key difference and the big underlying trend that we are still only beginning to understand.


Curation answers the question of how we live in a world where problems are often about having too much. Acts of selecting, refining and arranging to add value – my working definition of curation – help us overcome overload. This book highlights numerous places in which this simple but forceful definition of curation is increasingly felt: in art and on the web, yes, but also in retail and manufacturing, communications and media, even policy and finance.


It’s a way of changing ingrained attitudes to production and creativity in order to allow for a more sustainable future. It’s the next roadmap for moving to higher-value areas. It’s gone from an afterthought to a prime USP. A response to ‘too much’ that says let’s not just stop, let’s not wait for a magical fix, but let’s make the job of sorting it valuable in and of itself.


A new generation of web curators and engineers are fixing the problems of information overload. Rather than just putting out more product, mature creative industries are becoming more choosy as a growth strategy. Retail businesses are realising that their value lies in curation, not in stocking and shifting. Consumers don’t blindly take whatever’s on offer. They want to be curators of their lives. We have built a vast services and financialised economy based on this principle, only we don’t realise it. Banks are once again becoming curators of our money, not gamblers with it.


All of this takes place amidst a series of social, business, economic and cultural transformations one commentator has labelled ‘the Great Disruption’.11 They include the advent of a new post-digital era of information abundance, pervasive connectivity and the blurring of offline and online environments; the substantial movement of our culture, business and relationships into this new realm; changing patterns of production and distribution; new economies centred on experiences, luxury goods and high-end services and, above it all, a craving for simplicity. We’ve heard about them so often it’s become a cliché; but it doesn’t mean they aren’t real.


Curating, doing less, whittling down excess, works because it follows major trends in the economy and argues that market forces will push them on. We have been conditioned for hundreds of years to put primacy on activities and businesses that create more stuff. Where business used to want more, now they should want better. Abundance was the goal, now it’s the problem to be solved. When the problems change, so should we.


And we are. Many businesses from bars to banks are already in the business of doing less. But it’s only just beginning. We solved the problem of insufficiency, only to find it was replaced by abundance. As a result we’ll have to curate far more effectively. In order to prosper we’ll start to appreciate the value of less, of simplicity in a complex world. Understood and used correctly, curation can be an essential principle over the coming decades. It will allow organisations to unlock stores of value they never knew they had in saturated markets and a ferociously competitive climate.


About the book


This book discusses both curation as we are familiar with it, and that more hidden, longer-term view. It sees them both as part of the same equation. It wants to get beyond the debates about what is or isn’t or should or shouldn’t be curation; there have been plenty of those, and meanwhile, people carry on using the word regardless. To understand business and culture in the context of too much. To see how expertise and taste have become new currencies.


Several caveats are in order. This book is by no means comprehensive. Much is left out for the sake of space. It won’t convince everyone. For some, the whole idea will be a debasement of an elevated practice from the get-go. For others it will be the height of pretension to even touch upon the subject. I happen to believe neither is the most useful or interesting path, but readily accept both views will remain.


Nor do I in the slightest see the view of curation offered here as complete and definitive – it’s only in the last forty or so years that even art exhibitions were curated, so we really are at the beginning of where this idea is going. Curation is still contested, uncertain and up for grabs. This book is part of a conversation, a series of suggestions that I hope are instructive and useful. Technology and business alike move with unprecedented speed. Today’s commonplace wisdom becomes yesterday’s naivety. Making predictions is asking for trouble; I am looking for the tendencies.


With all that in mind, the structure is as follows:


Part I looks at how we ended up with problems of too much. It examines the engines of our rising productivity. Digital technology is the most obvious example of abundance today, but in fact most goods are, in some contexts, abundant – material products as well as informational ones. This is the result of a Long Boom beginning with the Industrial Revolution and continuing over the last two hundred years. Beyond that Part I looks at two symptoms of this abundance – the idea of overload, when too much of a good thing causes problems, and the creativity myth, our unwavering faith that creativity is always a positive.


Part II discusses the history of the term curation and looks to define its contemporary use in more detail. Why do I think selection in particular, but also concepts like arrangement, are so significant, the core principles of curation today? What do they mean, and how can we understand them in the context outlined in Part I? Along the way I look at related questions – how the Internet transformed curation and the impact made by algorithmic models of selection; the changing nature of retail; and then a host of ‘curation effects’ – both positive side effects and principles of curation. Understanding these principles hints at how curation can be seen as part of the arsenal deployed to combat overload.


Part III surveys prominent examples of businesses, organisations and individuals curating today. Given the sheer range of such activity it makes no claims to be encyclopaedic; instead I want to highlight interesting examples and tease out consequences. It also introduces some refinements and a new vocabulary of curation – implicit and explicit curation, thick and thin curation, a broadcast model and a consumer-curated model of media.


Running a shop or a newspaper has always involved what we now call curation. What has changed is that curation has become ever more central to the activities and identity of those organisations. Hidden from view, even at times to those curating, it has become essential to their bottom lines. How much is curation already within and integral to our business model without us fully acknowledging that fact? How has the world changed so that we need new kinds of cultural and business intermediaries?


We already live in a curated world. Walk around not just Paris or New York, but Buenos Aires, Bangalore and Beijing and you will be surrounded by curation; the shops, galleries, hotels, restaurants of course, but also homes and workspaces, work itself and leisure: if you are lucky enough to be even moderately wealthy in global terms, careful, expert selection is everywhere around you wherever you live. And whoever you are, on the Internet you cannot help but be confronted by a curated offering – of things to read, photos to look at, videos to watch, apps to download or people to follow – and to be a curator yourself in turn.


The Japanese have a word – tsundoku – for the act of constantly buying more books but never actually reading them. Most of us have been there. It’s this kind of feeling that is now spreading at a societal level. Typically the Japanese have an answer for tsundoku. In Tokyo’s Ginza district there is a bookshop that sells only one book at a time.12 It’s a start.


Patterns of selection and arrangement are, gradually, sometimes quietly and sometimes obviously, becoming more prevalent parts of our lives. Ignoring that isn’t an option. Mastering it means mastering the context of the twenty-first century.




Part I


THE PROBLEM




First World Problems


Remember #firstworldproblems? Complaints on social media about a minor problem – the difficulty of choosing between the Scottish smoked salmon and the USDA prime steak, the stress of getting dressed for a night out, the affliction of a fundamentally worthless gadget going momentarily wrong – were suffixed with the hashtag #firstworldproblems. It soon became a craze. Buzzfeed catalogued its favourites, which included such gems as ‘I can’t eat ice cream in my convertible as my hair keeps whipping into it’ and ‘I spent too long taking a picture of my plate and now my food is cold’. Ah yes, problems indeed. The phrase became so commonplace that it even found its way into the Oxford English Dictionary.


Of course, first world problems are both embarrassing and tongue in cheek. The notion recognises that, for much of the planet, we no longer have to contend with problems such as famine, disease and war, as many still do. It’s an attempt to forestall guilt about some of the undoubted nuisances of the modern world, a deflection tactic, the perfect way of balancing those competing contemporary demands of irony and registering annoyance via social media. Now, #firstworldproblems are the faux whining of the overprivileged who know, deep down, they’ve won the birth lottery. But there is nonetheless an interesting angle.


For many, the situation has changed. In an age of abundance, #firstworldproblems quite simply are the problems some people face. The question with first world problems is, of course, not whether they are ridiculous and self-indulgent – that much should go without saying. The question is how we ended up in a world where, even in jest, these problems could exist at all.


This is uncomfortable but important. It doesn’t mean that deep-seated issues to do with poverty and conflict have gone away, although in large parts of the world they are receding, it simply recognises that, although we are living through an age of Great Recessions, austerity and stagnation, it is often the problems of too much, not too little, that define life in the West. It doesn’t always feel that way – after all, who doesn’t want, even need, more money? – but the reality is that compared to our ancestors we live amidst superabundance.


The psychologist Abraham Maslow’s hierarchy of needs makes the point. Maslow argued (see Figure 1) that our needs formed a pyramid.


Each layer in the pyramid rests on those below. So once we’ve taken care of basic physiological requirements like food and water, we worry about a different set of concerns: are we safe from violence? Do we have the ability to sustain our livelihoods and our health? Then at the top of the pyramid we come to the higher-level functions, self-esteem and making the most of our lives. Do we have control? Can we express ourselves? What Maslow’s pyramid indicates is that, in the twenty-first-century West and many other parts of the globe, we aren’t principally worried about the lower levels of the pyramid. This isn’t to say life is perfect and we can forget about them, just to point out that for large swathes of the population they are taken for granted. Day-to-day problems have gone upstream.


[image: image]


Figure 1. Abraham Maslow’s hierarchy of needs


This then is the biggest irony of all about #firstworldproblems. It’s all a big joke and shows quite how vacuous we have become. Yet it also reflects something significant. That problems really have changed. That more is not always more. That there is a tipping point after which simply adding in extra no longer works. This matters. First because for the last two hundred or so years we have engineered society and businesses to keep growing; to keep adding more. Second because we are now reaching overload, when incremental additions cause more harm than good. Lastly it is important as we have an idea, whether in business, the arts or our general lives, that creativity is always a net positive. Perhaps it is. If, however, problems arise from creating more, aren’t there grounds to question that assumption?


Let’s go back to the tsunami of data we identified in the Introduction. For most of history information was incredibly difficult to find, but even so people still felt there was too much. Plato thought writing would make us lazy thinkers. Seneca the Elder thought books were a distraction and there were too many of them. In 1860 a young doctor called James Crichton Browne spoke to the Royal Medical Society of Edinburgh in language we would recognise today: ‘We live in an age of electricity, of railways, of gas, and of velocity in thought and action. In the course of one brief month more impressions are conveyed to our brains than reached those of our ancestors in the course of years, and our mentalising machines are called upon for a greater amount of fabric than was required of our grandfathers in the course of a lifetime.’ The roots of information overload run deep.


Yet if people have often felt there was too much data in the past, nothing compares with now. The amount of digital data is doubling every three years or so, growing more than four times faster than the world economy, and the rate of change is constantly increasing. By the end of 2013 there were 1,200 exabytes of stored data in the world. Less than 2 per cent of this was non-digital, whereas in 2000 75 per cent of information was non-digital.1 As Big Data specialists Kenneth Cukier and Viktor Mayer-Schönberger argue, this is equivalent to the entire USA being covered in fifty-two layers of encyclopaedias. If they were transferred to CD and stacked up the pile would stretch to the moon five times over. Each person alive now has 320 times as much information available to them as in the whole Library of Alexandria which would have so concerned Seneca. If James Crichton Browne worried about information overload in 1860, it’s difficult to sense what he would make of it today.


Our technology is a vast machine for creating data. It comes from a huge variety of places – not just tweets, pictures, videos on YouTube, but also sensors (such as humidity sensors in vineyards or temperature sensors in cars), web clicks, company accounts, health data, mobile phone geolocation, streams of CCTV images. The world is being ‘datafied’, turned into raw data one bit at a time. In practical terms this is both a problem and an opportunity. A problem because all this excess data is unusable in its raw form. An opportunity as companies are learning to process and harness this data into actionable insights.


To get a sense of the problem side of the equation I went to speak to a trader at a major US bank, who had been introduced through a friend. Let’s call her Lisa. Dark-haired, expensively accessorised and quick-talking, Lisa gets up every day at 5.30 a.m. and immediately checks her iPhone (back in the day it was a BlackBerry). So begins the overload. She then reads through emails and instant messages (she uses WhatsApp to talk to friends and family), checks any financial data that’s come through overnight and scans the news. However, it’s at her desk that the overload becomes fully apparent. She has eight screens, like many traders. ‘At first I thought it was great,’ she tells me, sipping a fizzy water in an anonymous Starbucks. ‘This was the real deal. This was trading, it’s on the frontline.’ Bloomberg fed through real-time market data, emails flooded in, analysts’ reports jammed her inbox, the ticker feeds of market movements sped before her eyes. The sheer amount of data the average trader has access to on a second-by-second basis is extraordinary. Moreover they are under great pressure to respond to this data correctly and at lightning speed. Automated trading programmes are able to instantaneously comprehend and act on the total available set of market data. The NASDAQ stock exchange alone sees over two billion shares traded every day.


The pressure increases. ‘The main thing I feel now is …’ she pauses, thinking for the right word, ‘paralysis. I guess that’s it, paralysis. So much going on, so much to take in that you don’t know where to look anymore. Knowing what to pay attention to is my job, but it seems to get more difficult.’ She hasn’t told anyone else on the trading floor she is seeing a therapist to try and overcome these problems – ‘It’s not like it’s Wolf of Wall Street but it is a tough place.’ She strikes me as being hard as nails. Our brains today are roughly the same as those of our ancestors on the savannah. They are designed to hold about seven pieces of information in our working memory at any one time. Beyond that we hit cognitive capacity. With eight screens overflowing with complex information, each catching Lisa’s eye, each potentially important, it’s no wonder she or anyone else struggles to keep up. And the long days take their toll. Lisa is cash rich in a way few of us ever will be. But she is chronically time poor. Work swallows her entire day and most weekends. Forget about taking a real vacation.


So, how do we tie these strands together? In many respects Lisa is the embodiment of #firstworldproblems. She has a large salary, an enviable apartment and a high-powered job. Yet she is breaking down at work amidst the pressurised flood of data and two relationships ended because she doesn’t have the time. No one is crying into their coffee about Lisa’s problems and nor should they. But as James Crichton Browne recognised, ‘our mentalising machines are called upon for a greater amount of fabric’. This is where the value of curation starts to become clear. In a world of too much data, having the right data is valuable. In a world where we don’t have any time, choosing the right thing to do is valuable.


In a world of too much, selecting, finding and cutting down is valuable.


In the context of excess, curation isn’t just a buzzword. It makes sense of the world.


But how did we get here in the first place?




1


The Long Boom in Everything


When he died in 1792 Richard Arkwright, the son of a tailor who couldn’t afford to send him to school, was the richest non-aristocrat in Britain. His fortune of £500,000 was immense by any standards – but in an age of low social mobility, virtually unheard of. How did this humble Preston-born man generate so much wealth? In answering that question we also begin to answer where the problems of too much came from. As much as any individual, Arkwright was responsible for the Industrial Revolution, an event which fundamentally changed the direction of history and explains the roots of modern excess.


Textiles are a prominent part of any pre-industrial economy – everyone needs clothes and they are labour-intensive to produce. Buying a shirt before the advent of industrial technology was hugely expensive, costing at least $3,500 (or £2,500) in today’s money compared with the few dollars we could now spend at a budget store.1 The problem for consumers was this – home-grown English cotton was high-quality and relatively cheap. But the labour costs of spinning the cotton fibres into threads were prohibitive. The result was that clothing and other textiles were scarce and expensive. This, then, was the general condition – scarcity defined people’s lives. One shirt entailed a significant outlay, with the according ramifications for a household’s annual budget.


Arkwright was among those who saw an opportunity. James Hargreaves, a weaver and carpenter from Lancashire, saw his spinning wheel fall over, and, watching it spin on its side, realised that if a spindle could move from vertical to horizontal and back again, it could do the job much more quickly than a human. This insight led to the development by 1764 of the spinning jenny – a seminal instance of machine power augmenting human labour which kick-started a productivity revolution. What’s more, by lining up several of these machines in a row, you could increase overall production.


Arkwright himself took a different tack. A born entrepreneur, he sank an enormous amount of money, £12,000, into developing his tech, patenting the spinning frame in 1769 and the carding engine in 1775. The water frame, as the spinning frame was also known, was powered by river water and used a system of rollers to spin its basic material. It could produce a strong twist for the warp threads, which the jenny could not. But it wasn’t just the technology that Arkwright envisioned; he also needed a new system of organisation – the factory – to fulfil its potential. At Cromford in Derbyshire from 1771 Arkwright brought all the elements together – the new technology for which he had taken out patents; an army of workers; a factory specially built with machinery in mind, designed to facilitate maximum productivity in design and situation; and a working practice that was dictated not by natural light or the rhythms of the day but by machines (from 1772 they ran twenty-four hours a day). Arkwright even built housing and bussed in workers, thereby creating the template for the industrialised city. The spinning frame was simple to use and manufactured a high-quality product. By 1785 the factory had been coupled with steam power and the Industrial Revolution was about to hit full swing.


You can still visit Cromford today and see the heavy bricks and orderly ranks of square windows spread throughout the complex. Compared with anything that went before it was the cutting edge. Although it feels quaint now, this was a hard place pioneering new forms of organisation and technology. This grey and huddled ensemble changed the world.


The impact on textiles was dramatic. In the twenty-seven years from 1760 to 1787 imports of raw, unspun cotton leapt from 2.5 million pounds to 22 million pounds. By 1837, when Britain was the workshop of the world and Manchester was becoming ‘Cottonopolis’, imports of cotton had ballooned to 366 million pounds. As the volumes went up so the prices came down, from 38 shillings per pound in 1786 to just 7 shillings per pound in 1807.


Arkwright became one of the richest men in Britain by doing something new. For most of history, economies had grown slowly. Technology changed at a glacial pace measured in lifetimes. It was Arkwright and those like him, many of them – including industrialists like Matthew Boulton and technologists like James Watt – members of the Lunar Society of Birmingham, an informal but prolific group of likeminded inventors, scientists and business executives, who transformed one of the drivers of the modern world: productivity.


Arkwright combined three things. First he harnessed energy in new ways, converting for his own purposes the water power of streams and then the stored energy in coal. Humankind’s capability was immediately improved. By using fossil fuels our capacity for action was transformed. One barrel of oil contains energy equivalent to 25,000 man hours of work. Given that we have used 944 billion barrels of oil since 1870, that represents an awful lot of work, and it was around this time that the potential of energy resources began to be systematically exploited.2 Then Arkwright changed the nature of work. For better or for worse, work became regimented, tightly controlled and process-driven. Tasks were divided, rather than lumped together. Lastly Arkwright applied principles of science and engineering to the mass production of objects. Automation and technology would ramp up the productive capacity of the firm.


The Industrial Revolution was a productivity revolution. And it was this change in productivity that meant that shirts could go from being a major purchase in the eighteenth century to a trivial one in the twenty-first. Material objects which had always been scarce started to become widely available. The Long Boom in everything had begun.


The very short answer to the question of how we arrived at a situation where we have too much of everything is that productivity has been growing for over two hundred years. Every year we can make more than the year before. Eventually things accumulate. Eventually the scale tips from scarcity to excess. A new set of problems – and opportunities – arises. Marx and Engels described this change relatively early on and clearly saw its magnitude. The Industrial Revolution






created more massive and more colossal productive forces than all preceding generations together. Subjection of Nature’s forces to man, machinery, application of chemistry to industry and agriculture, steam-navigation, railways, electric telegraphs, clearing of whole continents for cultivation, canalisation of rivers, whole populations conjured out of the ground – what earlier century had even a presentiment that such productive forces slumbered in the lap of social labour?3








Like James Crichton Browne, these mid-Victorians would no doubt have been astonished at the continued transformations since their own time.


Technology has always played a crucial role in change. It was the spinning jenny and the steam engine which kick-started the Industrial Revolution. However the less well known second Industrial Revolution, one hundred years after the first, again underscores how technology constantly transforms productivity. A new set of technologies and the businesses pioneering them would once again reorder the world.


The Bessemer process and then the Siemens-Martin process gave the world steel, and in turn a host of new applications from bridges to skyscrapers. Innovation in this area continued for decades. In 1920, for example, it took three worker hours to produce a ton of steel. By 2000 this was just 0.003 worker hours per ton.4


Then came the electrification of factories and goods. Emil Rathenau’s AEG pioneered electrical engineering, as did Werner von Siemens, who produced telegraph technology, dynamos, electric trains and light bulbs. Siemens created the self-excited generator – a dynamo that converts mechanical energy to electrical energy. This meant that steam- and water-driven turbines could produce significant amounts of cheap electricity, which could power factories and other innovations in a virtuous circle. Companies like Siemens had their great American counterparts like Edison’s General Electric. If one invention, alongside the Bessemer process, could be said to have ignited the second Industrial Revolution, this generator was it.


If Arkwright had applied science, the second Industrial Revolution did so in a far more focused and systematic way. Chemicals and synthetic dyes, for example, were propelled by German firms like BASF and Bayer, who made enormous strides pursuing their own research agendas. By 1914 German firms had nearly 90 per cent of the world market in dyestuffs. A multitude of other technical improvements were happening around the same time: the creation of dynamite; the use of rubber and lubricants to ease and speed up manufacturing; the rollout of nitrogen fertilisers.


There was also a boom in transportation and infrastructure. The 1880s witnessed more rail construction than any decade before or since. Mass adoption of steam shipping and the telegraph shrank the planet. If the first Industrial Revolution had launched the Long Boom, it was the technological innovations of the second – the use of electromagnetism, say – that turbocharged it. A raft of technological improvements led to a clear step change in productivity over those years. The early Industrial Revolution saw productivity growth climb to 0.5 per cent per year. This may sound small, but compared with centuries of near-stagnation it was unprecedented. From 1870 to the present day, however, global productivity growth has been 1.7 per cent per year. According to Jeffrey Kaplan, US productivity per hour worked doubled between 1948 and 1991 and rose a further 30 per cent from 1991 to 2006.5 The use of technology made the difference.


Since the 1970s there has been some debate about what economists call the secular decline of productivity growth. Put simply, some commentators argue that productivity has stopped growing. As we will see, this does not mean the world economy has stopped growing. Far from it. Nor is it even certain to be the case. Part of the issue is that as productivity grows in manufacturing, so the overall position of manufacturing shrinks: one factory which used to employ a hundred people now only needs ten. Productivity improvements are harder to achieve in services. The classic example is hairdressing – hairdressers can only give so many haircuts, whereas thanks to technological improvements factories can usually squeeze out additional productivity gains.


Regardless of whether productivity has stalled – and there is evidence that digital technology and the Internet have given it a considerable boost – we are still witness to productive capacity on an awe-inspiring scale. Today the cumulative effects of all those technological improvements are jaw-dropping. Take the Taiwanese manufacturing firm Foxconn.


If you own an iPhone or a BlackBerry, have played on a PlayStation or an Xbox or read on a Kindle, chances are it will have been assembled by Foxconn, quite possibly at their (in)famous Longhua campus in the Chinese city of Shenzhen. If you want to see the frontline of productivity today, this hulking, walled presence is it. Calling it a factory is a stretch. Really Longhua is a kind of city, a sprawling 2.5 square kilometre powerhouse employing up to 300,000 people, housing not just assembly halls but dormitories, kitchens, food halls, banks, bookstores, gyms, playing fields and even an onsite McDonald’s.6 Everything at Longhua is about maximising efficiency and productivity. Foxconn is a manufacturing behemoth, China’s largest private employer with 1.4 million employees spread across fourteen sites. Its largest factory at Zhengzhou in Henan province can reportedly make 500,000 iPhones a day in addition to other product lines. Producing millions upon millions of complex consumer goods a year, Foxconn has revenues of above $130bn. The human cost can be high and has not escaped notice.


Yet this is only the beginning. Now the colourful chairman Terry Guo has announced a campaign to build ‘one million robots’. Hiring a team of MIT robotics researchers in 2006, he has set about building the Foxbot, a robotic arm which will theoretically be capable of undertaking the difficult assembly tasks in which Foxconn specialises. This being Foxconn he wants one million of them; one million tireless, precise, incredibly fast robots building phones and tablets twenty-four hours a day. That means a lot of phones and tablets.


Not everything has gone to plan. So far each Foxbot costs around $20–25,000 to produce and there are only around 30,000 of them.7 They are only working on a few lines – reports suggest HP’s ink cartridges and the iPhone 6 may be among them. They will not replace the human workforce but augment it, reducing costs and increasing productivity. Foxconn pushed the old factory model as far as it would go, building the biggest factories on earth. Like Arkwright or Siemens before them though, they are using technology to boost productivity and profit, the motors of industrialisation. By using new technology Foxconn shows that the secular decline in productivity is not a foregone conclusion. As a leading part of one of the great stories of our time – the opening of the Chinese economy and its vast productive capacity – they are also part of the wider story of how technology has pushed productivity; and how productivity has produced abundance.


The economist W. Brian Arthur argues, ‘the economy is an expression of its technologies.’8 In other words the character, growth and structure of an economy are dependent on its technologies, which goes some way to explaining our present condition. For the past two hundred and fifty years our technologies have been directed at boosting productivity. To producing more. More goods, more food, more data, more stuff.


And the story doesn’t end there.


*


Danica May Camacho was born on Sunday 30 October 2011 at Manila’s Jose Fabella Memorial Hospital. She was another healthy, happy baby; another human miracle. Except unlike most newborn babies, Danica came into the world amidst the flash of photographers and the world’s media. Danica May was, according to the UN, the seven billionth human being alive on planet Earth. By way of congratulations she received a woolly hat and a scholarship fund, although they could equally have gone to another of the estimated 220,000 babies born that day. Twelve years earlier Adnan Nevic was born in Bosnia-Herzegovina. He had the distinction of being the six billionth human being. In twelve years, one billion people had been added to the net total of humans, at a time of rising life expectancy. It’s not just productivity that has been growing – so has humanity.


The sheer number of human beings alive has an enormous impact on our economic capacity. Humans at once generate both demand and supply. The more of us there are alive, the more we can consume and produce; the more choice there is and the more our resources are, in theory, stretched. If productivity and technology power abundance, so too does the sheer abundance of people. Around four or five thousand years ago the total population of humanity was still in the tens of millions. By 1700 CE it had climbed to around 600 million, with the one billion figure arriving by around 1820. So it took all of human history up to 1820 before a billion people were alive at one time.


Thereafter things sped up. The geographer Danny Dorling argues that 1851 was the pivotal year, after which the growth rate in the population shot up thanks to rapid industrialisation.9 It took only 106 years (in 1926) to reach the second billion, hundreds and hundreds of times quicker than the time it took to reach one billion. The third billion was attained in 1960, just thirty-four years later, while the fourth billion took another fifteen years, coming in 1975; the fifth billion took thirteen years, arriving in 1988. Six billion then took twelve years, coming in 2000; seven billion took a further twelve years. During the twentieth century countries like China or Iran at times pushed the limit of human reproductivity, their populations growing at 4 per cent a year, close to the biological maximum. This rate of growth is unsustainable and there is a large body of evidence to show that the rate of growth has been slowing since the 1970s – but we are still feeling the lag. In countries like Japan, Germany and Italy the slowdown has even turned into a reverse, balancing some of the extraordinary growth seen in places like sub-Saharan Africa. The eighth billionth human will probably be born sometime in 2026, fifteen years after Danica May Camacho. Although forecasting population in the long term is beset with difficulty, many demographers think it likely that the population will reach nine to ten billion by the end of the century.


While indicating a slowdown, that is still an awful lot of people. Most of us have moved from living in societies of at most a few million – and they were a rarity – to living in cities of millions or tens of millions; in societies and international blocs much larger than that; and, to an unprecedented degree, in a single globalised world of billions. Quantitatively speaking the difference is obvious, but it also creates a qualitative difference. The scale and range of human activity is now far beyond our grasp, changing the scope of the economy, the diversity of things on offer and the pressure on resources. All those people have aspirations and needs that drive, power and tax the world.


Technological development and population explosion are obvious manifestations of how we have created conditions of too much. It’s not just about people or technology though, but about the way the two interact.


Take the humble pin. Adam Smith, the great eighteenth-century economist, was extremely interested in this ‘very trifling manufacture’, as he called it. For Smith pins showed the key to rising wealth by demonstrating the value of the division of labour. Smith saw that by breaking tasks down into small components you could improve them more easily. On a societal level it was much better to have one person focused on making candles and another on making tables, rather than everyone producing their own candles and tables. Moreover, even within an activity like making a pin, you could break the process down into stages to increase efficiency, boost productivity and generate more profits.


Smith argued that discrete tasks could be improved more easily than a bundle of interlinked processes. Workers could become quicker and better. Transition costs of moving from one activity to another could be eliminated. Above all, discrete tasks were much more amenable to automation, as Arkwright, Smith’s contemporary, was already showing. One worker alone could produce perhaps twenty pins a day, navigating a series of fiddly tasks in a tricky sequence. But dividing the production into various sub-processes meant that a ten-person unit could produce 48,000 pins in a day – 4,800 per worker, a vast increase. This was the power of the division of labour and technology.


Economist Ha-Joon Chang records what happened next. In 1832, forty-two years after Smith died, the father of computing, Charles Babbage, studied pin manufacture and estimated 8,000 pins could now be produced per worker per day, a near doubling in productivity thanks to improvements in technology and workflow.10 By 1980 a study estimated that modern factories could produce 800,000 pins per worker per day: a 100-fold increase in productivity over 150 years. Today that figure might be much higher thanks to ever-increasing automation. Here then is where technology meets organisation. Now imagine this applied across almost every area of endeavour and we are starting to see the formula behind the Long Boom.


In the two hundred years after Arkwright built his factory and Smith sketched the division of labour and the foundations of capitalism, methods of organising to increase productivity and wealth underwent continuous refinement. In the early twentieth century Fordism suggested a production-line approach to manufacturing that was far more efficient than the stop-and-go process that came before. Car production stayed on the frontline with, for example, Toyota’s Kaizen method of continuous improvement and just-in-time logistics. Taylorism sought to make a science of working, supposedly maximising the output of office workers. Today executives and engineers in Silicon Valley spend large amounts of time analysing their own productivity and that of others, the better to build tools and workflows that can be rolled out in-house and offered as services.


Adam Smith laid down the ‘Goldilocks’ formula of the Long Boom, the elixir of classical economics: technology creates productivity improvements, which then create economic growth, which leads to more demand, more production and further technological change, and so on. Build this on the back of a constantly rising population and an increased emphasis on getting the most out of things and you have the recipe for sustained expansion. Of course there were and are many other elements to economic growth. Access to energy and capital for example, and the infrastructure around them, have been critical to growth of all kinds. Geography has played a role as well, although some countries without natural resources like Japan have become rich and some with them, like the Democratic Republic of Congo, have ended up poor. Rising wealth meant rising demand and lively markets for all those new goods and services. At the heart of the story, though, is how new technologies and an ever-growing population drive growth. We still see the effects today. China has grown so fast because it has played catch-up by quickly adopting Western technology and methods.


Quantifying the scale of the Long Boom is not easy. We can look at any number of measurements – population is one, productivity another. The size of the global economy is useful as well. Angus Maddison was an economist whose life work was studying long-term trends. Growth used to be very slow, only a tiny fraction of 1 per cent a year, if there was any growth at all. During the period from 1000 to 1500 Western Europe only grew as much as it took China six years to grow between 2002 and 2008.11 From 1820 growth was supercharged and rose at an annual rate of 1 per cent. However this was put in the shade by the ‘Golden Age of Capitalism’, the Trente Glorieuses, the Wirtschaftswunder of 1945–1973, when Western European per capita income grew on average at 4.1 per cent each year. Japan and China have experienced even faster periods of growth. Maddison estimates the global economy grew fifteen-fold in the ninety years between 1913 and 2003.12 The UK government claims that British productivity grew seven-fold over the twentieth century – an impressive result except that productivity growth was even stronger over the same period in France, Germany, Japan and the United States, for example.13 Despite recessions, depressions, reversals, revolutions, wars, panics, shocks and slumps, more was produced, whether films or food, in almost every year of the last two hundred than in the preceding year. And this clearly translates into ever more consumption. Jeffrey Kaplan cites figures suggesting that US household spending in 2005 was twelve times greater than in 1929, while the spending of those same households on durable goods rose thirty-two times over the same period.14


Moreover, despite worries about recessions and productivity gains the Long Boom has not slowed down. Indeed since the fall of the iron and bamboo curtains, when Eastern Europe and China opened their economies, the world economy has been boosted by the biggest growth of the labour force and the widest rollout of technology and technological catch-up ever seen. Not just in those nations but everywhere from Mexico to Brazil, Turkey to Indonesia, industrialisation, productivity boosts and labour increases have been enormous – one estimate suggests 1.7bn workers were added to the global labour force in the years 1980–2010.15 Workers moved from rural areas to cities, family farms to factories, while – as we saw with Foxconn – those factories and businesses reached new levels of productivity. Over the past century transaction costs associated with communication, transport, logistics and tariff barriers have fallen. Investment capital has grown more liquid and mobile. At various times the Long Boom has been powered by financial engineering: the transition to fiat money from the gold standard with the collapse of the Bretton Woods agreement in 1971; creative monetary policy from then on; expansion of business and consumer credit.


We think of digital technology, among other things, as leading to a huge boost in data storage and data creation. This is true, but it is far from the only way digital technology has transformed conditions of scarcity into conditions of abundance. Digital tech has led to vast supply increases and price falls in communications, access to markets, inventory space, content creation and publishing, software, consumer choice, services and processing power. In each of these areas the past twenty years have seen the dominant trend switch from scarcity to excess. Just think of how Skype has revolutionised international telecommunications. What was once expensive and relatively rare is now routine and virtually free. The so-called sharing economy has unleashed latent supply in areas like short-term rentals (Airbnb), cars and transport (Lyft) and Wi-Fi (Fon).


Data is just one example of how the Internet has completely changed the business environment, but the examples are legion and we have already seen it transform sector after sector which had been optimised for conditions of scarcity. It’s also worth remembering that the increase in data and information has deep roots dating back to steam presses, which massively increased print volumes, and before that to one of the earliest industrial technologies, Gutenberg’s printing press. The web is still growing. The advent of mobile and wearable technology means digital connectivity is, by the year, becoming more ubiquitous and deeply entrenched across more of the world than ever before. That jejune word ‘prosumer’ – the idea that consumers are now, thanks to the Internet, producers – may be a commonplace, but it’s true. Videos, photos, behavioural data – you name it, it’s super-abundant. Productivity growth has always relied on general purpose technologies (GPTs) like steam and electricity to unlock new waves. There is a good argument that computation and connectivity are just such a GPT and that we are currently living through its consequences.


Despite talk of ‘secular stagnation’ (the generalised slowing of advanced economies) the end is not yet in sight. New technologies including artificial intelligence, the Internet of Things, nanotechnology, bioengineering, super materials like graphene and the widespread rollout of 3D printing (poised to do for objects what the Internet did for data) all mean that we could be entering an even more intensive phase of this centuries-long process. Meanwhile the shale gas revolution and advances in renewables are securing energy supplies. New organisational forms like the collaborative commons and the sharing economy are unlocking new areas of economic growth. Each of these has the potential to turbocharge new areas of growth and upend entire industries. It’s at once exhilarating and unsettling.


If computer technologies represent a third Industrial Revolution, here are the seeds of a fourth. Indeed some thinkers believe this new infrastructure could unleash a wave of productivity so radical it leads to the near-elimination of the marginal costs of production – and in the process to the eclipse of capitalism itself.16 Imagine if every human being on earth had an advanced 3D printer and the materials to go in it. What would happen to the economy then?
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