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      1 An outlandish display

      The London School of Economics, a few weeks before Christmas, 1949. The Lionel Robbins Seminar is about to begin; this prestigious event is at the razor’s edge of post-war economic thought. Robbins, a giant of economics, has made the LSE a rival to John Maynard Keynes’s Cambridge, recruiting future Nobel laureates such as Friedrich Hayek, John Hicks, Arthur Lewis and James Meade. But this seminar is going to be different, because Meade has persuaded Robbins to invite an unlikely speaker: a small, shy, incessantly smoking New Zealander, a mature student who has just failed in his attempt to get an honours degree in sociology. 

      It isn’t the man – or his ever-present cigarette – which is attracting the stares. James Meade’s protégé has brought with him an extraordinary device – a Heath Robinson contraption resembling an adventure playground for non-existent fish, with half a dozen or more Perspex tanks linked together through a network of pipes, dams and sluice gates and filled with water stained a deep pink with cochineal dye. It looks like what a mad genius might produce if asked to design a water clock. What any of this could possibly have to do with economics is anyone’s guess. But curiosity is a powerful thing, and many of the School’s finest economists are here to gawp, even to laugh, at what promises to be an outlandish display.1

      The subject of this sudden attention, Alban William Phillips, had been born on a dairy farm in Te Rehunga in rural New Zealand thirty-five years earlier. His father, Harold, had equipped the farm with a flush toilet, a generator powered by a water-wheel, and electric light, long before the neighbouring farms had any such wonders. As a result, Bill Phillips and his siblings were able to read long into the night, at least until Harold called ‘lights out’, and inserted a lever into a winch in the bedroom, which pulled a wire, which pulled a chain, which – far across the farmyard night – disconnected the wheel from the generator and plunged the children’s bedroom into darkness.

      Harold taught his children to build crystal radios, zoetropes and toys; his wife Edith, a schoolteacher, encouraged them to study. Secondary school was nine miles away, and Bill soon became bored with cycling – so he got hold of a broken-down old truck that the adults around him regarded as being far beyond repair, and he fixed it. Aged fourteen, Bill used to drive his classmates to school, parking a discreet distance away from the eyes of his teachers.

      Bill might have been expected to go to university – he passed every exam – but there was a problem. In 1929, a collapse in share prices on the stock exchange in New York, on the other side of the world, had set in motion the Great Depression. The effects lasted for years, and reached as far as a dairy farm in Te Rehunga. Prices for agricultural commodities plummeted, and Harold and Edith simply couldn’t afford for their son to go to university. Bill Phillips became an apprentice electrician at a hydroelectric power station instead.

       

      2 The birth of macroeconomics

      The Great Depression caused industrial production in the United States to fall by almost half. Income per head fell by a third. The unemployment rate averaged 25 per cent through the 1930s. In an attempt to stem the bleeding in its own economy, the United States slapped punitive tariffs on imported products – with desperate consequences for countries exporting to US markets. Mass unemployment in Germany sowed the seeds of Adolf Hitler’s rise. The clutching fingers of the Great Depression scrabbled all over the world.2 

      As well as changing the course of history and diverting an enterprising young New Zealander from going to university, the Great Depression profoundly revolutionised economics – how could it be otherwise? Economists asked themselves what was happening, and why, and whether anything could be done. They took new measurements, formulated new theories and proposed new policies, all concerned with the central question of economic performance as a whole. The Great Depression gave birth to macroeconomics.

      A macroeconomist looks at the world through a different lens from that a microeconomist uses. Microeconomics, which I wrote about in my first two books The Undercover Economist and The Logic of Life, looks at the decisions individuals and firms make. Consider a recent visit I made to my local job centre, cheerlessly designated ‘a branch of the Jobcentre Plus agency’, on an appropriately miserable rainy day. A steady stream of people, young and old, male and female, were in there looking for work. The firms seeking workers had given impressive titles to the jobs, in typo-filled adverts on a chunky touch-screen terminal. The offered pay told a different story.

      
         

        ‘Security Officer, Oxford, £7.88 to £7.88 per ho’

        ‘Weekend Manager, Oxford, Oxfo, £7.50 per hour’

        ‘Retail Town Supervisor, Oxford, Exceeds national mini’

      

      How would a microeconomist view this nexus of miserable-looking jobs and miserable-looking job seekers? He would think about incentives, prices and productivity. How much is that harassed-looking young mum worth to an employer? How much is £7.50 an hour worth to her, if it means she needs to pay for childcare or loses the right to some state benefits? How much did that skinny, spotty teenager in the hoodie invest in ‘human capital’ at school? Are job seekers rational? Can they be ‘nudged’ into a more effective job search with insights from behavioural economics? (The answer, based on a randomised trial in a job centre in Loughton, near London, is ‘yes’.3)

      The macroeconomist looks at this scene from quite another perspective. Instead of analysing individual firms’ and job seekers’ incentives, she will study the bird’s eye view: the fact that there is a recession, that average wages are falling across the economy and the number of people out of work is rising. What could be the explanation for such broad changes? Some kind of shock to the system as a whole, such as an increase in the price of oil or a reduction in banks’ ability to lend money, reducing the system’s capacity to supply products and services? Or a loss of demand, of people’s willingness to spend money on the high street? What might cause such tectonic shifts in the economic landscape? What might fix them, or prevent them? These questions seem abstract. But there can be no doubt of their importance to the lives of millions of people.

      During the agonies of the Great Depression, pioneering macroeconomists fought to make sense of the intractable slump by seeking to understand the economy as a whole, and as something rather different from the sum of its parts. What this new breed of economists had in common was a sense that the economy was a thing that could break – and a thing that could be mended. The most famous among them was John Maynard Keynes, who sprang to prominence after his blistering critique of the Treaty of Versailles, The Economic Consequences of the Peace, and who consistently criticised the UK’s economic policy throughout its depression of the 1920s. But there were others – such as Simon Kuznets, who masterminded the construction of national accounts for the United States, or Bill Phillips’s mentor, James Meade, who as a student in the late 1920s abandoned his study of classics and took up economics instead, horrified by the widespread unemployment he saw around him and determined to do something. Meade later became an influential figure in the wartime governance of the British economy. All these men shared a touch of economic genius, but they also shared something else: a determination to take action.

      Keynes famously declared at the beginning of the Depression that the economy was suffering from ‘magneto trouble’ – that is, a technical fault which might bring the entire machine grinding to a halt, but that could be fixed rather simply with the right tools and understanding. In other words, macroeconomists approached the Depression-afflicted economy in much the same way as fourteen-year-old Bill Phillips approached that forsaken old truck. Everyone else may have abandoned hope, but young Bill thought he could understand it, and fix it. And he did.

       

      3 The Indiana Jones of economics

      Back in Te Rehunga, an apprentice electrician had decided to see the world. 

      The Wall Street Journal once dubbed Steve Levitt, the co-author of Freakonomics, ‘the Indiana Jones of economics’, but if that swashbuckling label belongs to any economist, it’s Bill Phillips. In between leaving New Zealand in 1935 and his first brush with economics in 1946, Phillips worked in a gold mine, hunted crocodiles, busked with a violin (he was self-taught), rode the Trans-Siberian railway, and was arrested by the Japanese and accused of spying. He eventually pitched up in London and signed up for the London School of Economics. Then the war started, and he joined the Royal Air Force, which promptly sent him back to the other side of the world.

      Phillips immediately established himself as an outstanding engineer, working to upgrade the obsolete aeroplanes that were supposed to defend British-held Singapore from the Japanese. Days before Singapore surrendered, he found himself on the last convoy to flee the city, on the Empire Star – a refrigerated cargo ship designed to carry twenty-three passengers, but which was packed with over two thousand people, many of them women and terrified children. When the convoy was discovered and attacked by Japanese planes, Phillips found a new use for his talents as an engineer. He brought a machine gun up to the deck, and more importantly improvised a mounting for it. He then stood there for hours, fending off the attackers as bombs struck the ship around him.

      This extraordinary performance earned him the MBE medal for bravery, but didn’t spare him from spending more than three years in a Japanese prisoner-of-war camp. Conditions were bad. Phillips later said that the small men survived and the taller men starved; he was one of the small ones. (By the end of the war, he weighed just seven stone.) To keep everyone cheerful and up to date on news from the outside world, Phillips continued with his engineering improvisations. He built concealed radio sets, one of which was tiny enough to be hidden from the guards in the heel of his shoe. He would have been tortured and killed had it been discovered.

      He also designed and built little immersion heaters, which the inmates used every evening to make hundreds of morale-boosting cups of tea. The guards never did work out why the camp lights flickered and dimmed each evening.

      Although Phillips himself made light of his prison-camp experiences, it was not until many years later that the darkest episode of these years was revealed: in the summer of 1945, Phillips and thousands of other men were transferred to a death camp, where they watched the Japanese mount machine guns on the camp walls, pointing inwards, and where they were forced to dig their own mass graves. One of the other prisoners was the writer Laurens van der Post. In his memoir The Night of the New Moon, he describes the death camp, and a daring escapade with a ‘young New Zealand officer’ capable of performing ‘a near miracle’ with his engineering. Phillips, van der Post and another officer called Donaldson broke into the camp commander’s office in search of spare parts for Phillips’s tiny radio. Phillips repaired it just in time to hear the news: the Americans had dropped a bomb on Hiroshima. The end of the war was at hand.

       

      4 The Phillips Machine

      When Phillips returned to London at the end of the war, after the mother of all gap years, he simply resumed his interrupted studies at the London School of Economics. He took up sociology, a degree that contained some basic economics modules, and became intrigued by the engineering-style mathematical equations that were becoming popular in the new subject of macroeconomics. He started skipping his sociology lectures and disappearing to his landlady’s garage in the London suburb of Croydon, where he put together a hydraulic representation of the equations his lecturers had been scribbling on the School’s blackboards. 

      One of those lecturers was James Meade. Meade might easily have been taken aback when a student who had all but abandoned sociology approached him with a proposal to rework the calculus of economics as a study in plumbing. Thanks to Meade’s patronage, however, Phillips was given the opportunity to demonstrate his mind-boggling machine in the exacting forum of the Robbins Seminar in late 1949. It was his big chance – his last opportunity to demonstrate that, far from being an academic failure, he had something serious to contribute to the brave new world of macroeconomics.

      A cigarette never far from his lips, Phillips began his seminar by fiddling around at the back of the array of Perspex pipes and tanks and starting up a pump that had been scavenged from a Lancaster bomber. The pink-dyed water began to squirt into a tank at the top of the machine, and from there, flow down from one container to another. The pump screeched in the background like a kitchen blender as Phillips demonstrated what the machine could do.

      The professors were astounded. Perhaps they would have been less so had they known more about Phillips’s unorthodox education – the differential equations he’d studied by correspondence course; the hydraulic engineering he’d learned as an apprentice; the mechanical scavenging and repurposing he’d picked up on the farm and perfected in the defence of Singapore (it wasn’t just the pump that was salvaged from bomber scrap; even the device’s Perspex tanks were cut from the Lancaster’s windows) – and of course his courage.

      The machine worked perfectly. Within five minutes, the entire room was buzzing with excitement at what Phillips had created: the first ever computer model of a country’s economy.

      The MONIAC, or Monetary National Income Analogue Computer – these days usually just called ‘The Phillips Machine’ – churned out solutions to equations, using hydraulics instead of differential calculus to calculate the answers. It was a simple computer, although not quite as simple as one might assume. The machine could solve nine differential equations simultaneously and within a few minutes. Such a feat was impossible to do by hand; even in the 1950s economic models were worked out not by digital computers but by rooms full of human ‘computers’ – typically women armed with paper and mechanical calculators to provide the mathematical equivalent of a typing pool. It would be years before digital computers could support economic models as complex as the MONIAC’s. Duplicates of the MONIAC Mark II – an expanded version of the original machine – were sold not just to Cambridge and Harvard but to ambitious governments in developing countries, and even to the Ford Motor Company.

      Today, at seven feet tall and four or five feet wide, the MONIAC Mark II seems an imposing if rather quaint piece of equipment. Down the centre of the machine runs a Perspex-fronted column, intersected every foot or so with weirs and sluice gates leading off to side chambers. Column sections are neatly marked INCOME AFTER TAXES, CONSUMPTION EXPENDITURE and DOMESTIC EXPENDITURE. One compartment, the size of a small tropical fish tank, is labelled INVESTMENT FUNDS; along one wall is a curved dam made of flesh-coloured plastic, marked LIQUIDITY PREFERENCE FUNCTION. At the top corners of the machine are two spools of paper, poised to scroll gently as four pens connected to different floats wait, ready to trace lines up or down like a seismograph, recording the ebb and flow of the ‘economy’. A few plastic pipes, looking for all the world as though they have been scavenged from washing machines (perhaps they were) are tucked away behind the machine. At the bottom is a large tank marked NATIONAL INCOME; a small pipe leads from that tank back to the top of the machine, from where the flow of money can begin again.

      If the MONIAC was the result of exquisite engineering skill, Phillips’s flash of inspiration – that hydraulics could be used to solve complex systems of equations – was close to genius. Of course, the hydraulic computer was less flexible than digital computers would eventually become. Each equation quite literally had to be carved into the flow-control system of the MONIAC, in small squares of Perspex set in a neat white frame, with a thermometer-like scale along the side. The equations themselves were slots, one in each piece of Perspex, each with a particular shape and angle, snugly holding a peg which ran smoothly on brass rails. Each peg was attached to a float and a sluice gate, so that as the water level in a tank rose, the peg would move up and – depending on the shape of the slot – would also move sideways, opening or closing the sluice gate. Phillips had carefully calibrated his equations to what was then known about the British economy: how much income people tended to put aside as savings, for example, or the overall response of supply and demand to prices in the economy. And, to his surprise, he found that the machine was watertight enough to be accurate to within 2 per cent – a higher level of precision than was required, given the likely quality of the economic statistics of the day.

      To the cognoscenti, Bill Phillips’s machine was more than just a brilliant technical achievement. It also embodied some ground-breaking economics. For example, when moving between an old steady state and a new one after some change in the economy, the machine produced cycles or even turbulence for a time, meticulously recorded by the rise and fall of the seismographic pens. These turbulent transitions were well ahead of the theorists, who simply had to ignore such dynamics at the time, and even now cannot fully cope with them. Another example: the MONIAC also allowed for floating exchange rates: today the dollar, the pound, the euro and the yen all have free-floating exchange rates against each other, but Bill lived in a world where countries tried to peg their currencies to each other, or to gold. 

      The LSE’s establishment rushed to give Phillips a job. Within a decade he had been made a professor, then a very senior position in the UK; not bad for a man with no honours degree and no economics qualifications of any kind.

      The MONIAC was much loved in its day, for its power as a computer and for the sheer ingenious exuberance of the thing. The machine was celebrated in the humorous magazine Punch – and, much later, in Terry Pratchett’s novel Making Money. And it became an influential teaching aid: at the LSE, James Meade used to attach two MONIACs together, plugging the ‘export’ pipe of one into the ‘import’ pipe of the other, one representing the US and one the UK, to create a model of international trade. He would then invite pairs of students to play the roles of Chancellor of the Exchequer and Chairman of the Federal Reserve, manipulating interest rates or other variables in an attempt to increase the national income of their respective nations. Among the future economic policymakers who cut their teeth in Meade’s lectures was perhaps the Fed’s most successful chairman, Paul Volcker.

      Eventually – inevitably – the MONIACs fell into disuse. An engineering professor at Cambridge, Allan McRobie, has refurbished one and it is now in full working order. The central bank of Phillips’s mother country, New Zealand, also keeps a MONIAC on display. And the London School of Economics kept a machine as a teaching aid until as recently as 1992. It was then transferred to the Science Museum in London, where it sits in a great hall facing Charles Babbage’s posthumously constructed Difference Engine.

       

      5 Fixing the macroeconomic machine

      The water that flows around the Phillips Machine is a good analogy for the way a macroeconomist thinks about the economy in terms of financial flows and reservoirs, of large quantities sloshing to and fro. Macroeconomists contemplate big glugs of spending power devoted to different ends: private consumption, government spending, investment, the purchase of imports. And these financial flows do not simply deepen or evaporate of their own accord, they can be dammed, redirected and siphoned off by the choices of citizens and, in particular, by the whims of the economic policymakers who can alter interest rates, taxation, or the quantity of money produced by central banks such as the Bank of England or the Federal Reserve. 

      Bill Phillips revolutionised the study of economics. But he didn’t solve for ever the problem of how to keep the macroeconomic machine ticking over smoothly. That much is obvious from the fact that we are still suffering the consequences of the economic crisis that began in 2007. It is not as severe as the Great Depression, nor (yet) as long-lasting, but it is not absurd to make comparisons between the two events. This recession, like the Depression, has stimulated a tremendous hunger for action. We need, once again, economists with the same attitude to this dysfunctional economy that Bill Phillips had to that clapped-out truck: the attitude that we can fix it.

      But to fix it, we need to understand it. And that is what this book is all about. It’s not a strident call for action, nor a searing list of people to blame for the crisis. (You can find plenty of those elsewhere.) Nor is it the kind of popular economics book that offers practical ideas you can apply in your personal or business life. (You can find plenty of those elsewhere, too – including my previous books.) If it's insights into the workings of life at human scale that you're after, then quantitative easing will prove to be about as much use to you as quantum physics.  

      And the same applies in reverse, too: our experience of everyday life at human scale will prove of limited value when we want to understand how entire economies work. Tempting as it is to think that it would be plain common sense to run a modern economy by extrapolating from our personal experiences of running a household or a firm, we shall see that such thinking can lead us badly astray. If keeping a major economy ticking over were no more challenging than balancing a current account, I wouldn't feel the need to write this book and you wouldn't have an interest reading it.  

      What I have to offer in the coming pages instead is a determined and practically minded poke around under the bonnet of our economic system. I’d like us to find out, together, as much as we can about how it works. And once we’ve done that, I’d like us to figure out whether there is anything we can do to make it work better.

      One more thing: this is a tough assignment, so I hope you won’t mind that I’ve volunteered you to take the lead role.

    

  OEBPS/imagedata/9781408704257.jpg
;couoms
£ STRIKES BACK

TIM
HARFORD





