

[image: Illustration]





Praise for earlier editions of Economyths



‘This is without doubt the best book I’ve read this year, and probably one of the most important books I’ve ever read … Orrell exposes the rotten heart of economics … [S]hould be required reading for every politician and banker. No, make that every voter in the land. This ought to be a real game changer of a book. Read it.’


Brian Clegg, www.popularscience.co.uk


‘His background allows Orrell to reliably and convincingly question the claim of economics to quasi-scientific objectivity and mathematical accuracy, and expose it as a sales ploy.’


Handelsblatt (Germany)


‘A must read for understanding the roots of the financial crisis, the severe limitations of the field of economics and what needs to be done to improve our ability to avoid future crises.’


Spyros Makridakis, author of Dance With Chance: Making Luck Work for You


‘Lists 10 crucial assumptions (the economy is simple, fair, stable, etc.) and argues both entertainingly and convincingly that each one is totally at odds with reality. Orrell also suggests that adopting the science of complex systems would radically improve economic policymaking.’


William White, OECD (Bloomberg Best Books of 2013)


‘His ten economic myths should be committed to memory.’


Monthly Review (US)


‘[Orrell’s] tone is engagingly curious, drawing on biology and psychology, and his historical view spans more than merely the past few decades. Orrell recommends an interdisciplinary approach to a “new economics”, in which ethics and complexity theory might have a say.’


The Guardian (UK)


‘Required reading for anyone who deals with the economy.’


Obserwator Finansowy (Poland)


‘I urge you all to read [this book]’


New Straits Times (Malaysia)


‘A book that can help you appreciate economics in action, and also help make it less of a voodoo science.’


Business Line (India)


‘A book full of intellectual stimulation.’


Toyo Keizai (Japan)


‘One of the best books I’ve read this year.’


Pressian (Korea)


‘Invoking history, physics, biology, climatology and his background in complex systems to debunk neoclassical economics, Orrell makes a plea for an unorthodox economics, one drawing on ethics and environmentalism as well as emerging areas of mathematics like non-linear dynamics and network theory.’


Canadian Business magazine


‘Consistently interesting and enjoyable reading … A wide audience including many non-economists could benefit from reading it.’


International Journal of Social Economics


‘Highly readable and a great introduction to the dynamic thinking used in many natural sciences.’


The Post-Crash Economics Society (UK)


‘Read this book!’


Indonesian Society for Social Transformation (INSIST, Indonesia)


‘Entertaining, informative and highly recommended.’


MDB Insight (Canada)


‘Terrible, willfully ignorant, deeply anti-intellectual … there is nothing an interested layman could possibly learn from this book.’


Professor of Economics, University of Victoria


‘Just random – sort of like Malcolm Gladwell without the insight.’


Professor of Economics, Carleton University


Praise for Truth or Beauty


‘Fascinating … Orrell is an engaging and witty writer, adept at explaining often complicated theories in clear language.’


Ian Critchley, Sunday Times


Praise for The Money Formula (with Paul Wilmott)


‘This book has humor, attitude, clarity, science and common sense; it pulls no punches and takes no prisoners.’


Nassim Nicholas Taleb



Praise for The Evolution of Money (with Roman Chlupatý)



‘Perhaps the best book on money I have ever read … A reasonable and benign dictator might demand that those engaged in activities relating to economic management should, as a condition of employment, be compelled to read The Evolution of Money and pass a written examination based on an understanding of its contents.’


Colin Teese, former deputy secretary of the Department of Trade, News Weekly (Australia)
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FOREWORD TO THE 2017 EDITION



When I first read Economyths during my undergraduate studies, I was just beginning to get acquainted with the economic world outside neoclassical economics. Disenamoured and frankly bored with my economics degree, I had been reading books and blogs which offered more critical perspectives on what I was being taught, especially given the failure of the discipline following the 2008 financial crisis. I enjoyed many of these but Economyths was so readable, and such a comprehensive critique, that I read it in a single day.


What was so interesting about the book was that it combined knowledge of the history of mathematics, mathematics itself, and crucially the limitations of mathematics. Economists largely disregard the first (and the history of their own subject), pride themselves on the second and often seem completely unaware of the third. Indeed, a common response to critics of mainstream economic theory is that they are complaining simply because they dislike or do not understand mathematics, which is assumed to be inherently more rigorous than qualitative techniques. But here was an applied mathematician – with a much more in-depth grasp of mathematics than most economists – telling them they had got it wrong.


Another positive thing about Economyths is that the critique is not only negative. David Orrell draws examples from areas of maths such as complexity theory, network theory and chaos theory to offer up alternatives to models which are dominated by notions of individualism, equilibrium and optimality – straitjackets which constrain realistic analysis of the economy, particularly financial crises. At the same time he appreciates that no mathematical approach, however sophisticated, can substitute for what are fundamentally ethical discussions about the environment, the role of economics and what the good life is.


But despite the flurry of critical works like Economyths following the crisis, what we were learning at undergraduate level had not changed. I discovered I was not the only one to think this when some fellow economics students set up the Post-Crash Economics Society at Manchester to campaign for changes to our economics education to make it more critical, pluralistic and connected to the real world. I went along to their first event and soon applied for the committee, of which I am still a member today (now as a PhD student instead of an undergraduate). Over the years the society and others like it have received media coverage and (hopefully) contributed to the debate about how economics education should change following the financial crisis.


The response of the discipline has sometimes been reasonable, with new curriculums like CORE (Curriculum Open-access Resources in Economics) being tested at universities (CORE does not answer all of the students’ critiques, but it is a step in the right direction). It has sometimes been less so, as certain reviews of Economyths have made abundantly clear. But these debates are not just academic; economics affects everyone. With many of the problems identified by David Orrell lingering on and in some cases intensifying, we cannot afford for economics to remain stuck in the same habits of thought which led to the crisis. Hopefully those economists who are willing to read this book – and others like it – with an open mind will appreciate the progress that can come from embracing new ideas.


Cahal Moran, PhD economics student at Manchester, Chair of the Post-Crash Economics Society and co-author of The Econocracy: The Perils of Leaving Economics to the Experts (Manchester University Press, 2016)





PREFACE TO THE 2017 EDITION



Economyths, like a host of other books, was born from the financial crisis. I first started working on it in 2009, a few months after Lehman Brothers went bankrupt, and the first edition was published in 2010. In a way it was a reaction to events at the time; but it was also about broader questions that I had been working on for a while, such as how we use numbers and mathematical models to simulate and understand the world, and how this was being affected by new approaches such as complexity science.


Since the book first came out, a lot has happened. In March 2011 the Canadian magazine Adbusters printed an extract from Chapter 10 urging students of economics to take a chance on ‘speaking up, questioning your teachers, being open to disruptive ideas and generally acting as an agent of change’. The publisher Kalle Lasn added: ‘Ten years from now, as the blowback from the externalities of their way of doing business repeatedly hammers us and global warming kicks in with a vengeance, we’ll look back [at neoclassical economists] and wonder what it was about these logic freaks and their money narratives that so mesmerized us.’1


A few months later, Lasn wrote a blog post calling for a peaceful occupation of Wall Street, beginning on 17 September (his mother’s birthday), to protest against issues such as wealth disparity and the involvement of financial companies in politics. Quite a few people turned up to the event, which became known as Occupy Wall Street. It grew into a movement that soon spread around the world.


The same Economyths extract, which was reprinted in the November issue of Adbusters, as well as the Adbusters team’s book Meme Wars: The Creative Destruction of Neoclassical Economics, had noted that elite institutions including Harvard University were grooming students for work in the financial sector. It was therefore cheering when that month, as part of what was by then the global Occupy movement, Harvard students staged a walk-out from Gregory Mankiw’s Economics 10 class. According to Gabriel Bayard, one of the organisers, ‘Ec 10 is a symbol of the larger economic ideology that created the 2008 collapse’.2 (I am not claiming Economyths played any role in all of this, but it certainly came out at a receptive time.)


One of the students’ complaints was that the course offered ‘very little access to alternative approaches to economics’.3 A similar concern motivated the founding of the World Economics Association in May of that year. Its manifesto called for an emphasis on attributes such as a plurality of approaches, diversity in membership, relevance to the real world, and ethics. More than 3,600 people from 110 countries joined in the first ten days.


In the UK, Manchester University economics students started the Post-Crash Economics Society, posting a petition to revise the economics syllabus in November 2013 (with what was then the second edition of Economyths on its list of recommended reading). The following year, students from a Quebec group – part of the International Student Initiative for Pluralist Economics – wrote a petition noting that the field leaves ‘little room for ethical, epistemological, philosophical, political and historical reflection, which would allow the discipline to reflect on itself and renew continuously’.4 The umbrella organisation known as Rethinking Economics soon represented over 40 groups around the world.


Students and others had made similar calls for reform in the past, most famously perhaps in the ‘post-autistic economics’ movement initiated at the École Normale Supérieure in Paris in 2000; but the financial crisis had now added a much greater impetus. In May 2014, Cambridge University economists Ha-Joon Chang and Jonathan Aldred noted that their subject ‘is the only academic discipline in which a significant and increasing number of students are in an open revolt against the content of their degree courses’.5


The number of people protesting about economics, and proposing or calling for new ideas and approaches, did not therefore quietly decline as the economy slowly healed – instead it continued to explode. Economics, it seemed, had finally passed the tipping point. The field would never look the same again.


Unless, of course, you were an economist.


Third time lucky


From this survey, one might assume that the collapse of mainstream economics under the strain of its insularity, rigidity, and general dysfunction would be nearing its completion a decade after the crisis, with the field primed for glorious rebirth after an agonising but necessary stage involving rampart-storming by students, public displays of contrition, show trials of former leaders, the purge of members who don’t ‘get it’, etc. Of course, nothing is so simple – and if things had really changed so much, there wouldn’t be a need to reissue this book. But as shown later in the updates made to individual chapters, progress has been fitful at best, and the core concerns of the book are as relevant as ever.


Some universities have begun to reform their curriculum – in the UK, Greenwich, Goldsmiths and Kingston stand out. Techniques described in this book, from areas such as complexity theory, network theory, and so on, continue to make inroads, and there is increasing recognition of the need to address the underlying causes of the crisis. Organisations such as the Institute for New Economic Thinking (INET) are funding some exciting new work.6 But in general, according to a 2015 INET talk by Marc Lavoie from the University of Ottawa, ‘nothing has changed in the classrooms or in academic journals’.7 Keith Harrington from the Adbusters-affiliated group Kick It Over told Yes! magazine the same year: ‘Despite its enormous failings in the face of the financial crash, the mainstream of the profession has by and large failed to embrace self-criticism or open itself up to different approaches.’8


Notre Dame’s David Ruccio wrote in 2016: ‘as anyone who teaches or studies economics these days knows full well, the mainstream that has long dominated economics (especially at research universities, in the United States and elsewhere) is not even beginning to let go of their almost-total control over the curriculum of undergraduate and graduate programs.’9 Rethinking Economics did a survey of UK university courses in 2016 and concluded that ‘Economics education currently teaches only one perspective, neoclassical economics: of the 172 module course outlines we analysed, only 17 mentioned alternative perspectives. Tomorrow’s economists are taught that neoclassical economics provides the single correct and universal explanation of how the economy functions.’10


In early 2017 the Bank of England’s chief economist Andrew Haldane described it as a ‘fair cop’ to say that the profession was in crisis, adding that ‘Out of this crisis, there could be a rebirth of economics’.11 Anne Pettifor – who had warned of the financial crisis in two books – agreed, writing that economics has failed to move on in part because it remains ‘dogged by ideology’ including an ‘almost religious belief’ in ideas such as efficiency (Ha-Joon Chang also speaks of the ‘almost religious mentality’ of mainstream economists).12 Journalist Simon Jenkins noted that what has been missing following the financial crisis is an ‘official or professional inquiry. No one took any responsibility or blame for a forecasting failure that led to a policy disaster … The essence of any science is relentless self-criticism. Economics should suffer what the [UK] intelligence community did after Iraq. It should be asked, in public, to explain how it came to make so blatant a professional error.’13 A Bloomberg editorial said that given its ‘spectacular failures, you’d think the profession would have gone back to the drawing board. It hasn’t.’14 As with the bailed-out bankers, there has been neither a reckoning nor a proper rethink – only what another Bloomberg piece called a ‘waning of economists’ prestige and influence’.15


Business schools are no better: a 2016 paper called ‘Business schools in crisis’ began: ‘Let’s not mince words: Our MBA graduates marched out and destroyed the world financial system. Few in academe have stepped up to take responsibility. We have yet to hear a professor say, “I taught those people, and I’m sorry.”’16 Areas such as quantitative finance remain similarly unmoved. This is despite the fact that related issues raised by this book, from financial instability, to the environmental crisis, to wealth inequality leading to possible social unrest, haven’t exactly gone away.


Economists have proved remarkably resistant to new ideas, for three reasons. (When I say ‘economists’ I am generally referring to mainstream, as opposed to all economists including the heterodox ones; the distinction should be obvious from context. Also, I will have something to say about these labels in the final chapter.) The first has to do with institutional effects; the second is deeper and is related to our entire scientific worldview; the third, hidden in plain sight, is the focus of the new Chapter 11 in this edition. Economics can’t stand true reform, because true reform does not just entail incremental change: instead it represents an existential threat.


The institutional reasons became apparent quite early. Most readers who contacted me seemed to enjoy the book (and I greatly appreciated the many warm messages of support), and it received generally favourable reviews in at least ten countries, from economists and others.17 But not everyone was so enthusiastic – especially, as it turns out, Canadian economists, perhaps because my home country survived the crisis rather well so they were still feeling smug (sample review quote: ‘terrible, willfully ignorant, deeply anti-intellectual … there is nothing an interested layman could possibly learn from this book’18). In general, it seemed the book was received best by people (and in countries) with more direct experience of the crisis. Academic economists were largely insulated from its effects – unlike many other people at the time, they didn’t have to worry about losing their job.19 And their critiques had nothing to say about how they failed to foresee or even make sense of what might be the biggest event in their profession’s history.


The most troubling part of the reaction by many economists to the crisis was that they couldn’t see the connection between it and their work or teachings. The world was in the depths of a global financial crisis, and economists couldn’t understand why they should care about a critique of the subject that in many ways was at the heart of it. But in a way it makes sense when viewed in psychological terms. It has made for fascinating, if at times uncomfortable viewing to watch the still-ongoing process as economists come to terms with their role in the crisis. For those who are interested, this process is charted separately in the new Appendix on ‘The five stages of economic grief’.


The institutional faultlines of economics were put into a religious context by the late economic historian Frederick Lee, who in his 2009 book A History of Heterodox Economics described how ‘mainstream economists have attempted to suppress the economic ideas and arguments of blasphemous economists’; he defines those blasphemers as people who are calling for ‘the total rejection of a body of ideas and their replacement with ideas that are completely different’. He relates how mainstream economists have ‘used organizational power to prevent the hiring of blasphemous economists, to deny them tenure, or to directly get them fired for teaching blasphemous material’.20 No wonder some economists sounded like they wanted to burn copies of this book – and why I felt at times as if I had stumbled into a rather one-sided religious war.



Thinking in opposites


The second reason why the old guard clings on, and why the topics raised in the book are still relevant, is because they refer not to particular theories or fashions, but to general principles which form the foundation of economic thought, and much science in general.


Consider for example the idea that markets are self-stabilising, or that the economy can be viewed as a collection of atomistic individuals, or that it is an essentially linear system. All of these assumptions are embedded in key theories and techniques, from risk-management tools to the models used by policy-makers; and abandoning them is not easy, because they are related rather than independent. As mathematician Benoît Mandelbrot noted, for example, ‘market efficiency is an aspect of economic equilibrium’.21 The assumption of equilibrium relies in turn on things like rationality, independence, and so on. The result forms what author James Hannam called ‘a complete system of reality’ so that ‘rejecting any significant chunk of it would cause the whole edifice to collapse’ (though he was talking not about economics but about Aristotelian philosophy, which continued to dominate in the Middle Ages even as empirical evidence piled up against it).22


These principles are also not limited to economics, but instead reflect deep and interconnected aspects of our scientific aesthetic. As explored in more detail in my 2012 tome Truth or Beauty (published by Yale and Oxford university presses, so doubly academic), they are nicely expressed by the Pythagorean list of opposites presented in Chapter 5, which like twin strands of viral DNA have installed themselves in our minds and shaped our worldview. In fact, the original ten topics covered in Economyths were inspired by this list – not because I think economics is directly based on them, but because of the way they continue to resonate with our patterns of thinking, as they have since the dawn of Western science. This aesthetic is being slowly overturned in other areas of science, with economics lagging well behind. (The standard line on Pythagorean mysticism is that it was ‘dross’ which had nothing to do with their mathematical insights, but I would say that it is one of the most influential and interesting parts of their philosophy.23 And if they can peg a doctrine on it, then I can peg a book on it.)


In this revised edition I have added a box to each chapter, showing the relation to the Pythagorean list where that might not be obvious, and discussing how the field has (or has not) moved on since the book first came out. However, I have kept the rest of the text mostly unchanged from the previous edition. After all, these principles have been around for two and a half millennia, and apply just as well today as they did several years ago. And it’s interesting to revisit that post-crisis vibe when revolution was in the air – like pretending you’re back in Zuccotti park, with the tear gas and police dogs and the chaos and the bearded European philosophers shouting out lectures on Marxism, only a lot more comfortable.


Have I missed anything?


I wrote the original Economyths in a hurry. I had a full-time job, a commute, a family, a deadline, and something to say. I worked early in the mornings or on weekends. After researching a chapter I would sometimes write a draft in a couple of sessions.


After the book had come out, I did wonder whether I had been completely fair to economists, whether I could have made mistakes, or missed something important. Of course no book is perfect, and I may have got a bit carried away in places, but had I goofed up in a major way? This weighed upon me. Perhaps I needed to reach out to economists, and expose myself more fully to their culture and their way of thinking.


After seeing the rather extreme reaction to the book from some economists, though, I decided to put off the listening tour. (However, I appreciated all comments from economists and have incorporated them where appropriate, if sometimes for illustrative purposes.) I did have the renowned Czech economist Tomáš Sedláček over for a cup of coffee one morning in 2010, along with the journalist Roman Chlupatý, to share ideas about the state of economics, and we got along very well. Thanks to Tomáš’s fame, our musings got turned into a small book called Soumrak Homo Economicus, or ‘The Twilight of Economic Man’, which was published in four languages, including two audio versions, though none of them in English. Still not sure what we said.24 More recently, I also collaborated on another book called The Money Formula: Dodgy Finance, Pseudo Science, and How Mathematicians Took Over the Markets with Paul Wilmott, the mathematician/finance expert who literally wrote the book, or books, on quantitative finance.25 Again, I didn’t need to convince him of how mathematical models are misused in finance – he was well ahead of me on that score, having been one of the first to warn against the dangers of the Gaussian copula model discussed in Chapter 6.


For this revised edition of Economyths, Cahal Moran kindly agreed to write the foreword and take a look at the draft manuscript. I first encountered Cahal back in 2011 when, as an undergraduate economics student at Manchester, he wrote to inform me of his efforts to defend the book against a particularly comprehensive assault he’d come across online (he seemed to know what he was talking about, so I left him to it). I was very impressed by the breadth of his knowledge even then, so it didn’t surprise me to find that he has now co-authored an excellent book (The Econocracy: The Perils of Leaving Economics to the Experts, cited below), and I am grateful for his comments. I think that he and the other student organisers at the Post-Crash Economics Society and at Rethinking Economics will be people to watch as this story unfolds. Usual (non)disclaimer applies: all mistakes and omissions are my own.


Economists need a few more jesters looking in from outside, tapping on the walls and making faces. Also, as one sympathetic reviewer pointed out, ‘We should not forget that Smith and Marx were trained in philosophy, Ricardo was a stockbroker, and von Neumann, a mathematician’.26


Still crazy


Of course, I understand that most economists would not see themselves in the bald phrasing of these ‘economyths’, especially coming from an outsider; and will be keen to distance themselves from the ideas that the economy is perfectly rational or stable or efficient or fair, or that economic growth is always good. Others labouring in a specialised area may see little connection with their own work. They may even be unaware of the role that these often unexamined ideas play – Keynes famously said that ‘Practical men who believe themselves to be quite exempt from any intellectual influence, are usually the slaves of some defunct economist’, but he might as well have been talking about economists.27 But as I argue throughout, what counts is the core teachings of their models, and how these models are interpreted when used to make decisions. If they don’t agree with the models, then they should point that out – at least they will now have plenty of company. As we’ll see, the role that these myths has played in economic thought has only become clearer in the last several years, as the voices of insiders join those of students, heterodox economists, and non-economists in calling for fundamental reform.


As anticipated in the first version, many economists have also argued that these economyths are an unfair caricature of their field – a ‘straw man’ I am setting up to easily defeat. Four things to add. First, this argument is a little over-used. ‘Read any review of a heterodox book by an economist’, noted Cahal Moran in 2011, and ‘you will find the exact same rhetoric’: the author is ‘attacking straw men, he doesn’t understand economics, etc.’28 An external investigation into the economics department at the University of Manitoba in 2015 found that ‘the insistence by the mainstreamers that the heterodox are attacking a straw man could be labelled “gaslighting” [i.e. psychologically manipulating someone into doubting their own sanity]. Even as some heterodox are subject to unfriendly discrimination, ridicule, hostility, and censure, some mainstreamers simply deny it and insist the others are making it all up.’29 Call me crazy, but I think they have a point.


Secondly, economists have long deflected criticism by claiming that key assumptions such as the rational behaviour of ‘economic man’, as Lionel Robbins put it in 1932, are ‘only an expository device – a first approximation used very cautiously at one stage in the development of arguments’.30 (As seen in the Appendix, economists repeat the identical argument today.) But that same ‘economic man’ – which as a view of human behaviour is less a first approximation than a severe distortion – reached perhaps its most gloriously exaggerated form in the Arrow–Debreu model (Chapter 5) well after Robbins dismissed it as a ‘bogey’ (the expression ‘straw man’ was not yet in vogue), and remains at the heart of much economic modelling, which is why eight decades later we could name a book after its impending twilight with no fear of redundancy.


Thirdly, there is also a longstanding tradition in which, as Moran and his co-authors Joe Earle and Zach Ward-Perkins put it in The Econocracy: ‘The concerns of critics are said to be addressed when economists find some way of incorporating their critiques into existing frameworks. The result is often a highly stylised version of what the critic had in mind, and may drop the things that are most important while conforming to certain assumptions that the critic may reject.’31 When economists consider small departures from something like equilibrium – they would have to, wouldn’t they? – or arrange patches for the more egregious examples of ‘market failure’ – such as the environmental crisis – they are like the ancient astronomers who added extra epicycles to their geocentric models of the cosmos to better fit observations, while still assuming that the universe was based on circles and the sun went around the earth. In fact it is economists who have set up a highly simplified version of the real world – but instead of destroying it, they hold it up as an ideal to which real economies can only aspire.32 (And if that is a ‘caricature’ or a ‘straw man’, we will stop attacking it when it stops threatening to blow up the world.)


Finally, I take pains in the book to show that the arguments apply not just to this pure textbook version of the theory, but to anything near it, epicycles and all. And as we’ll see, supposedly sophisticated models may deviate from these foundational assumptions, but they can never stray too far without losing internal consistency – which is exactly why the field finds itself in a state of crisis.


Define economyth


It might help, though, if I define my terms a little more accurately. According to the Oxford Dictionary, the word myth has two main meanings.33 The first and original sense is ‘A traditional story, especially one concerning the early history of a people or explaining a natural or social phenomenon, and typically involving supernatural beings or events’. An example is the story of Apollo in Greek mythology (or in economics, as we’ll see). This meaning is often endorsed by rulers and priests, and closely linked to religion.34 It is less a straw man than an idol. The second, more trite meaning, often used as a shallow put-down, is ‘A widely held but false belief or idea’.35 These meanings are obviously different, and I mean a bit of each, but mostly the former. I therefore offer the following definition.




economyth [noun] A belief or story that shaped the foundations of economics, and continues to play a key role in economic practice, for example in the models used by economists, though sometimes in weakened form. It is usually linked to an essentially supernatural view of the economy, which is characterised for example by the ‘invisible hand’, ‘efficient markets’, hyper-rationality, changes caused by mysterious ‘external shocks’, and so on. And it’s wrong.





In May 2010, the heterodox economist James K. Galbraith testified to the US Senate: ‘Economic theory, as widely taught since the 1980s, failed miserably to understand the forces behind the financial crisis. Concepts including “rational expectations”, “market discipline”, and the “efficient markets hypothesis” led economists to argue that speculation would stabilize prices, that sellers would act to protect their reputations, that caveat emptor could be relied on, and that widespread fraud therefore could not occur. Not all economists believed this – but most did.’36 Those were the economyths in action.


Today many economists will realise that, in our modern connected world of big data and dynamic networks, most of these economyths look rather corny. (For example, the idea of progress towards an increasingly rational and efficient world might have sounded convincing, up until the moment when computer scientists hooked up the internet to create the global brain, only to find that it was a delinquent teenage brain with no attention span, hooked on games, videos and random browsing.) They therefore won’t take them as general truths, but – at least if they want to belong to the mainstream – will spend their careers either treating them as a ‘good enough’ approximation, or testing what happens when they are relaxed or distorted slightly. Even here, though, the economyths form a central point of reference as a representation of an idealised economy, which we mortals can aspire to but never attain. One finding of this revised edition is how mainstream economists have become increasingly artful as they attempt to disassociate themselves from some of these core ideas, while not quite letting them go.


The tables turn


Anyway, even given the many attractions of these economyths from an aesthetic or institutional standpoint, it still seemed strange to me how economics was so stuck in the past. Sure, other areas have been influenced by classical ideals of symmetry, stability, and so on, but most don’t take them quite so literally. Organisations of all sorts resist change (one of the main purposes of an institution, after all, is to maintain itself) but somehow genuine progress is made. And it gradually dawned on me that I had, in fact, missed something terribly important. I had neglected to fully discuss what might be seen as the central idea which holds the whole complex of economic thought together. How could I possibly have given it so little attention? Yes, I mention it here and there, but it surely demands an entire chapter to itself. What was I thinking? If only I had talked to more economists, maybe I would have twigged on it sooner.


But in order to fill the void, it wouldn’t be enough just to point it out, to stand back and criticise, to suggest that economists should be using different tools. No, I would have to propose something new. I would have to come up with original economic ideas of my own. And in order to convince people, or at least obtain a thin veneer of credibility, I would have to publish them in reputable academic outlets, as opposed to popular publishers (no offence, Icon). It would entail researching (with Roman Chlupatý) a book about the entire history of money from Mesopotamian clay tablets to bitcoins for Columbia University Press, and submitting research papers to obscure journals. And that would mean subjecting my work to peer review from economists. It was a short and slippery slope to actually becoming an economist, at least of the unloved heterodox sort, without any actual pay or position. This, it seemed, was my fate.


But that is all for later. The upshot is that here in this new, revised, extended, and repainted version are not ten, but eleven ways that economics gets it wrong. All thoroughly checked out and road-tested.


I would also like to add an extra dedication for this book: to all those students and others around the world who are taking a risk, standing up, and demanding a new economics. I’m pretty sure it will be more fun than the last one.


Now, prepare to travel back in time, to an era after Lehman but before Occupy, when the world was in the depths of the Great Recession, and it was time to have a serious talk about economics. Further updates at the end of each chapter and throughout.





INTRODUCTION



Every dogma must have its day.


Aphorism dating to late 19th century


The year 2008 was going to be a prosperous one for the financial markets, according to forecasters polled by Bloomberg.com at the start of the year. None foresaw a loss, and the average prediction was for a gain of 11 per cent. They were blissfully unaware that one of history’s biggest financial earthquakes was already taking shape beneath their feet. By year-end the S&P 500 index was down 38 per cent, $29 trillion had slipped through the cracks appearing in global markets, and many of the foundations of the world economy lay in ruins.1


The credit crunch had a number of phases, but perhaps the pivotal event was the collapse of the financial services firm Lehman Brothers in September 2008. With over $600 billion in assets, this was the largest bankruptcy in US corporate history. Lehman was also one of the key nodes in the financial network, and its extinction sent the crisis into a new and extremely dangerous phase. Many feared that the entire global financial system would break down completely. That didn’t happen, and markets eventually recovered from their near-death experience, but the aftershocks of those events are still being felt around the world, in sovereign debt crises and street protests.


The failure of economists to predict the credit crunch or the ensuing world recession was not atypical. As shown later, financial forecasts have an extremely poor track record of success, even when based on sophisticated mathematical models. This time, though, not only did the models fail to predict the crash – they actually helped cause it.


In the years preceding the crash, financiers had become increasingly reliant on quantitative mathematical models to make their decisions. Even if models couldn’t predict what exactly would happen in the future, they were supposed to be able to calculate risk. For example, in order to figure out how much risk a package of loans incurred, they needed only to make a statistical calculation using a simple formula or risk model, based on standard economic theory. This appeared to work well – so well that quantitative analysts began to use the models to take bigger and more sophisticated bets.


Even before the crisis was in full swing, though, there were signs that the models were failing to capture the true risks of the economy. On 11 August 2007, a year before Lehman Brothers went bust, some unexpected market turbulence brought on by a decline in US house prices led one of their employees to remark that ‘Events that models predicted would happen only once in 10,000 years happened every day for three days.’2


While that sounds most unusual, the chief financial officer at Goldman Sachs went even further: ‘We were seeing things that were 25-standard deviation moves, several days in a row.’3 To unpack that statement, a 25-standard deviation event is something that is not expected to happen even once in the duration of the universe – let alone each day of a week.


You don’t need to be a mathematician to see that the models that lay at the core of the world financial system had something seriously wrong with them. But how could so many highly-paid experts have turned out to be completely mistaken about the workings of the economy? As Queen Elizabeth said on a visit to the London School of Economics: ‘Why did no one see it coming?’4



Storm warnings


Actually, not everyone was as surprised by the crisis as were the quantitative analysts and their mathematical models. In 2005 Raghuram Rajan from the International Monetary Fund warned his audience of central bankers including Alan Greenspan and Ben Bernanke that financial innovation had introduced new risks into the financial system, only to be called a ‘Luddite’ by Larry Summers.5 In January 2007 Jean-Claude Trichet, the European Central Bank president, observed that ‘We are currently seeing elements in global financial markets which are not necessarily stable … we don’t know fully where the risks are located.’ (Though just weeks earlier officials at the Federal Reserve had congratulated Alan Greenspan on an economy that looked, according to Janet Yellen, ‘a lot like a tennis racquet with a gigantic sweet spot’.6) Some, such as author Nassim Taleb, mathematician Paul Wilmott, and economists William White, Ann Pettifor, Steve Keen and Nouriel Roubini, to name a few, were more specific in their warnings; however, their voices were ignored or even ridiculed in the rush for profits that characterised the boom years (though not by a small number of traders who went short and profited from the collapse).7


As with preceding crashes, the causes of the credit crunch have been much analysed and debated. The obvious lightning rod for criticism was of course the bankers themselves, who were earning fabulous salaries, and even more fabulous bonuses, for taking risks that turned out to have cataclysmic consequences for the real economy when the bets went wrong. Other culprits were the regulators, who failed to keep up with the pace of innovation in financial products; the American homeowners who took out subprime loans they could never afford to repay; the central banks, who (Trichet’s comments aside) often seemed to be in denial about the extent of the problem; and the economists who designed the flawed mathematical models in the first place.


This still leaves the question of how so many people in the financial industry could have been misled about the risks they were running and unaware of the dangers. The reason, I believe, is that the fundamental assumptions that form the basis of economic theory are flawed. This means that not just the mathematical models, but the actual mental models that most economists have of the economy are completely wrong.


This problem goes well beyond the calculation of financial risk. The main problem with our economic system is not that it is hard to predict, but that, despite its enormous productivity and creativity, it appears to be in a state of ill health. The economy is unfair, unstable, and unsustainable. But economic theory has no way of dealing with these issues either.


The economy is unfair. Economic theory is supposed to be about optimising the allocation of resources. However, the reality is that the rich really do get richer. In 2009 one hedge fund manager earned over $2 billion, while over a billion people earned less than $1 a day.8 As discussed later, mainstream economics is a theory aligned with the interests of the very rich – which is one reason it has been so well-funded.


The economy is unstable. According to theory, the ‘invisible hand’ should keep asset prices at a stable level. But in reality, assets including oil, gold, and hard currencies are subject to enormous gyrations. In late 2007 the price of oil surged to over $120 a barrel, then plunged to under $40, all in the space of a few months. Oil is often called the lifeblood of the economy, but our own blood supply is much better regulated. For a while it seemed the economy was having a cardiac event.


The economy is unsustainable. The central aim of economics has long been to maximise long-term growth. However, we are now bumping up against hard constraints due to things like overcrowding, climate change and environmental degradation. As author and environmentalist Edward Abbey pointed out, ‘Growth for the sake of growth is the ideology of the cancer cell’.9


Together, these problems far exceed the importance of an event like the credit crunch. The debt that the global economy is building up with the environment, or the debt of rich countries to poor countries, are of much greater concern than the debt of banks to governments or shareholders. Indeed, it may turn out that this crisis was a blessing in disguise, if it provides the impetus for us to rethink our approach to money.


Just as economic theory fails to address the shortcomings of the economy, it also fails to properly account for its good qualities, of which there are many, including enormous dynamism and productivity. A model that emphasises stability isn’t very good at capturing the market’s creativity – as any artist or student of rock history will know, these two qualities rarely go hand in hand. So why do we persist with an economic theory that is so obviously unfit for purpose?


Counterfeit coin


Economics is a mathematical representation of human behaviour, and like any mathematical model it is based on certain assumptions. I will argue, however, that in the case of economics the assumptions are so completely out of touch with reality, and with the needs and behaviour of most people, that the result is a highly misleading caricature. The theory is less a science than an ideology. The reason why so many people are conned into thinking the assumptions reasonable is that they are based on ideas from areas like physics or engineering that are part of our 2,500-year scientific heritage dating back to the ancient Greeks. Superficially they have the look and feel of real science, but they are counterfeit coin.


To make progress, it’s not enough to adjust or revise these assumptions. Much work has already been done in exploring minor variations. Instead, we need to reinvent the subject from the bottom up. While economics has traditionally modelled itself after physics and mechanics, the economy has more in common with a living organism than it does with a machine. This book will show how a new generation of economists, mathematicians, ecologists and other scientists are applying lessons and techniques from areas such as complexity science to develop a more realistic model of the economy.


Each chapter begins with one of the misconceptions or ‘economyths’ (defined in the Preface) behind orthodox economic theory. It then goes back into the history to see where the idea came from, explains how it affects our everyday life, finds out why it persists despite evidence to the contrary, and proposes how we can change or replace it. The specific ideas are:




•    The economy can be described by economic laws


•    The economy is made up of independent individuals


•    The economy is stable


•    Economic risk can be easily managed using statistics


•    The economy is rational and efficient


•    The economy is gender-neutral


•    The economy is fair


•    Economic growth can continue for ever


•    Economic growth will make us happy


•    Economic growth is always good





And new in this edition:




•    The economy boils down to barter





These ideas form the basis of orthodox economic theory and affect decision-making at the individual, corporate, and societal level; but the book will show they are mistaken and will present alternatives. We will find out how the economy is the emergent result of complex processes that defy reduction; how the value of your home or pension is affected by unpredictable economic storms; why the economy is not rational or fair; and why economic growth is not automatically desirable, either for our own well-being or for that of the planet.


Before proceeding, I should address a few concerns. The first is that, faced with the above list, most economists would protest that it is an over-simplified straw man, and that economics is far more sophisticated than that. Defenders of the theory have been hiding behind this argument for too long. No one thinks that markets are perfectly stable, or that investors are perfectly rational, or that markets are fair and everyone has access to the same information. But what counts is the calculations that are actually performed – and key components of theory such as the efficient market hypothesis are explicitly based on exactly these assumptions. Peer under the hood of the risk models used by banks, or the models used to allocate your pension funds or determine government policy, and you will find the same assumptions there, with at best small modifications. As we’ll see, a number of so-called heterodox economists, who make up perhaps 10 per cent of economists,10 have been arguing against these assumptions for years, but until now their voices have carried little weight. We will go beyond a critique of these ideas, to explore where they came from in the first place and how they can be replaced. (I am also told that many economists do not really believe the mainstream theory, but play along in order to get publications and tenure – in which case they should enjoy this book.)


Some readers might find it hard to believe that mainstream economics is as flat-out wrong as I describe it here. After all, the great strength of science is that it is supposed to be self-correcting. If a theory is flawed, then it will be replaced by a better one. Even Newton’s laws of motion had to be modified with the development of quantum theory. A problem occurs, however, when no alternative is demonstrably better at making predictions, which is traditionally the acid test for a new theory. The new approaches discussed here do not yet amount to a single, unified replacement for orthodox theory, and nor do they claim to be much better at predicting the economy – in fact they openly acknowledge the uncertainty inherent in complex systems.


Another possible concern is that this book is written from the perspective of an applied mathematician, whose day job is in the area of systems biology (come to think of it, I never studied biology either). Some readers will prefer to get their economic analysis from economists, but I would argue that having a training in economics is actually a liability (which some particularly gifted people are capable of overcoming). If, as I believe, economics encodes a particular ideology, then being trained in it is effectively a way of closing your mind. Many of the new ideas that are revitalising economics come from diverse areas such as complexity, network theory, psychology, and indeed systems biology which are far outside the standard economics curriculum. When a field is in as poor a state as economics, being an outsider is a distinct advantage because it allows you to analyse the problems without having to justify previous theories that you were exposed to early in your career and feel compelled to defend.


Enough justification. Economics, as already stated, is a mathematical model of human behaviour. The next chapter offers a brief tour through the history of such models, and asks whether there is any such thing as an economic law.





CHAPTER 1


THE ANARCHIC ECONOMY



Above, far above the prejudices and passions of men soar the laws of nature. Eternal and immutable, they are the expression of the creative power; they represent what is, what must be, what otherwise could not be. Man can come to understand them: he is incapable of changing them.


Vilfredo Pareto (1897)


Spread the truth – the laws of economics are like the laws of engineering. One set of laws works everywhere.


Lawrence Summers (1991)


Economics gains its credibility from its association with hard sciences like physics and mathematics. But is it really possible to describe the economy in terms of mathematical laws, as economists including Larry Summers – former economics advisor to President Obama – claim? Isaac Newton didn’t think so. As he noted in 1721, after losing most of his fortune in the collapse of the South Sea bubble: ‘I can calculate the motions of heavenly bodies, but not the madness of people.’


To see whether the economy is law-bound or anarchic, bear with me first for a little ancient history. It turns out that many of the ideas that form the basis of modern economics have roots that stretch back to the beginnings of Western civilisation. That’s one reason why they are proving so hard to dislodge.


The first economic forecaster, in the Western tradition, was probably the oracle at Delphi in ancient Greece. The most successful forecasting operation of all time, it lasted for almost a thousand years, beginning in the 8th century BC. The predictions were made by a woman, known as the Pythia, who was chosen from the local population as a channel for the god Apollo. Her predictions were often vague or even two-sided and therefore hard to falsify, which perhaps explains how the oracle managed to persist for such a long time (rather like Alan Greenspan).


Our tradition of numerical prediction can be said to have begun with Pythagoras. He was named after the Pythia, who in one of her more famous moments of insight had predicted his birth. (She told a gem-engraver, who was actually looking for business advice, that his wife would give birth to a boy ‘unsurpassed in beauty and wisdom’. This was a surprise, especially because no one, including the wife, knew she was pregnant.)


As a young man, Pythagoras travelled the world, learning from sages and mystics, before settling in Crotona, southern Italy, where he set up what amounted to a pseudo-religious cult that worshipped number. His followers believed that he was a demi-god descended directly from Apollo, with superhuman powers such as the ability to dart into the future. Joining his inner circle required great commitment: candidates had to give up all material possessions, become vegetarian ascetics, and study under a vow of silence for five years.


The Pythagoreans believed that number was the basis for the structure of the universe, and gave each number a special, almost magical significance. They are credited with many mathematical discoveries, including the famous theorem about right-angled triangles and the square of the hypotenuse which we are all exposed to at school. However, their major insight, which backed up their idea that number underlay the structure of the universe, was actually about music.


If you pluck the string of a guitar, then fret it exactly halfway up and pluck it again, the two notes will differ by an octave. The Pythagoreans discovered that the notes that harmonise well together are all related by the same kind of simple mathematical ratio. This was an astonishing insight, because if music, which was considered the most expressive and mysterious of art forms, was governed by simple mathematical laws, then it followed that all kinds of other things were also governed by number. As John Burnet wrote in Early Greek Philosophy: ‘It is not too much to say that Greek philosophy was henceforward to be dominated by the notion of the perfectly tuned string.’1 (And modern physics; see string theory.)


The Pythagoreans believed that the entire cosmos (a word coined by Pythagoras) produced a kind of tune, the music of the spheres, which could be heard by Pythagoras but not by ordinary mortals. And their interest in number was not purely theoretical or spiritual. They developed techniques for numerical prediction, which remained secret to the uninitiated, and it is also believed that Pythagoras was involved with the design and production of the first coins to appear in his area. Money is a way of assigning numbers to things, so it obviously fit with the Pythagorean philosophy that ‘number is all’.


Rational mechanics


If the cosmos was based on number, then it could be predicted using mathematics. The ancient Greeks developed highly complex models that could simulate quite accurately the motion of the stars, moon and planets across the sky. They assumed that the heavenly bodies moved in circles, which were considered to be the most perfect and symmetrical of forms; and also that the circles were centred on the earth. Making this work required some fancy mathematics – it led to the invention of trigonometry – and a lot of circles. The Aristotelian version, for example, incorporated some 55 nested spheres. The final model by Ptolemy used epicycles, so that planets would go around a small circle that in turn was circling the earth.


The main application of these models was astrology. For centuries astronomy and astrology were seen as two branches of the same science. In order for astrologers to make predictions, they needed to know the positions of the celestial bodies at different times, which could be determined by consulting the model. The Ptolemaic model was so successful in this respect that it was adopted by the church, and remained almost unquestioned until the Renaissance.


Classical astronomy was finally overturned when Isaac Newton combined Kepler’s theory of planetary motion with Galileo’s study of the motion of falling objects, to derive his three laws of motion and the law of gravity. Newton’s insight that the force that made an apple fall to the ground, and the force that propelled the moon around the earth, were one and the same thing, was as remarkable as the Pythagorean insight that music is governed by number. In fact Newton was a great Pythagorean, and believed Pythagoras knew the law of gravity but had kept it secret.


Newton held that matter was made up of ‘solid, massy, hard, impenetrable, movable particles’, and his laws of motion described what he called a ‘rational mechanics’ that governed their behaviour. It followed, then, that the motion of anything, from a cannonball to a ray of light, could be predicted using mechanics. His work therefore served as a blueprint for numerical prediction – reduce a system to its fundamental components, discover the physical laws that rule them, express as mathematical equations, and solve. Scientists from all fields, from electromagnetism to chemistry to geology, immediately adopted the Newtonian approach, to enormously powerful effect. You can hear the whisper coming from the Pythagoreans: ‘Spread the truth – one set of laws works everywhere.’


Rational economics


Among those to hear the whisper, if somewhat belatedly, were the new group of people calling themselves economists in the late 19th century. If Newtonian mechanics was proving so successful in other areas like physics and engineering, maybe it could also be applied to the flow of trade.


The theory they developed is known as neoclassical economics. Today it still forms the basis of orthodox theory, and makes up the core curriculum taught to future economists and business leaders in universities and business schools around the world.2 As a set of ideas, it might be the most powerful in modern history.


Neoclassical economics is based on an explicit comparison with Newtonian physics. Just as Newton believed that matter is made up of minute particles that bump off one another but are otherwise unchanged, so neoclassical theory assumes that the economy is made up of unconnected individuals who interact by exchanging goods and services and money but are otherwise unchanged. Their behaviour can be predicted using economic laws, the human analogue of the laws that govern the cosmos.


To calculate the motions of the economy, one must determine the forces that make it move around. The neoclassical economists based their mechanics on the idea of utility, which the philosopher Jeremy Bentham described in his ‘hedonic calculus’ as the sum of pleasure minus pain. For example, if an apple gives you three units of pleasure, and paying for it gives you only two units of pain, then purchasing the apple will leave you one utility unit (sometimes called a util) in profit.


Leaving aside for a moment what units of measurement a util is expressed in, an obvious problem is that different people will assign different utility values to objects such as apples. The early neoclassical economists got around this by arguing that all that counted was the average utility. It was then possible to use utility theory to derive economic laws. As William Stanley Jevons put it in his 1871 book Theory of Political Economy, these laws were to be considered ‘as sure and demonstrative as that of kinematics or statics, nay, almost as self-evident as are the elements of Euclid, when the real meaning of the formulae is fully seized’.


Thus was born the economyth that the economy can be accurately described by economic laws; which to quote the English economist Lionel Robbins – who famously defined economics in 1932 as the science of scarcity – were ‘as universal as the laws of mathematics or mechanics’.3 Chief among these universal laws were what Jevons called the ‘unquestionable truth of the Laws of Supply and Demand’.


Imaginary lines


If economics has an equivalent of Newton’s law of gravity, it is the law of supply and demand. Economist Brad DeLong calls it the ‘one real law of economics’.4 According to Arnold Kling, ‘the law of supply and demand always operates, even though markets have different institutional structures’.5 Christopher Ragan and Richard Lipsey state in a textbook that ‘The term “law” in science is used to describe a theory that has stood up to substantial testing’; and in this case ‘the predicted behaviour occurs sufficiently often that economists continue to have confidence in the underlying theory’.6 Rather like the law of gravity, ‘The theory of the determination of price by demand and supply is beautiful in its simplicity’ but is ‘powerful in its wide range of applications’.


The law is illustrated in Figure 1, which is a version of a graph first published in an 1870 essay by Fleeming Jenkin. It has since become the most famous figure in economics, and is taught at every undergraduate economics class. The figure shows two curving lines, which describe how price is related to supply and demand. When price is low, supply is low as well, because producers have little incentive to enter the market; but when price is high, supply also increases (solid line). Conversely, demand is lower at high prices because fewer consumers are willing to pay that much (dashed line).


The point where the two lines cross gives the unique price at which supply and demand are in perfect balance. Neoclassical economists claimed that in a competitive market prices would be driven to this point, which is optimal in the sense that there is no under- or over-supply, so resources are optimally allocated. Furthermore, the price would represent a stable equilibrium. The market was therefore a machine for optimising utility.
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Figure 1. The law of supply and demand. The solid line shows supply, which increases with price. The dashed line shows demand, which decreases with price. The intersection of the two lines represents the point where supply and demand are in balance.


For example, suppose the equilibrium price for a house is 500,000 (currency units of your choice), but for some reason (perhaps recent volatility) the market is not currently at equilibrium and the price is instead 550,000. The quantity supplied at this price would be higher than the quantity demanded, so to entice consumers the sellers would have to reduce the price until it reached the equilibrium level where the quantity demanded matched the quantity supplied. The net effect would be to pull prices down to their resting place, as sure as the force of gravity. Conversely, if prices were too low, then supply would drop, demand would increase, and prices would bob back up again.


However, if demand were to increase for some structural reason, such as population growth, then the entire demand curve in Figure 1 would shift up, so the equilibrium price would be higher. If supply permanently increased, say because new land opened for development, then the equilibrium price would shift down along with the supply curve.


This is for just one good, and the situation becomes considerably more complicated when multiple goods and services are included, now and in the future, since consumers then have a choice on where and when to spend their money. One of the supposed triumphs of neoclassical economics in the 1960s was to mathematically prove that the entire economy will still be driven to a stable and optimal equilibrium, again subject to certain assumptions. This was seen as mathematical proof of Adam Smith’s ‘invisible hand’, which maintains prices at their ‘natural’ level, and formed the basis of General Equilibrium Models that are used to simulate the economy today.


The visibly shaking hand


We are all familiar and comfortable with the law of supply and demand, and it is often used to explain why prices are what they are. A strange thing, though: historical data for assets like housing just doesn’t look that stable or optimal. In fact it seems the invisible hand has a bad case of the shakes.


As an illustration, the top panel in Figure 2 shows a plot of UK house prices over about three decades. The numbers have been corrected for inflation. It shows the large ramp up in house prices from 1996 until 2009. Similar behaviour was seen in other leading economies.


It appears from this figure that houses were much more affordable before 1985 than after 2000. However, the figure is a little misleading because affordability is a function not just of real house prices but also of mortgage rates, which were about twice as high in 1985 as they were in 2000. To correct for this, the lower panel shows the estimated typical mortgage payment, based on the prevailing interest rates. This reveals a distinct boom/bust pattern.


In 2008, at the peak of such a housing boom, when prices appear to have been grossly inflated, it was frequently argued that prices were high because of the balance between supply and demand: the UK is a ‘small, crowded island’ so the supply of housing is constrained. But the UK was also a small, crowded island in 1995, when homes were relatively affordable. So were prices really optimal in 2008, as the law of supply and demand would seem to imply, so change was due to other factors? Or was something else going on?


The lines and the unicorn


In one sense, the law of supply and demand captures an obvious truth – if something is in demand, then it will usually attract a higher price. The problem arises when you decide to go Newtonian, express the principle in mathematical terms, and use it to prove optimality or make predictions.
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Figure 2. Top panel shows the real growth in UK house prices from 1975 to 2009. Prices are in 1975 currency, adjusted for inflation.7 Lower panel is the estimated relative mortgage payment. The scaling is relative only.


In order to translate the relationship between supply and demand into a mathematical law, neoclassical economists had to make a number of assumptions. In particular, the curves for supply and demand needed to be fixed and independent of one another. This was justified by the idea that the utility for producers and consumers should not change over the time period considered.


But here we come to one of the differences between economics and physics. The particles described in physics are stable and invariant, so an atom of, say, carbon on earth is indistinguishable from one in the sun, and has the same gravitational pull. The law of gravity therefore applies the same here on earth as it does elsewhere in the cosmos, which is why it is such a powerful tool. However, people are not atoms; they vary from place to place, and they also change their opinions and behaviour over time. The housing market is also linked to the rest of the global economy, which itself is in a state of ceaseless flux.


The law of supply and demand implies that if prices increase above their ‘equilibrium’ value then demand should decrease. This works reasonably well for most goods and services (if you omit things like luxury goods whose cachet increases as they become less affordable). If a baker overcharges for bread, he will come under pressure from competitors (unless he can distinguish his services, for example by advertising); charge too much for your labour and you’ll find it hard to get a job (unless, as seen in Chapter 7, you’re a CEO or movie star). However, the relationship breaks down completely when you consider assets, such as real estate or gold bars, which are desired in part for their investment value. Both supply and demand are a function not just of price, but of the rate and direction at which prices are changing (this is explored further in Chapter 3). The perceived utility of owning a home is much greater when house prices are seen to be rising than when they are falling off a cliff. Soaring prices can therefore lead to reduced listings, as owners decide to hold on to their suddenly valuable property, and increased demand, as buyers are afraid of missing out.


Supply and demand are also a function, not just of price changes, but of each other; a shortage of supply, for example, can lead to increased demand (marketers call it exclusivity). Matters become even more tenuous in today’s networked economy, where what is being supplied or demanded is often not a physical object at all, but something less tangible or constrained like information, a brand, or access to a network, which are shared rather than exchanged, so supply is essentially infinite.


Supply and demand also depend in intricate ways on the exact context and history, even for basic goods. Suppose for instance that the price of bread is everywhere uniformly raised by 5 per cent. Let’s consider three cases, all of which lead to different structural changes in the relationship between supply and demand. In the first case, the government announces that the price rise is due to a new bread tax being applied. People will likely react by buying less bread (see box, page 34, for a non-hypothetical example of this). In the second case, a rumour goes out that the price change is because of a drought that has affected wheat prices. Whether the rumour is true or not, demand may increase because some people will buy extra loaves and store them in the freezer before prices increase further; i.e. perceived high demand leads to hoarding and reduced supply. In a third, hypothetical case, suppose that shoppers are given a drug so that any memory or preconception they have about the price of bread is rather hazy, so they respond only to big price changes (a lot of people are like this anyway). Then they would probably not notice the difference and just go ahead and buy the bread as usual. There is also a dynamic, time-sensitive element, because it is hard to know whether a change in demand will be long-lasting or short-lived.


To summarise, because supply and demand are coupled, in flux, and context-dependent, it doesn’t make sense to treat them as stable and independent curves. (Economists sometimes try to get around this by saying their curves hold ceteris paribus – other things held constant – but the point is they aren’t held constant.8) In fact the idea that something like ‘demand’ can be expressed in terms of neat lines at all, as in Figure 1, is a fiction. As econophysicist Joe McCauley observed, there is no empirical evidence for the existence of such curves. Despite that, ‘intersecting neo-classical supply– demand curves remain the foundation of nearly every standard economics textbook’.9 Like unicorns, the plot of supply and demand is a mythological beast that is often drawn, but never actually seen.


This helps explain why large economic models, which involve many such supply–demand curves, fail to make accurate predictions (traditionally the test of reductionist theories). As an example from something even slippier than house prices, Figure 3 shows the price of crude oil over a third of a century, along with predictions from the Energy Information Administration (EIA), which is part of the US Department of Energy. The computations are performed by estimating the global levels of supply and demand, using their World Oil Refining, Logistics, and Demand (WORLD) model. In the 1980s, the predictions called for prices to increase, probably because the models incorporated memory of the 1970s oil price shock. Prices instead fell and remained low for the next couple of decades. The forecasts eventually learned that prices were not going to return to previous levels, and flattened out; but as soon as they did, prices spiked up to $128 per barrel. Then plummeted to $36. Then doubled again.


This oil price spike played a large part in exacerbating the credit crunch, but went completely unpredicted by the experts. One reason is that, according to the EIA, world oil supply actually rose, and demand dropped, in the six-month period preceding the spike.10 So why did prices go up? Well, the demand for actual oil – the black, gooey stuff they get out of the ground – wasn’t getting stronger. But as discussed in Chapter 8, oil futures – contracts giving the right to buy oil at a set price and future date – were all the rage in 2008. The spike in oil was a classic speculative bubble, with the same dynamics as a real estate bubble, except that it was played out in months instead of years.
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Figure 3. Price of crude oil (solid line), along with central predictions (dashed lines). Source: Energy Information Administration.


The economic weather


Our poor record of foresight might still seem counter-intuitive: how can it be that specialists can’t predict the future of the economy given their immense expertise, huge amounts of data, and access to high-speed computers? Surely we know more than the Delphic oracle? One reason is that the economy is made up of people, rather than inanimate objects. But it’s interesting to note that the same problem is seen in other areas that appear more amenable to a Newtonian approach. Much can be learnt from a comparison with weather forecasting.


In a 2009 speech, the Federal Reserve chairman Ben Bernanke, that year’s version of the oracle, discussed his institution’s long-standing involvement in economic forecasting as follows: ‘With so much at stake, you will not be surprised to know that, over the years, many very smart people have applied the most sophisticated statistical and modelling tools available to try to better divine the economic future. But the results, unfortunately, have more often than not been underwhelming. Like weather forecasters, economic forecasters must deal with a system that is extraordinarily complex, that is subject to random shocks, and about which our data and understanding will always be imperfect.’11


As an illustration of Bernanke’s point, the top panel of Figure 4 is a plot of sea-surface temperature in a zone of the Atlantic ocean, which indicates the presence of El Niño events. I have chosen a timespan such that the fluctuations match quite closely the plot of housing price affordability from Figure 2, shown rescaled in the lower panel (unfortunately the timescale is different, so, no, we can’t use El Niño to predict UK housing prices). El Niño drives global weather patterns that have a huge economic impact on everything from agriculture to insurance, so there is even more incentive to predict it than there is to predict house prices. And yet our most sophisticated weather models still do a poor job of predicting El Niño.12 As with housing prices, it is possible to discern a distinct pattern, but it is almost impossible to call the exact timing of the next peak or trough. The reason is that both El Niño and housing markets are part of complex, global systems that elude reduction to simple rules or laws.


Indeed the whole idea of a fundamental law, given by a simple equation, is applicable only to certain specialised cases, such as gravity. In weather forecasting, one of the main challenges is to predict the formation and dissipation of clouds, which drive much of the weather and determine precipitation. However, there is no law or equation for clouds, which are formed in a complex process whereby droplets of water congregate around minute particles such as salt, dust or pollen in the air. In fact, clouds are best described as emergent properties of the atmospheric dynamics.


[image: Illustration]


Figure 4. Top panel is a plot of sea-surface temperature anomalies.13 Above 0.5 indicates an El Niño event, below –0.5 La Niña. Lower panel is a rescaled plot of estimated mortgage payments from Figure 2.


The definition of an emergent property is somewhat hazy, and depends on the context; but in general it refers to some feature of a complex system that cannot be predicted in advance from knowledge of the system components alone. An early description was supplied by philosopher and economist John Stuart Mill, who wrote in 1843 that while all organic bodies are composed of parts, ‘no mere summing up of the separate actions of those elements will ever amount to the action of the living body itself’ (though he was talking about chemistry rather than ‘the law of demand and supply, which is acknowledged to be applicable to all commodities’).14 Scientists know a lot about the parts of a cloud – air, water, particles – but they still can’t produce a realistic one on the computer, let alone predict the behaviour of real clouds. Engineers know a lot about fluid flow, but they still find it hard to model the effects of turbulence, which is why Formula 1 racing teams are among the largest users of wind tunnels. Some scientists even believe that so-called fundamental physical laws – including the law of gravity – are just the emergent result of a more complex dynamics. As we’ll discuss further in later chapters, economic forces such as supply and demand are also best seen as emerging from a mix of social, economic, and psychological factors.


Emerging economy


The concept of emergence did play an important role in the history of economics, especially in the theories of Austrian economists including Carl Menger, who used it to describe the spontaneous emergence of money as a way to facilitate transactions; and F.A. Hayek, who used it to describe the self-organisation of the economy.15 While interest in the area was sidelined by the neoclassical focus on reductionist equilibrium approaches – Ricardo Caballero, for example, wrote in 2004 that ‘economics is, and is likely to remain, fundamentally reductionist (that is, it seeks to understand the behavior of the whole from that of the parts)’ – it is now making a comeback under the influence of complexity scientists, who use techniques such as cellular automata and agent-based models to study emergent phenomena.16


Cellular automata are computer programs that typically divide the screen into a grid of cells. The evolution of the system is governed by simple rules that describe how one cell affects its neighbours. While the laws are simple at the local level, the emergent behaviour at the global level can be extremely complex, and can’t be modelled directly using equations. Cellular automata have been used to study a wide range of phenomena, including turbulent fluid flow, avalanches, the spread of forest fires, and urban development.


Agent-based models consist of multiple software ‘agents’ that could represent, say, investors in the stockmarket. The agents are allowed to influence each other’s behaviour, just as in reality investors communicate with those around them. They make decisions based not on uniform laws, but on fuzzy heuristics or rules of thumb. Agents can also learn and adapt their behaviour, in the same way that investors become more conservative after being burned by a market fall. It is therefore impossible to assign them a fixed and independent demand curve of the sort required by the ‘law of supply and demand’.


The collective effect of the agents is again to produce emergent behaviour that is often quite surprising, and that can lead to useful insights about how the system works. Agent-based models have been used to reproduce the boom/bust behaviour of markets, and have found many other applications in areas from transport to cancer therapy.17 Programmes in complexity are starting to appear at some universities and institutions like the London School of Economics. The first way to revive economics, then, is to encourage this trend, and in the process rid the field of its quasi-Newtonian pseudo-laws.


One drawback of this type of research is that it has none of the icy glamour and prestige of great Newtonian mathematical laws. Nor does complexity theory offer a single unified approach. Models are seen more as patches, each of which captures an aspect of the complex reality.


Also, while the complex systems approach is useful for simulating many aspects of the economy, it is unlikely that it will prove to be much better than orthodox theory at predicting the course of something like the housing markets. The reason is that the exact behaviour of a system depends on all the exact details, and the only way to predict a system would be to reproduce it on the computer. That’s the point of emergent properties: they can’t be predicted by a simple equation. Instead, complexity scientists search for pockets of predictability – aspects of the system that are amenable to prediction.18


Complexity research has many implications for economics (most of the conclusions of this book are based on a complexity viewpoint), but its most devastating consequence is that it destroys the economyth – sometimes promoted, sometimes denied, but mostly just tacitly assumed – that ‘the laws of economics are like the laws of engineering’, as Larry Summers expressed it (echoing a long series of economists such as Lionel Robbins, Frank Knight, and of course the subject’s neoclassical founders). This in turn throws a spanner in the entire mechanistic approach for modelling complex systems like the economy. Newton’s blueprint for numerical prediction, again, was to reduce a system to its fundamental components, discover the physical laws that rule them, express as mathematical equations, and solve. But this reductionist method doesn’t work for emergent properties. There are no fixed laws – only general fuzzy principles that can be roughly captured by rules of thumb but rarely conform to neat mathematical equations. The message of the Pythagoreans – that all can be reduced to number – turns out not to be true.


In the next chapter, we consider the behaviour of groups of people as they engage in the economy – and ask whether they behave as independent individuals, as theory tells us, or more like the components of a cloud.




Supply and demand update – fact or fiction?


When I first wrote this chapter I had to look quite hard to find criticisms of something as basic as the law of supply and demand. One professor even remarked in 2010, rather rigidly, that ‘There are only one or two exceptions to this rule that have ever been documented’, which would certainly put it up there with a fundamental law of the universe.19 Another academic pointed out that my ‘amazing’ treatment of the law would see me ‘flunked out of Economics 101’ (true) and proved that I do ‘not understand even the most basic economic ideas’ (also true – because they don’t make sense – though as an image-control tip, economist Noah Smith did advise his peers in a 2017 Bloomberg piece that they should avoid talking down to others, and ‘should definitely never tell people that they “flunked Econ 101”’).20 Indeed it does seem rather extreme to say that what is commonly referred to as the main law of economics is an unobservable fictional unicorn – if that were really the case, then how could economists use it to argue for example that market forces drive prices to a stable equilibrium?


Now, though, some mainstream economists suddenly seem to be happily agreeing that of course it’s not real! Which might seem to be an epiphany of sorts, were it not for the fact that at the same time they are saying it’s not a problem. It is the economics equivalent of admitting that the best bits of your bestselling, supposedly fact-based memoir were actually all made up, while refusing to apologise because it’s such a great story.


Consider for example the 2015 paper ‘A Neoclassical Curmudgeon Looks at Heterodox Criticisms of Microeconomics’, in which Donald Katzner notes that while the explanation of supply and demand ‘has passed from the realm of academic economics into the public domain’, it is ‘nevertheless all based on a fiction’ with ‘a fictitious market, a fictitious commodity and price, and fictitious functions’. That sounds rather like an economyth. However, he still concludes that it is a ‘reasonable start’.21 Which it was, 150 years ago.
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