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Imagine a much more equal and inclusive society than we have now.  It has old-
fashioned family values, solid local communities, and full employment in an 
efficient and sustainable market economy with a debt-free money supply and no 
executive plunder. Impossible? Perhaps. But Geoff Davies' project is 
distinguished by such commonsense, hard science, practicality, surprise, 
fine writing and expert contempt for orthodox economics, it's a joy to 
read for  visionaries and sceptics alike. 
-  Hugh Stretton, Social Scientist   
 
Geoff Davies turns his critical scientific gaze on contemporary economic 
orthodoxy and finds it deeply deficient. His work makes a strong case for a 
radical reconstruction of economic arrangements if we are to live more 
fruitfully and harmoniously. 
- Frank Stilwell, Professor of Political Economy, University of Sydney. 
 
I find Davies’ arguments refreshing and convincing. They cannot be ignored. 
… if Davies is even half right, we, the people, must urgently modify the 
economic model which drives all of our financial institutions, nearly all of our 
current politicians and all of our public services.!! 
- Bob Douglas, Emeritus Professor, Australian National University, and 
Chair of the Board of Australia21,  reviewing in The Canberra Times 13 
March, 2004. 
 
 

Most of us would not live in our home the way we live on our planet.  We are 
fouling our nest and failing to provide for the the basic welfare of our fellow 

human beings.   
Davies argues that the primary agent of these failings is a pathological global 

economic system.  Economia reconceives economies as complex, self-
organising systems, which means they operate according to the same 

underlying principles as the human societies and living systems from which 
they have emerged. 

In this new conception, economies can be stable and resource-efficient.  Every 
one of us can live in material sufficiency and according to our personal and 
cultural values.  We can live in synergy with the living world.  Individual 

dignity, cultural diversity and biodiversity can flourish once again. 
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house, nomos, law.)  Economia might thus be paraphrased  as global good 
housekeeping. 
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Preface 
 
This book is about economic systems, but it takes a broader perspective and 

pursues its enquiries to deeper levels of our societies and our humanity than in the 
usual conception of economics.  It is written for a general audience, not for 
specialists, which is appropriate because it is about integration and synthesis rather 
than about specialisation.  This is no text book, nor am I a professional economist.  I 
am a scientist, a geophysicist, which means I use physics to study how the deep 
interior of the Earth works.  My main research interest, in a career exceeding three 
decades, has been convection in the Earth’s mantle, which is the process that moves 
continents and tectonic plates slowly around the Earth’s surface. 

Why does a geophysicist presume to write about economics?  The short answer 
is that when I encounter a theory, I want to know what its assumptions and main 
predictions are, and whether they resemble the observable world in any useful way.  
A few years ago I read an understandable account of the standard theory of free 
market economics, and immediately it seemed to me that the behaviour of real 
modern economies is radically different from the standard theory. 

That proximate trigger, which set me seriously on the path of writing a book, 
was the book Tumbling Dice by Brian Toohey1, who is an Australian jounalist and 
economic commentator.  It was Toohey who first gave me a coherent account of the 
central theory underlying free-market rhetoric.  In it Toohey confirmed a growing 
suspicion of mine:  that if economies of scale are widespread then there can be no 
general equilibrium (p. 70). Certainly the point of Toohey’s book was that we 
shouldn’t put much stock in conventional free-market economics, but I thought the 
point could be stated more directly and made more strongly.  I was already familiar 
enough with dynamical systems to recognise that if even this one point were borne 
out, then the theoretical basis of conventional free-market economics would collapse. 

A long-standing concern about deficiencies of conventional economic policies 
then crystallised into the thought that I could make a useful contibution by 
explaining in plain English why the so-called neoclassical theory of economics is 
inadequate.  It is clear that many people feel the world is being led seriously awry by 
the current dominance of free-market policies, but they find it hard to contend with 
the armies of jargon-spouting experts who defend the current regime.  I hope to 
empower such people by showing them where, precisely, the theory is inadequate, 
why it is inadequate and, most importantly, how far-reaching are the implications. 

There have been many critiques of the neoclassical theory of free markets.  Many 
of these criticise its values, many question its assumptions about human behaviour, 
and a few question its technicalities, but often the implications of making alternative 
assumptions are not easy to discern.  What may distinguish this critique is that it 
identifies a few fundamental problems with the theory using the theory’s own 
concepts, and it makes clear that the implications are very far reaching. 

A second seminal influence on this book was my reading Mitchell Waldrop’s 
book Complexity2, which gives a fresh and readable account of the notion of complex 
self-organising systems, through the work of some key contributors to the subject.  
Though I was aware of some basic things about such systems, it was only through 
this account that I began to grasp the detail and depth of the parallels between self-
organising systems and our experience of life.  Waldrop also describes important 
implications for economics, particularly through the work of economist Brian 
Arthur, but I felt the implications ran even deeper and more broadly than they 
seemed to suggest.  I didn’t want my book to be just a negative critique, and self-
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organisation crystallised for me the way to offer a positive and powerful alternative 
to the conventional theory. 

The seeds cast by Waldrop and Arthur fell onto mental ground well-prepared by 
Jacob Bronowski, Fritjof Capra and others you will encounter through this book.  
Bronowski, in his seminal 1973 TV series and book The Ascent of Man3, portrayed 
science as an intrinsic part of our culture and history.  He showed how the cultural 
context of the time has conditioned the kinds of ideas that have arisen, and also 
illuminated science as a refined version of old and widespread processes of 
discovery.  In The Tao of Physics (1976) and The Turning Point (1982)4 Capra, after 
embracing physics and spirituality, presumed to draw together our understanding 
of biology, the human body, medicine, psychology, economics and, by implication, 
our conception of ourselves and our societies.  For me, Capra’s reach was 
breathtaking.  His unifying concept was the systems view, the holistic view that a 
complex system can be more than the sum of its parts.  Capra remains my 
inspiration and model for boldly reconceiving any or all aspects of our existence. 

My experience as a scientist also prepared me in important ways for the 
unanticipated emergence of this study of economic systems.  Studying the Earth 
keeps you humble, or it should.  The Earth’s crust is ancient and messy, and you 
have to sift through a lot of confusing observations looking for gems of insight.  
Human affairs are much messier even than the Earth, but the practice was good.  My 
study of the Earth’s inaccessible interior has also taught me to be conscious of the 
incompleteness of our observations of the world, and to remember that we scientists 
are inventing stories to explain patterns we think we perceive in our incomplete 
data.  Geology is a historical science.  You can’t put the Earth in a laboratory and see 
what happens if you change a few things.  Nevertheless you can still do good 
science, proposing ideas, pursuing their implications and comparing them with the 
real Earth.  There are more profitable lessons here for the social sciences than in the 
generally misleading stereotype of laboratory physics. 

My own research impinges on many aspects of geology, and this has required 
me gradually to expand out of my narrow specialty and to learn about other 
geological disciplines.  This has been a challenging and exciting process, and I have 
learnt to look critically at other people’s evidence and arguments, because often their 
interpretation is based on only a sketchy understanding of evidence from fields 
outside their own expertise.  Also I became fascinated with the story of life on Earth, 
through the work of colleagues studying the patterns of change and succession in 
the fossil record. 

Studying the Earth has affected my world view in a more personal way as well.  
I am humbled by the age of the Earth, which requires sustained acts of imagination 
to conceive of – more than 4.5 billion years.  Life on Earth is almost as ancient as the 
Earth itself.  Although many people for a long time have found living things to be 
miraculous, the notion that their miraculous complexity and subtlety has 
accumulated over the vast age of the Earth is relatively new, and humbling in a 
different way.  It takes more sustained acts of imagination to conceive of how 
complex any living organism must be. 

My father was an important influence.  Although he had only about eight years 
of schooling and was a battling farmer most of his life, he had a strong curiosity 
about the world, was widely read and had a rebellious streak that conceded little 
respect to authority, unless it was earned.  He was also unusual for his time in being 
both a farmer and a conservationist.  He was active in nature conservation work 
from the late 1950s through the 1980s, before environmentalism became more 
widespread and well before a common interest between environmentalists and 
farmers became widely perceived in Australia. 
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A formative experience of my father’s childhood occurred when his family 
moved north from Australia’s southern coast to what is known as the Riverina 
district of southern New South Wales.  He was five years old in 1913, and a tract of 
country was made available for clearing for wheat farming.  This land had been 
grazed by the sheep of “squatters” for many years, but much of the original open 
woodland remained, and it was full of wildlife.  There were kangaroos and emus 
(the large flightless Australian bird), but the abundance and variety of birds struck 
my father even at such a young age.  Like many boys, he collected birds’ eggs, and 
soon had the eggs of about 100 species, still an incomplete sample of the birds 
known to him.  We still have the collection.  Within a few years most of the 
woodland was gone, replaced by wheat fields, and with it much of the bird life. 

In 1951, when I was seven years old, my family moved south to the Victorian 
coast, where the rain is more reliable.  There was still quite a lot of bushland of 
various kinds in the area, and my father resolved to do what he could to ensure not 
all of it was destroyed, the way the woodland of his childhood had been.  Later he 
travelled through much of central, northern and western Australia, and the 
perceptions he brought home about our fragile continent were strongly informed 
both by his early experiences and by his life as a farmer. 

I have been struck, in writing this book, by a convergence of many current 
streams of thought and action.  Many people perceive the present as a time of great 
transition, and many people are redefining how they live and how they want to live.  
This convergence has been paralleled in my personal life by a confluence of my 
professional experience, my life experience and various long-standing interests that 
seemed quite disparate but ultimately have merged into this synthesis. 

This might be a less integrated and forward-looking book than it is had my own 
erratic personal journey been different.  In the course of personal crises and 
transitions, I have learnt that we can step through fears of rejection and reach a 
clarity of communication and a level of intimacy that I hardly dared to believe was 
possible.  My life is richer and more loving for these lessons.  I know, from this 
experience, that it is possible for each of us to change the way we behave towards 
each other and, in the words of Stan Dale, to replace ignorance and fear with 
awareness and love5. 

I have come to believe that irrational fear is at the root of much of the misery that 
we human beings inflict upon each other, and that irrational fear can be transcended.  
It seems to me that this is the path to maturity and wisdom.  The world will only be 
changed if each of us makes such deeply personal changes, for it is only as each of us 
transcends our own fear of change that we will be able together to create a better 
world. 

This is an optimistic book.  Optimism is an expression of hope, not a guarantee 
of good times.  There is no guarantee that we can move onto the more positive path I 
think is opening before us.  On the other hand, if we allow ourselves to remain 
captives of fear and cynicism it is guaranteed that we will fail to find a better path. 
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Introduction 
 
 
This book offers a reconception of how economies work, how they might be 

managed, and for what purposes.  It points to an optimistic prospect.  What it says 
may seem radical at first, but it’s not really.  Rather, it offers a return to common 
sense and old wisdom, informed by some useful insights that have become available 
in recent decades. 

We are so accustomed to the current economic regime we don’t notice how 
absurd it has become.  We can glimpse some of its absurdity by pondering some of 
the assertions we regularly hear about it. 

The economy must grow.  Why?  Well, so unemployment and poverty can be 
eliminated.  I’ve been hearing that line for about four decades now, and within this 
time the material wealth of Australia, my native country, has nearly tripled, but 
unemployment is still with us.  In fact unemployment is several times higher than 
when I was young.  Growth obviously does nothing, by itself, to reduce 
unemployment, but you still hear this line from politicians and economists almost 
every week.  The poor probably do have more stuff than they did in 1950, but are 
they happier?  Probably they are a little bit happier, but if we really wanted we could 
improve their lives much more quickly and easily than by waiting decades for 
economic throughput to triple. 

So, the economy must grow, but what exactly is it that grows?  Most of us have 
the impression it is our collective material wealth that grows, but this is not what 
economists and politicians are actually talking about when they boast “the 
economy” has grown.  Rather, they are talking about the total amount of paid 
activity, whether that activity is useful, useless, harmful, or trying to fix the harm 
caused by other activity.  The “growth” we hear so much about is actually growth of 
the Gross Domestic Product, and the GDP is calculated basically by entering all 
transactions in the credit column of the ledger, regardless of whether they are 
income or expenses, and adding them up.  No shopkeeper or farmer would survive 
for long if he kept his accounts this way, but this is how our national accounts are 
kept. 

There are many other absurdities to be discovered as you probe the workings of 
our economic system, like money that is created out of nothing but then loaned with 
interest due, as though it were hard-earned cash.  In fact our monetary system never 
supplies enough currency to cover the ever-growing debt attached to it, so is it then 
surprising if there is a fierce scramble for scarce currency and the world’s 
indebtedness to money lenders seems always to increase?  Then there is the 
economic theory that is supposed to justify the whole regime.  It is so irrelevant to 
what is actually happening that its application can only be called pseudo-science. 

Perhaps the most telling absurdity of our present economic system is that we are 
acting collectively as though we are desperately poor, while in fact we have material 
wealth beyond the wildest imaginings of our recent forebears.  If we are so rich (and 
free), then why are we so enslaved by the daily rat race? 

It is no coincidence that key “modern” economic ideas arose in England around 
the time of the industrial revolution, which birthed our modern era.  This was a time 
of extreme poverty, child labour, and severe exploitation of the poor.  It was the time 
of William Blake’s “dark Satanic  mills”, and of Thomas Malthus’ famous essay on 
population increase, which led to economics being called “the dismal science”.  Yet, 
curiously, all of the productivity of the English countryside was intact but under-
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used.  It was a time of “poverty amidst plenty”.  Curiously also, there is historical 
evidence that the common people of Europe were considerably better off during the 
late middle ages than they were during the early industrial revolution.  Is it possible 
that our industrial/economic system creates poverty? 

A grave deficiency of modern economic thinking, indeed of modern societies, is 
that we tolerate the exclusion of people from reasonable means of supporting 
themselves.  Many willing people find themselves in the desolate state of having no 
employment, no means of production, no land, no access to credit, and no home.  The 
exclusion occurs through our rules of ownership and the issuing of money, which 
are social inventions and not as simple and benign as is widely believed.   The claim 
that unemployment is the fault of the unemployed is an indefensible myth.  In 
Australia, for example, the official number of unemployed has been about seven 
times the number of jobs available, yet Government policy is to treat the 
unemployed as indolent.  Government ministers regularly indulge in verbal abuse of 
the unemployed.  I think no society can call itself civilised unless it ensures all of its 
citizens have access to the means for a dignified livelihood. 

This book ranges  more widely than a book on economic systems might be 
expected to do.  It does so in order to build a different picture of our place in the 
world than the picture that has underpinned Western culture for centuries, or 
millenia:  we are totally and inextricably dependent on the living world around us, 
and our prosperity depends on other life coprospering with us.  This view is the 
heart of a reconception of the role of economic systems in our lives and in the world.  
Many people already perceive this view in various ways, intuitive, aesthetic, moral 
or spiritual.  I offer here a scientific case to complement those perceptions. 

 
Absurdity is coming to be experienced in more personal ways as well.  For many 

people life is unsatisfying and doesn’t make sense.  Daily life seems to alternate 
between stress and flight.  The rat race only seems to intensify, and people yearn for 
a simpler, more fulfilling life.  However the more we flee the less we seem to escape.  
Television advertisements show large gleaming vehicles carrying people through 
pristine landscapes, but when we seek out these places we find that others have 
preceeded us, and the signs of their presence are all-too evident.  Glossy brochures 
tempt us with houses in idyllic neighbourhoods or in secluded hideaways, but many 
of our problems and messes seem to follow us wherever we live, and as well we 
have to drive further through more congested, unhealthy and enraging traffic to get 
from our hideaway to our work, to stores or to visit our friends. 

Meanwhile, the world is slowly disappearing before our eyes.  Some of us notice, 
some do not.  Birds no longer sing.  Frogs fall silent. A shopping mall stands where 
fields used to be.  Farmland becomes salt pans, silent and dead.  Coral reefs sicken.  
Rain forest gives way to monocultures or weeds.  Wild chimpanzees, our nearest 
living relatives, may be gone within ten years, or perhaps five, victims of logging, 
indiscriminate hunting and political anarchy in the Congo forest. 

Two thirds of adult Americans agree we will destroy our environment if we don’t 
change the way we live.  Two thirds agree that humans are part of nature, not rulers 
of nature, and three quarters agree we have a moral duty to protect and preserve all 
God’s creatures.  Two thirds of Americans are concerned their children will inherit a 
degraded world, and four fifths agree we should change the way we live now so 
future generations can enjoy a good quality of life. 

The pervasiveness of these attitudes may be surprising, but they have been 
gleaned from in-depth polling, focus groups and interviews and reported by Paul 
Ray and Sherry Ruth Anderson in their book The Cultural Creatives1.  Comparable 
results have been found in Europe, and would probably be found in all wealthy 
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nations.  In Australia, four out of five adults agree that Australian society is too 
materialistic, and one out of four has in the past decade voluntarily chosen lower 
income in order to improve the overall quality of their lives2. 

There have been major shifts in many peoples’ values during the late twentieth 
century, and the media, which focus on the sensational, the transient and the 
superficial, have not been reporting them.  Because the shifts are not reported, many 
people feel isolated and different, and so they have been reluctant to confide their 
change of heart.  Their reluctance has made the shifts even less visible. 

Fully nine tenths of Americans think economic growth and protecting the 
environment should be compatible.  Yet politicians, big business and most 
economists claim that slowing environmental destruction would be hideously 
expensive, and many of them deny there is any environmental crisis at all.  In the 
face of the seemingly-overwhelming power of governments, corporations and the 
media, most people feel helpless to stop the decline in quality of life and the drift 
into crisis they perceive.  Even the most concerned and aware people, those whom 
Ray and Anderson call cultural creatives, show little sign of knowing how to change 
our techno-industrial economic system so it delivers what people really want. 

 
However there is good news.  There are people who are developing sensible 

national accounts that monitor our quality of life, rather than measuring the rate at 
which we pump resources through our wasteful system.  There are others who have 
been inventing stable and healthy monetary systems.  Our unstable (and parasitic) 
financial markets can be stabilised and brought back into the service of commerce 
and industry. 

A few inspired people are demonstrating how we can use resources very much 
more efficiently, so we can live better even as we reduce our devastating effects on 
Earth’s living systems.  For example, a major U.S. carpet manufacturer now makes 
its carpets out of completely recyclable material invented to its own specifications.  
As of 2002 German car manufacturers are required to take back most parts of their 
cars after they are worn out, and to take responsibility to recycle or safely dispose of 
the materials in the parts.  Agriculture is being reinvented as stable, healthy and 
productive polycultures instead of the vulnerable, polluting and machine-intensive 
monocultures of industrial agriculture. 

As is suspected by many people, the environment can be protected as our 
economic development continues.  However economic development would mean 
something different and better than it did in the twentieth century:  it would mean 
improving quality, for rich and poor, rather than just ever-greater quantity, 
inequitably distributed. 

The prospect offered by these promising new developments is of a less erratic 
economy, a less wasteful and destructive industrial system and a less stressful life, if 
we can implement them widely.  Yet surely we can aspire to more.  Surely we don’t 
have to settle for ruining our lives and the Earth more slowly. 

Indeed the full potential of the new developments is likely still to be subverted, 
unless we also understand the larger functioning of our total economic system.  Its 
internal connections and feedbacks are just as important to its overall behaviour as 
are the actions of myriad individuals.  The old theory of free markets, it turns out, is 
useless as a guide at this level.  We therefore need to build a new understanding of 
how modern industrial economies work.  This is the major theme of this book. 

The new view presented here grows out the phenomenon of self-organisation, 
which came to be well understood only in the latter half of the twentieth century.  
Self organising systems exhibit a range of behaviours from simple and repetitive to 
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chaotic.  Short of chaos there is a regime of behaviour called complexity that is neither 
simply ordered nor chaotic, but rather a continually shifting interplay between the 
two.  This book develops the idea that economies, human societies and living 
systems are all examples of complex self-organising systems.  This insight implies 
there are many ways in which viable economic systems might be organised.  It also 
implies there is no reason, in principle, why economic systems can’t be compatible 
with the living environment. 

This new understanding of how an economic system works combines with the 
new attitudes, methods and technologies already mentioned to open a powerful new 
prospect:  stable economies, healthier societies and new kinds of technologies and 
industrial systems that support human values and that promote a flourishing 
biological world. 

During the 1970s, James Lovelock developed the scientific theory that Earth’s 
living organisms and physical environment long ago became a strongly coupled 
system3.  He named the system for the Greek goddess of the Earth, Gaia.  Through 
the feedbacks within and between the parts of the system, life has stongly modified 
the physical environment even as the physical environment has constrained the 
kinds of life that proliferate.  Life and the physical environment change together, 
they co-evolve.  A startling feature of Lovelock’s theory is his idea that the system has 
been self-stabilising, but there is good evidence that Earth’s physical environment has 
indeed been remarkably stable for very long periods, despite a steady increase in the 
sun’s brightness and an overall increase in the oxygen content of the atmosphere.  
Humanity’s worst prospect is that our folly could disrupt Gaia’s stabilising 
mechanisms, the surface environment could go into runaway instability, and the 
earth could become inhospitable and sterile, like our neighbours Mars and Venus. 

The most abundant animal group on Earth is not human beings, it is the ants, 
which probably exceed other groups both in numbers of individuals and in total 
body weight4.  There are few environments where ants will not be found in large 
numbers.  Yet rapacious hordes of ants are not destroying the world’s forests, 
degrading the soil, poisoning the environment from pole to pole, fouling their living 
places and killing every species that gets in their way.    Ants’ presence is to us and 
to most species only a marginal intrusion and occasional annoyance.  They certainly 
have a large effect on the earth’s biosphere, which would be different in many ways 
without them, yet other life forms thrive around them and with them.  This is 
possible because ants live according to the imperatives of the biosphere. 

 
This book may be seen as utopian by those reluctant to admit the possibility of a 

better world.  However I don’t imagine all human conflict and suffering can be 
eliminated, by these or any other reforms.  I merely propose that we can do better 
than we have done for the past century or two.  We could do a lot better than we did 
in the twentieth century and still be well short of Utopia. 

Because the book is very critical of the current regime, it may at first seem to be 
socialist, but it is not, because markets are at the core of the vision that emerges from 
it.  Neither does this book offer a variation on or apology for traditional capitalism, 
because it advocates explicitly managing markets and mechanisms to encourage 
more distributed ownership.  The vision that emerges from this book transcends the 
old ideological divides. 

Out of this enquiry emerges a clear set of roles for governments.  It leaves open 
the possibility of some public ownership (by which I mean collective ownership 
through the government).  In fact the enquiry suggests roles for various forms of 
ownership, some public, some individual, and some in various forms of collective 
ownership, including ownership by “employees”, customers, suppliers, and 
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members of the community served by an enterprise.  All such forms exist already.  
On the other hand I will argue that one particular form of collective ownership, the 
corporation, is in need of major reform. 

If all of this sounds like the mixed economies of social democracies, those would 
indeed be the nearest historical relatives.  However the vision of the market side of 
the economy is so different here from past experience that the whole can be 
recognised as more than just a mixture of not-very-compatible capitalism and 
socialism.  The so-called Third Way5 advocated by the Blair Government in Britain is 
the most recent and perhaps the least comfortable of such couplings, and it amounts 
in my view simply to Thatcherism with some token social-welfare bandaids.  I think 
we can do better than harnessing a brumby with a plough horse and then fighting to 
get them to move in any coherent way at all. 

This work is written for a general audience, though I hope academics and 
professionals will also read it.  Thus I do not observe all of the conventions of 
academic prose, though important sources are documented.  When I talk about a 
“reconception”, I don’t mean to imply any particular claim to academic priority, but 
rather that the general approach is relatively new to public discourse, and the 
particular synthesis offered here has no close counterpart that I am aware of.  I 
continue to discover people and groups who are working very actively on various 
topics covered here, and undoubtedly there are many more within the vast realm of 
ideas and activities covered by this book.  Though I’d love to have cited all those 
whose work might deserve to be mentioned, my goal has been to portray the big 
picture I perceive, rather than to pursue more detailed familiarity with existing 
work.  I hope this book will help to bring all such deserving efforts to greater 
prominence and influence. 

 
Finally, let’s look at this from the other direction.  This enquiry has something to 

offer almost everyone.  To the business person offering a product or service of 
genuine value, it offers a much more stable economic climate and potentially, as we 
learn smarter ways, a less intrusive, more consistent and better-directed set of rules 
to play by.  To the socialist concerned for the welfare of the common people, it offers 
an alternative and more effective means to the same end.  To those who believe in 
individual initiative and self reliance, it offers a fair deal:  plenty of freedom coupled 
with well-defined responsibilities.  To those concerned for the health of our social 
fabric and for family values, it offers to replace the contest between social welfare 
and the economy with a synergy.  To those who want to live according to their own 
beliefs, it offers reduced economic pressures to conform and more options for viable 
lifestyles, so long as others’ options are respected.  To those concerned for the living 
environment, it offers the radical prospect of a synergy between our economies and 
the preservation and nurturing of the environment. 

This enquiry has nothing to offer those possessed by a need to control their 
fellow citizens in a vain quest to assuage their own insecurities.  In other words it 
has nothing to offer the power-hungry and the greedy.  Of course few of us will 
readily concede there is anything wrong with our chosen lifestyle, so this will be one 
arena of continuing human strife, particularly while we are recovering from the 
collective obsessions that have gripped us for the past century or two.  I believe the 
remedies for these unhealthy conditions and attitudes lie in persuasion, maturity, 
refusing to play their game, possibly in legal restraint, but not in violent conflict. 
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Part 1.  Pseudo-Science 
 
 
 
 

The science of Economics, however, is in some degree peculiar, owing to the fact that its 
ultimate laws are known to us immediately by intuition or at any rate are furnished to 
us ready made by other mental or physical sciences. [Emphasis added.] 
- William Stanley Jevons6, economist, 1888. 
 
 
 
Page after page of professional economic journals are filled with mathematical formulas 
leading the reader from sets of more or less plausible but entirely arbitrary assumptions to 
precisely stated but irrelevant theoretical conclusions. 
- Wassily Leontief7, economist, 1983. 

 



   
  

 

8 

Educating Ratty 

In 1922, Professor Edward Tolman of the University of California at Berkeley 
was performing some experiments with rats, though surely he could have had 
little inkling his results would one day provide a crucial insight into how 
economies work. The story of Tolman’s experiments has been recounted by 
Michael Rothschild8.  Tolman was testing the rats’ ability to learn the way 
through a maze.  If the rats found their way through, they were rewarded with 
some food.  Tolman and his students ran each rat through the maze many 
times, and each time they measured how long it took the rat to reach the food.  
They found that the more times a rat had been through the maze the quicker it 
would be, because the rat was learning the way through.  In this way they could 
measure the rate at which the rats learnt.   

The time it took a rat to get through the maze typically would drop quite 
rapidly during its first few tries, but as the rat became more familiar with the 
maze it's rate of improvement would slow.  Thus, Tolman concluded, rats learn 
fastest when they find themselves in a novel situation, and as they become 
more familiar with the situation their rate of learning slows.  He illustrated his 
results by plotting the rat’s transit time against the number of times it had 
been through the maze, in the manner shown in Figure 1.1.  The results form a 
curve that has become known as a learning curve. 

 

 

 

Figure 1.1.  A learning curve. 

 

The same pattern of learning is characteristic of many species, including 
humans.  The common expression being on a steep learning curve actually 
derives from experiments like Tolman’s.  When we start a new job we say we 
are on a steep learning curve, meaning that we are learning many new things 
in a short time.  As we become familiar with the job, the time it takes us to 
accomplish our tasks still decreases, but not as quickly as at first.  Thus there 
is a characteristic shape to a learning curve:  dropping steeply at first, but 
becoming less steep as time passes. 

Although the term learning curve has achieved common currency, the fact 
that there is a simple regularity underlying it seems to be much less well-
known.  This regularity was discovered by Theodore P. Wright, who worked for 
the Curtiss Aeroplane and Motor Company, also in 1922.  Wright collected and 
studied data on the assembly times of aircraft and found that the time of 
assembly dropped by a roughly constant fraction for every doubling of 
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accumulated production.  Typically the reduction was about 20%.  Thus the 
eighth plane would be assembled in about 80% of the time it took to assemble 
the fourth plane, the sixteenth plane in about 80% of the time for the eighth, 
the thirty-second plane in about 80% of the time for the sixteenth, and so on.  
The curve shown in Figure 1.1 is for this case of an 80% reduction for each 
doubling of production.  The reductions were coming about because the workers 
were learning the routines of plane assembly and finding more efficient ways of 
performing and organising their tasks. 

This regularity became well-known within the aircraft industry during World 
War II, when Wright was put in charge of all U.S. aircraft production, but it was 
not widely appreciated elsewhere until the 1960s, when the idea was taken up 
by management consultants and found to apply in other industries.  Since then 
there have been a great many management studies of learning curves, and 
there is no industry in which the effect has been sought and not found.  The 
reduction in labour or production costs is usually between 10% and 30% per 
doubling of production, with 20% being typical.  The learning curve has also 
been called the experience curve, recognising that the learning results from 
accumulated experience. 

The learning curve applies in both labour-intensive and capital-intensive 
industries.  Michael Rothschild recites an astonishing diversity of industries in 
which it has been found, a few examples being semiconductors, life-insurance, 
steel, beer, facial tissues, knit fabric, air travel, hydroelectic power and 
typesetting.  It also seems to apply to all cost components of a business, 
including overhead, advertising, research, engineering, marketing, supplies 
purchasing and labour. 

The learning curve effect leads directly to economies of scale, and this has big 
implications for how economies work.  However before we go into that let’s 
review what economies of scale are.  Economies of scale are well-known from 
manufacturing industries, especially those that use assembly lines, and the 
notion was popularised by Henry Ford’s early car manufacturing assembly 
lines.  The term economy of scale refers to the fact that in many industries the 
larger the scale of manufacturing, the more economically the product can be 
made.  An assembly line costs a lot to set up, and if only one car were produced 
that car would be very expensive.  However once the assembly line is set up, the 
cost of producing cars is smaller, because of the efficiency of the assembly line.  
Thus the more cars that are produced, the less is the average cost per car.  
Stated another way, the cost of setting up the assembly line can be spread over 
the total number of cars produced, so that the more cars that are produced the 
smaller is each car’s share of the setup costs and the cheaper it can be sold for.  
This was the secret of the success of Henry Ford’s Model-T automobile. 

Economies of scale imply that the largest firm in an industry has an advantage 
over its smaller rivals.  For example, the largest car manufacturer sells more 
cars, so it can spread its fixed setup costs over more cars and thus sell them 
more cheaply.  This means it can undercut the prices of its rivals’ cars, so it will 
gain more market share at their expense.  But then its greater market share 
will increase its economies of scale and it will be able to undercut its rivals even 
more.  There is a positive feedback at work:  the greater the firm’s market 
share, the cheaper it can sell its products and the more its market share 
increases.  So long as the firm is well managed, it can increase its market 
share until it dominates the market. 

Now, here is why the learning curve is important.  Because of the learning 
curve effect, economies of scale pervade modern economies.  The learning 
curve implies that learning increases as the accumulated number of units 
produced increases.  The largest firm in an industry will have the highest rate 
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of production, its accumulated production will increase the fastest, and so it 
will learn faster than its rivals.  This learning, or experience, will therefore be 
translated into cost savings faster.  Thus the largest firm will gain a cost 
advantage over smaller firms with lower production rates. 

The learning curve effect seems to be nearly universal.  The effect is strongest 
in new industries or when new technologies are introduced.  Since much 
manufacturing industry is experiencing regular technological innovation, it 
means that the learning curve contribution to economies of scale will be more 
pronounced than in less innovative industries.  In settled industries in which 
there are few innovations the players may be on the nearly flat part of the 
learning curve and the resulting economy of scale effect may be weak.  
However innovations need not be in technology, since the learning curve effect 
applies equally to management, and there has been a great deal of innovation 
there through merging, conglomeration, financing, corporate restructuring, tax 
minimisation, and so on.  Thus economies of scale are not the exception, not a 
minor imperfection on the pure face of the economy.  They are not even 
confined to certain segments of modern economies.  Economies of scale are 
everywhere. 

The big prize in a modern economy is to be the first to capture the benefits of 
economies of scale in a new market segment.  The firm that accomplishes this 
can experience runaway growth until it dominates the market:  witness 
Microsoft.  Ecologists know this phenomenon too, and they call it the coloniser 
effect:  the first species to reach a new island quickly fills its ecological niche, 
and later-arriving competitor species often have difficulty establishing 
themselves at all, even though they might be thriving on other islands.  This 
crucial importance of economies of scale is known to every corporate manager. 

However the effects of economies of scale are excluded from the standard 
theory of free-market economics. This theory’s central prediction is that a free 
market will move an economy automatically towards a balanced, equilibrium 
state in which resources are being used with optimal efficiency.  In order for 
the theory to yield this prediction, it is necessary to assume that there are no 
economies of scale.  More accurately, it is necessary to assume that as a firm 
grows it reaches a point of diminishing returns beyond which it suffers 
diseconomies of scale or, in economists’ parlance, decreasing returns to scale. 

Because of economies of scale, modern economies are not in equilibrium, or 
anywhere close to equilibrium.  Modern economies are in a tumult of change, 
with new firms and new innovations constantly struggling to break into the big 
time, successful new firms experiencing runaway growth, and established firms 
using every trick and all their corporate muscle to retain their dominance.  To 
make sense of such systems we need quite different concepts than the sedate 
equilibrium notions of the old theory.  Concepts from ecology are far more 
pertinent.  Especially, concepts derived over recent decades from the study of 
systems far from equilibrium, the so-called self-organising systems, can provide 
us with a much clearer understanding of how economies work.  We will be 
exploring self-organising systems in Part 2. 
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1. A Record of Mediocrity 
 

An Ideological Assortment 
Over the past couple of centuries a story has grown that unrestrained 

competitive markets provide the best mechanism for running an economy.  This 
story has gradually grown in scope and power, and by the early twenty first century 
more people than ever before are living by the story, and more aspects of their lives 
are under its influence.  Indeed there seem to be few aspects of any society anywhere 
that are beyond the scope claimed for this story, and it has come to dominate the 
lives of billions of human beings and to affect most of the earth’s living environment. 

The story I want to address is actually a composite of several distinct ideas and 
practices.  Some aspects of it have been developed into elaborate theories, but much 
of it is quite unsophisticated, and comprises an assortment of practices and 
catchphrases of various extractions through which public discussion is conducted 
and by which policies are determined.  Some practices, like banking, are elaborately 
developed but not well known. 

The subject of this book is as much the popular collection of simplified or 
simplistic assertions that dominate public discourse as the elaborate academic 
theories and arcane financial and banking practices behind them.  Although the term 
economics is commonly taken to mean the academic theories of how economies work, 
much of what happens in a modern economy bears little relation to those theories, 
and especially to the theory that currently dominates academic thinking.  This is 
only partly because that theory is an inadequate description of the world.  It is also 
because some economic practices arose independently of the theory, notably the 
banking and national accounting systems. 

There isn’t really a name for all of the aspects of the current regime that I want to 
discuss.  The core of the dominant theory has a name:  it is the neoclassical theory.  
There is a political philosophy or ideology called neoliberalism that advocates values 
that accord fairly closely with the neoclassical approach, although neoliberalism is 
not usually taken to imply anything about banks or national accounts.  I will be 
arguing that we will only be able to redress our current problems by addressing all 
of these aspects of the economy together, but for lack of a better term I will use the 
term neoliberal. 

A central proposition of neoliberalism is that the welfare of society is maximised 
when everyone is free to pursue their own self interest.  (This philosophy seems to 
be distinguished from libertarianism and anarchism only by the acknowledged need 
for a central government to enforce laws of property.)  This proposition was 
supposedly justified by Adam Smith’s invisible hand mechanism, and formalised in 
the neoclassical theory, though neither appeal to authority withstands scrutiny.  
Nevertheless the message was welcomed by the wealthy because it told them they 
are free to do whatever they like, in fact they should do whatever they like, and what 
most wealthy people like to do best, it seems, is to acquire more wealth.  John 
Kenneth Galbraith has summed up neoclassical economics in the twin propositions 
that the poor don’t work hard enough because they’re paid too much, and the rich 
don’t work hard enough because they’re not paid enough9, so the neoclassical theory 
evidently supports this enterprise of the wealthy.  However the analysis to follow 
reveals the banking system and the national accounting system as also powerfully 
supporting the undertaking, the former by systematically pumping wealth from the 
poor and the middle class to the rich, and the latter by representing the result as a 
gain for everyone. 
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Thus the target of my critique has three main threads.  The first thread is that 
unfettered competitive markets provide the best mechanism for running an 
economy, and most other aspects of a society.  The second thread is that the Gross 
Domestic Product is a valid measure of our quality of life.  The third thread is that 
our present banking and monetary system is part of the natural order of things.  Few 
people seem to know about the third story, but it lurks powerfully in the shadows of 
our grand neoliberal regime. 

The critique in this book is thus directed not only at economic theory, but also at 
what is actually being done - in markets, in corporations, in bureaucracies and in 
banks.  The essence of the two-pronged critique is that the theory is bunk and the 
practice is ruining the world.  It may sound paradoxical to criticise theorists for what 
is happening in the world if the real world doesn’t match the theory.  The resolution 
of the paradox is that the relationship between theory and practice is illogical.  The 
theory’s claims are used rhetorically to justify what is being done, even though the 
theory’s predictions do not fit what is happening.  To be more specific, the theory 
predicts that free markets will deliver us to a kind of Utopia.  The theory is bunk, 
which is why we are not in Utopia, but the theory’s claim is used to reassure us that 
we will arrive in Utopia real soon now. 

The first of two central questions to be examined in this book is how well the 
neoliberal story resembles the real world.  This is a crucial question, since 
neoliberalism is supposed to guide so much of our real-world lives.  We will begin 
with a brief look at the most immediate claim of neoliberalism, that it promotes 
prosperity.  We will then look at how our level of prosperity is measured in practice. 

So begins a journey that takes us next into the body of theory that supposedly 
justifies neoliberalism, the so-called neoclassical theory.  Later we will focus on how 
real markets behave, especially at the global scale, where the innate tendencies of 
real markets become magnified, and later still we will delve into the arcane world of 
banking and the creation of money, to which few mortals seem to be privy. 

In the course of this journey we will encounter some surprising things, even 
some bizarre things and, unfortunately, some disturbing and tragic things.  The 
consequences of our misguided ways often are not pleasant, either for people or for 
the living systems with which we share this planet Earth.  We must therefore 
traverse a sampling of troubling and cautionary tales if we are properly to appreciate 
the importance of understanding how our economic system is behaving. 

The second central focus of this book is on whether we can find a better story 
than neoliberalism to guide our management of economic systems.  The 
development of a more promising story will be interspersed with our explorations of 
what seems to be wrong with our present system. 

 
Faltering Prosperity 

Beginning around 1980, economic policies in many countries have been 
dominated by the idea that competitive markets provide the solution to almost every 
aspect of economic and social organisation.  Accordingly, markets have been 
increasingly deregulated, publicly-owned assets have been privatised, and barriers 
to trade and to the international movement of capital have been progressively 
removed.  This process started earliest and has advanced the furthest in the so-called 
Anglo-Saxon countries (Britain, USA, Canada, Australia, New Zealand). 

Two decades is quite a long time.  If the promised rewards are to be delivered, 
we should be seeing some signs of them by now.  However economic performance 
of the Anglo-Saxon countries has been less than inspiring, even by the conventional 
measures of prosperity.  In fact these economies still haven’t regained the 
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performance they showed in the 1960s, even though that was a time when there was 
more overt government involvement in managing economies.  Furthermore, most 
people haven’t received much of the alleged benefit of free-market policies. 

 

United States of America 
The economy of the United States, which for much of the post-war period has 

been regarded as the powerhouse of global prosperity, was still held to be 
performing strongly through the 1990s, though it had slowed by 2001.  The GDP had 
grown through the 1990s, inflation was low at less than 3%, unemployment was 
relatively low, and there had been an unprecendented rise in the stock market.  The 
Dow-Jones industrial average rose from about 1700 just after the 1987 stock-market 
crash to over 11,000 in 1999, an increase by more than a factor of six.  Unemployment 
had dropped to around 4% in the late 1990s, considerably lower than the levels of 
over 8% typical of OECD countries through much of the 1980s and 1990s. 

A closer look at the U.S. economy reveals a different and less reassuring 
picture10.  The stock market is often spoken of as though its fortunes reflect or 
portend the fortunes of all Americans, but the U.S. was not six times wealthier in 
1999 than in 1987.  Such new wealth as there might have been was very unevenly 
distributed through U.S. society:  the richest 10% of U.S. households reaped over 
85% of the benefit of rising stock prices.  Almost 60% of households owned no stock 
in any form, even through retirement funds, and fewer than one third had stock 
holdings greater than $5,000. 

Between 1989, the year before the last economic slump, and 1998, poor and 
middle class Americans’ income and wealth declined.  Real hourly wages stagnated 
or fell for the bottom 60% of workers.  Median worker income was 3% lower.  
Median family income was no greater, despite couples working about six weeks 
more per year.  The wealth of the typical middle class family declined by 3%, mainly 
because of higher debt.   

Although unemployment was declining, so was job security.  The proportion of 
workers in long-term jobs declined from 41% in 1979 to 35.4% in 1996. 

Contrary to claims that the U.S. economy was becoming more “knowledge-
based”, wages for white-collar workers generally were stagnant or fell.  Entry-level 
wages for new science and engineering graduates fell 11% and 8% respectively.  
Mathematics and computer science entry-level wages were stagnant for most of the 
period, jumping 5% only in 1997.  Thus there was no evidence either that a high level 
of education assured a good income, or that “knowledge” industries would drive the 
rest of the U.S. economy to greater prosperity. 

A few Americans benefitted greatly during the same period.  The booming stock 
market, which the richest households benefitted from, reflected record company 
profits.  Chief executive officers (CEOs) were also rewarded, their average 
compensation packages reaching 116 times the pay of the average worker.  This 
represents an eight-fold increase since 1965.  Had company profits been held down to 
historically normal levels and that portion of wealth distributed to workers, hourly 
compensation could have been 7% higher than it actually was. 

 

Australia 
In Australia, growth of the Gross Domestic Product (GDP) has been slow until 

recently, net foreign debt has increased dramatically, capital investment has 
slumped, manufacturing growth has been weak, and reliance on raw commodity 
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exports has increased.  As well, unemployment has remained high, employment 
insecurity has risen markedly, and the separation between rich and poor has 
increased. 
 
 
Table 1.1.  Australia’s economic performance, pre-1974 and post-1974 
 
 Pre 1974 1974-83 1983-93 
 
GDP annual growth (from 1960) 5.2% 1.8% 3.4% 
Inflation (CPI annual increase, from 1953) 3.3% 11.4% 5.6% 
Unemployment (from 1953) 1.3% 5.6% 8.4% 
Current Account Deficit (%GDP, from 1959) 2.4% 3.1% 4.4% 
 

Stephen Bell11 has documented many aspects of Australia’s economic 
performance, and his comparisons of some key measures before and after 1974 are 
summarised in Table 1.1.  Growth of the GDP and inflation were better than they 
were in the 1970s, but they had not regained the performance they had in the 1960s.  
Unemployment was dramatically higher than in the 1950s and 1960s, peaking at 
over 11% in the early 1990s.  The Current Account Deficit was considerably worse.  
The particularly poor economic performance of the 1970s might be attributed in part 
to such factors as the oil shocks and to excessive wage growth, but the post-1983 
performance has not approached the pre-1974 performance. 

Even by the late 1990s, which were being hailed as a return to prosperity and 
low unemployment, the figures hardly begin to compare to the pre-1970s experience.  
Inflation was low (2-3%) and GDP annual growth was around 4%, but employment 
was still around 7%, the current account deficit had surpassed 6% of GDP. 

Australia traditionally has depended heavily on exports of raw materials (pre-
eminently wool, wheat, coal and iron ore).  A decline in raw materials prices and 
reduced access to some markets led to the recognition that Australia should 
diversify its exports, particularly by processing the raw materials into manufactured 
(“value-added”) goods.  This has purportedly been a major policy goal for the past 
two decades. 

What has happened has been the opposite.  Imports have heavily outweighed 
exports.  The annual current account deficit, which measures the imbalance of 
imports, exports, and capital movements, averaged $15.6 billion from 1985 to 1995, 
with peaks of $21.4 billion in 1990 and $27.6 billion in 1995.  As a result, Australia’s 
net foreign debt ballooned from $8.6 billion in 1981 to $180 billion in 1995.  This was 
40% of GDP.  By 1999 net foreign debt was rising rapidly past $A300 billion, about 
60% of GDP.  The annual deficits have run between 4% and 6% of GDP, comparable 
to those of Mexico and among the worst in the OECD.  

Not only has unemployment been very high during the past two decades, 
employment security has declined markedly.  Such growth in employment as has 
occurred has been in part-time and contract work and strongly biased to casual 
terms with few benefits.  From 1985 to 1990, full-time employment grew by only 
10%, and from 1990 to 1995 it grew not at all.  During the same period part-time 
employment grew by nearly 70%.  Employment in manufacturing industries has 
been stagnant.  The major employment growth has been in services and 
“hospitality” (accommodation, restaurants), in which employment is predominantly 
casual, often part-time and not well paid. 

The fashion of “downsizing” has reduced work forces, increased work loads and 
has consequently increased employee insecurity, without any clear benefit to the 
enterprises practicing it.  Stephen S. Roach, a leading U.S. advocate of downsizing in 



   
  

 

15 

the late 1980s, has recanted (Canberra Times, 13 May 96), admitting that the benefits 
were only short-term increases in shareholder profits.  In the longer term, 
companies’ competitiveness was reduced.  The same fashion has provided part of 
the justification for public service cuts in Australia, which were particularly savage 
after the election of the conservative Howard government in 1996. 

The separation between rich and poor in Australia has widened, as is shown 
clearly in Table 1.2, from Bell’s summaries.  Within this broad trend, executive 
salaries have increased even faster, along with business profitability, so that the very 
rich have done very well indeed. 

The information summarised here paints an unhappy picture.  More detailed 
analysis only reinforces the conclusion.  Australia’s economy has staggered along, in 
no way reflecting the potential of its vast natural resources, well-educated and 
diverse population and secure geopolitical situation.  The rise of unemployment, 
particularly of youth unemployment, the increasing casualisation and insecurity of 
employment, the closures of schools and hospitals, the cuts to other government 
services, the ballooning foreign debt and many other changes in Australian life and 
society have been widely remarked upon and lamented. 

 
Table 1.2.  Income percentages of the highest and lowest 20% of the Australian 
workforce. 
 
 Year Highest 20% Lowest 20% Ratio 
 
 1975 34.2 8.2 4.2 
 1979 35.4 7.7 4.6 
 1983 36.4 6.9 5.3 
 1986 36.2 6.6 5.5 
 1990 37.3 5.9 6.3 

 
 

Britain 
Will Hutton, in The  State We’re In12, paints a comparable picture of Britain, 

though the details are different.  Britain under Margaret Thatcher’s free-market 
policies suffered a severe recession in the early 1980s, then an unsustainable boom 
followed by chronic recession.  The GDP growth rate averaged 2.75% in the twenty 
years to 1979, but only 2% in the twenty years to 1994.  Britain’s economy is now 
fourth in Europe, after Germany, France and Italy.  In 1983, four years into the 
Thatcher era, Britain’s trade in manufacturing went into deficit for the first time 
since the industrial revolution.  Mismanagement, corruption and featherbedding 
have permeated deeply into politics, finance and former public enterprises that have 
been privatised, according to Hutton. 

Hutton characterises Britain’s workforce as 30% disadvantaged (comprising the 
unemployed and those working for poverty wages), 30% marginalised and insecure 
(comprising casual and part-time workers and the insecurely self-employed) and 
40% privileged (securely employed, not necessarily with a high income).  He 
describes a severe polarisation and fragmentation of British society. 
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OECD 
It might be protested that the poor performances of the medium-sized British 

economy and the small Australian economy merely reflect poor performance of the 
global economy, over which the British and Australian governments have no 
control.  However the global downturn also coincides with the dominance of free-
market policies throughout much of the developed world, most notably in the 
Reagan-Bush era in the USA.  The poor global performance is reflected in the 
measures for the Organisation for Economic Cooperation and Development (OECD) 
shown in Table 1.3 (again taken from Bell’s work), in the same format as Table 1.1 for 
Australia. 
 
 
Table 1.3.  OECD economic performance, pre-1974 and post-1974 
 
 Pre 1974 1974-83 1983-93 
 
GDP annual growth (from 1960) 4.9% 1.6% 2.8% 
Inflation (CPI annual increase, from 1960) 4.5% 11.1% 6.8% 
Unemployment (from 1953) 3.2% 6.4% 8.4% 
 

The same pattern is evident as for Australia:  a lower GDP growth rate, higher 
inflation and much higher unemployment than before 1974.  Free-market policies are 
doubly implicated in Australia and Britain, both for failing to yield better results 
globally, and for making them more vulnerable to external changes through 
deregulation of finance and trade. 
 
 
The Neoliberal Faith 

The 1950s and 1960s were a time of unprecedented growth of material prosperity 
in Western nations.  They were also a time when market forces were tempered by 
explicit government intervention, and a time of overt social policy.  Regardless of the 
official labels adopted, policies had a distinct flavour of democratic socialism, even 
in the United States, and especially in comparison with the late twentieth century. 

The difficulties of the 1970s were exploited by neoliberals to gain 
unprecendented power and influence.  Although those difficulties had various 
causes including some, like the Vietnam war and the oil embargoes, that were 
clearly beyond the control of economic policy makers, neoliberals claimed that 
market intervention by governments and labour unions were the problem, and that 
neoliberal policies were the only remedy. 

If the claims of neoliberals were valid, then the growth of material prosperity 
should have regained and exceeded the levels of the early postwar decades, since 
markets are less restrained now than they were then.  The figures quoted above 
clearly fail the substantiate this claim.  Furthermore, they document a distinct 
decline in social conditions, through higher unemployment and greater inequality of 
wealth and income.  This serious social decline is substantiated by a host of other 
social indicators, including crime rates13. 

If such basic measures as those quoted above fail to show any benefit from 
neoliberal policies, one might think that neoliberalism would be on the defensive, 
widely questioned and disbelieved.  However mainstream public discourse fails 
almost completely to acknowledge the record of mediocrity described here, although 
the information is readily available.  Indeed, many economists and politicians sound 
as though they inhabit a different planet.  They speak of the strength of the 
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“economic fundamentals” and complain that business is too timid and that workers 
are greedy and ungrateful.  They exhibit not only a consistent faith that things will 
improve but also a belief that they have improved already, and substantially.  They 
point to the “taming” of inflation, the internationalisation of the economy and 
improvements in what they call “productivity” (much of which is due to 
exploitation), as though these things by themselves put food on the table of the 
average citizen. 

However what these people are referring to as economic fundamentals are not 
the actual performance of the economy, let alone the health of society.  They are 
instead referring to the adherence of economic policies to the strictures of 
neoliberalism.  They simply know that neoliberalism will deliver a thriving economy, 
and therefore the only question is how closely the economy can be made to conform 
to the neoliberal prescription.  In this view, if the economy is not thriving, then it can 
only be because the application of neoliberal policies has not yet been pursued with 
sufficient zeal. 

To those who will look, the facts speak otherwise.   Neoliberalism has failed to 
deliver the goods. 
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2. Mismeasures of Prosperity 
 
Economies of developed nations are complex, and the societies they are part of 

are even more complex.  In the middle part of the twentieth century, the political 
process of many developed countries was explicitly recognising these complexities 
to a greater degree than ever before.  Governments actively addressed a wide range 
of economic, social and social welfare concerns (though the scope and success of 
their policies may have been patchy).  However in the last quarter of the twentieth 
century there was a political shift, and narrow economic criteria began to dominate 
government policies.  As a result, government accomplishments were assessed more 
and more on the basis of a small number of numerical indices which purported to 
measure the strength and vitality of the economy, and therefore of the whole society. 

In the dawn of the twenty first century this process has become extreme.  The 
almost universal goal of government economic policy world-wide, in poor and rich 
countries alike, is economic growth.  The single way in which economic growth is 
measured is by the Gross Domestic Product (GDP).  Growth of the GDP is purported 
to represent an increase in our standard of living.  However GDP does not measure 
standard of living, even approximately, because it is simply a particular aggregate of 
monetary activity, and no distinction is made as to the nature of that activity. 

The good, the bad and the merely useless are all counted equally in the GDP.  A 
great deal of productive activity that doesn’t involve money is simply ignored.  The 
GDP gives a very limited and distorted view of economic activity, let alone of 
society.  Because governments have come to focus so heavily on making the GDP 
increase, the use of this particular measure has come to have a highly distorting 
influence on our economies and societies. 

 
Gross Domestic Product 

The Gross Domestic Product is basically the sum of all monetary transactions, 
adjusted to eliminate double counting and to take account of international transfers 
of income.  Not every transaction is counted, because there are many transactions 
that occur before you buy a new TV from the showroom.  Only the final transaction, 
you paying for the TV, is counted, because the amount you pay includes the charges 
of all those who manufactured, distributed and showed the TV.  Thus all “final 
consumption” transactions are added to the GDP.  Various other adjustments are 
made that we don’t need to go into here14. 

The GDP was invented in the United States during the depression and came to 
prominence during World War II, when it was used to help with the management of 
wartime production.  In this role the GDP served reasonably well.  It allowed 
unused capacity to be identified and brought into production, and the total wartime 
productivity of the U.S. rose to levels much greater than experts had previously 
believed to be possible.  This was at a time when the U.S. Government not only was 
paying close attention to what was being produced, but also was actively involved 
in directing that production towards the war effort.  Thus the crucial question of 
what was being produced and counted in the GDP was being addressed explicitly by 
government policy. 

After the War, the GDP became entrenched as a universally recognised index 
that supposedly measured prosperity, but government monitoring of what was 
being produced ceased, that choice being left to the markets.  In the process, the 
question of the desirability of what was being produced was largely forgotten.  The 
inventor of the GDP, Simon Kuznets, warned in 1934 against its potential for misuse, 
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saying "The welfare of a nation can scarcely be inferred from a measure of national 
income as defined above"15.  The twin deficiencies of the GDP as a measure of 
human welfare are that it counts every “final” monetary transaction in the economy 
as a gain for human welfare and that it ignores anything that does not involve a 
monetary transaction. 

 

Kinds of activity 
The first problem with the GDP is that it takes no account of the kind of activity 

being counted.  Ralph Nader is reported to have pointed out that everytime there is 
a car crash, the GDP goes up.  This is because the repairs to the car and the care of 
any injured people involve monetary activity, and that activity is added to the GDP.  
Obviously a car crash does not add to our aggregate quality of life, because the 
money spent on its consequences could have been used for something more 
constructive.  To the family involved and their insurance company the car crash 
obviously involves costs, and basic accounting practice is to count costs as negative. 

The costs of natural disasters, pollution, the cleanup of pollution, sickness, legal 
disputes, divorces, crime prevention, private security measures, and so on are all 
simply added to the GDP, and thereby are purported to add to our standard of living.  
Thus, by implication, we should cheer giant oil spills, earthquakes, hurricanes and 
horrendously expensive pullution cleanup programs, while our most honoured 
citizens ought to be terminal cancer patients embroiled in costly divorce 
proceedings.16  

The twisted logic of using the GDP as a measure of welfare can be illustrated 
with the following multiple-choice quiz.  If a chemical company produces $2 million 
worth of chemicals and creates pollution that costs $1 million to clean up, how much 
is contributed to the GDP?  (a) $1 million:  $2 million of useful product minus $1 
million of work that could have been more usefully expended.  (b) $2 million:  
pollution is ignored by our economic system.  (c) $3 million:  it’s all economic 
activity, think of the jobs.  The answer is (c), $3 million, providing the pollution is 
actually cleaned up.  If the pollution were not cleaned up, then the answer would be 
(b), $2 million, because the pollution would be ignored. 

Imagine a shopkeeper who entered all of his transactions in the credit column of 
his ledger and none in the debit column:  sales, rent, repairs, supplies, cleaning 
expenses, insurance, and so on all just added to the credit column.  The shopkeeper 
might claim his business was prospering, but his family would know the truth of 
how they were living.  This example is ludicrous, but it is how our governments are 
keeping our national accounts. 

 

Non-monetary activity 
The second major problem with the GDP is that only monetary transactions are 

counted.  This restriction excludes both nonmonetary human activity and 
contributions from the natural environment. 

There are large contributions to the general welfare from household activities, 
informal local economies and volunteer community work in which no money 
changes hands.  These unpaid activities can amount to a third of total "activity", in 
equivalent monetary terms, of a developed economy17. 

Marilyn Waring18 has studied unpaid work in a modern economy.  She has 
proposed the following illustration.  If six mothers stay home and take care of their 
babies, they are not paid in any way that registers in the national accounting.  In 
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other words, their time, effort and love count for zero in the GDP.  However, if each 
mother were to pay the next mother to take care of her baby, then there would be six 
transactions, six more employed persons and six incomes that would be counted in 
the GDP. 

This example illustrates two things.  First, unpaid work is not counted at all, 
though it certainly contributes to the general welfare of society.  Second and worse, 
the option of each mother looking after her own baby, which everyone would agree 
was the most desirable arrangement, is counted as being worth less than putting the 
children in someone else’s care.  Of course in reality the value to the world of a 
mother's love does not have a monetary measure.  

The failure to count nonmonetary activity is more serious for developing 
nations, where a much larger proportion of total economic activity may still occur in 
the traditional economy in which no money changes hands, or in which systematic 
national accounts are not kept.  Peasant farmers are regularly being persuaded, 
inveigled or forced into converting from their traditional farming to growing cash 
crops for export, or into selling their land to a corporation which grows cash crops.  
When this happens, a net addition to the country's GDP will be recorded.  This is 
true even if exactly the same amount of food is produced, because in their traditional 
system much of their food is consumed locally and is not counted in the cash 
economy. 

Traditional farming methods can be highly productive.  For example a total of 
more than 20 tons per acre of corn, beans, squash, vegetables and fruit is obtained by 
villagers in Chiapas, Mexico19.  However this productivity is often overlooked 
because the Western focus on monocultures leads to productivity being narrowly 
defined as the yield of only one crop per hectare, rather than the yield of the total 
system.  Human productivity is also too narrowly defined, in terms of output per 
person rather than net benefit to the community. 

The GDP will be further inflated if chemical fertilisers and insecticides are used 
in growing the cash crop, whereas little or none of these would have been used in 
traditional farming, which usually relies on locally recycled organic waste for 
fertilisers and on careful crop management for pest control.  Although the fertilisers 
and insecticides are a cost, that cost will count positively towards the GDP.  Worse, 
severe problems are being reported in some areas due, plausibly, to poisoning of the 
local environment and disruption of the local ecology by pesticides, including the 
loss of pollinating bees and butterflies20. 

Since women are heavily involved in the nonmonetary economy, particularly in 
developed nations, their major economic contributions are rendered nearly invisible.  
Even where attempts are made to survey nonmonetary activity, inappropriate 
definitions consign much of this work to such labels as “household duties”, thereby 
perpetuating its invisibility to economic managers and the rest of the world21. 

As people in developing nations are displaced from the traditional economy into 
agribusiness or into the cities, they increasingly adopt Western lifestyles in which 
they pay others for many of the things they used to do for themselves.  This is 
epitomised by the substitution of Coca Cola and McDonalds fast food for home 
grown, home cooked food. 

The potential loss through such changes is revealed in microcosm when a 
misguided mother denies her baby her own milk and replaces it with formula-food 
purchased from a transnational corporation.  The cash economy doesn’t count the 
superior quality of the mother’s milk, nor its stimulation of the baby’s immune 
system, nor the deeply nurturing and humanising value of the physical contact 
between mother and baby. 
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Each of the chain of events that ensues from the conversion from traditional 
economies to cash economies is counted as an addition to the GDP and therefore as a 
contribution to the “development” of the nation.  However there is no basis for this 
conclusion unless and until the monetary economy is properly compared to the 
traditional economy that it supplants.  This comparison would entail not only the 
monetary value of goods and services, but the net benefit or loss from the drastic 
changes in social structure and sustainability that pervasively accompany such 
“development”.  In the meantime, “development” policies are being driven by a 
measure that is clearly highly incomplete and thus is creating a major distortion of 
the total economic and social picture. 

 

Social costs 
Social problems degrade our quality of life, and they rebound on the economy.  

Unemployed people become dispirited.  Their families become stressed.  Their 
health suffers.  When young people can't get a job, they become resentful, and some 
become alienated.  It is well documented that the social fabric unravels during times 
of high unemployment22.  Family breakup, crime, drug abuse and illness are only the 
more severe and obvious symptoms.  Even if only the direct costs of these problems 
were properly counted in the national accounting, the cost of carrying high 
unemployment would be regarded with far less sanguinity than our economic 
managers display. 

In the long term, a society's welfare is seriously degraded by high 
unemployment and other economic dysfunctions.  This rebounds on the narrower 
realm of the economy, because people are less motivated and less-well educated.  
The latter distinction between society and the economy begs the deeper question of 
whether an economy exists for the benefit of people, or whether people are there to 
serve an economic system (or rather to serve the beneficiaries of the economic 
system, the owners). 

In poor countries, the effects of social disruption can be more severe. The 
disruption of traditional lifestyles is becoming rampant in many poorer countries, 
driven by "globalisation" of commerce and finance.  Such changes typically produce 
major disruptions to traditional communities.  They become dependent on global 
markets for their income, much of which must be spent on expensive equipment, 
fertilisers and pesticides.  The problem has been severely compounded by a drastic 
fall in the prices of the resulting commodities, a fall caused substantially by a glut of 
commodities as more and more poorer countries yield to pressure from international 
financial organisations to enter the global market.  The resulting cheap commodities 
suit most richer countries very well of course. 

The less labour-intensive production methods resulting from these changes also 
displace workers, and typically a stream of young people is displaced to cities, 
where they become part of a very large pool of very poorly paid labour.  By the year 
2000 fully half of humanity was living in mega-cities of more than 10 million people, 
mostly in the Third World and mostly in impoverished slums.  Whether there is a 
net positive benefit to the quality of such people's lives is a very debatable question 
that standard statistics do not address.  It is not answered by bland assertions that 
"economic development" will make them all better off, for those assertions are based 
on the narrow values of accounting and finance, on the incomplete and distorting 
use of GDP to measure well being, and on the false assumptions of economic theory, 
which we will begin to examine in Chapter 3. 

 



   
  

 

22 

Environmental costs 
The restriction of the GDP to monetary transactions also excludes most of the 

benefits to human beings of the natural environment.  In recent times there have 
been efforts to find pricing mechanisms that will allow some of the value of the 
environment to be counted in the monetary economy.  This is certainly better than 
simply ignoring the environment, since leaving it entirely out of the monetary 
economy leads to it being treated as a free and unlimited good, and it is used and 
abused accordingly.  However the pricing approach often misrepresents the problem 
and addresses the wrong question. 

For example, what is clean air worth?  That question doesn't have a clear answer, 
but we know that clean air is worth something.  Conventional economics considers 
clean air to be worthless, so polluting wastes can be released into it with impunity.  
However, dirty air degrades people's health.  The total cost of this is hard to 
estimate, but we know it is not zero, since the incidence of asthma and other 
repiratory diseases is higher in polluted air.  There may be many other low-grade 
effects that are hard to detect.  One estimate of such costs in Australia place them at 
$13.2 billion, or 2.6% of the GDP in 200023. 

Clean air also has aesthetic value.  People prefer to have clear, sweet smelling 
air.  Just what value a society places on clean air will depend on its values, and on 
whether it is being given full and accurate information about the known effects of 
dirty air. 

These factors are so subjective and fraught with uncertainty that societies are 
unlikely to arrive at any stable consensus about the value they place on clean air.  
There would always be groups that disagreed profoundly with the imposed 
valuation, and new knowledge would require frequent revision of the value. Any 
nonzero valuation would be better than the zero value we often attribute now, but 
the business community would be hostile to unstable pricing and the net effect is 
likely to be only a reduction of the problem, rather than its elimination.  There is a 
better way to address this question.  Or rather, there is a more useful question that 
we can ask, as I will explain presently. 

 

An absurd measure 
The GDP is an absurd way to try to measure the success of an economy, let alone 

a society.  It’s as though modern free-market economists haven’t heard of 
subtraction.  They put everything into the credit column and nothing into the debit 
column, like the deluded shopkeeper mentioned earlier.  Our GDP shopkeeper also 
ignores the contribution of his wife and children to running the shop.  In this strange 
world, if the shopkeeper throws his garbage out on the street and dumps poison into 
the catchment of the town water supply his actions are ignored.  However if the 
town cleans up his mess, that effort goes into the town’s credit column. 

The GDP had a particular purpose when it was invented, and it may still have 
some useful specialised function as a measure of the flow of money.  However to use 
it as a measure of the general welfare is a bizarre perversion that defies both 
common sense and elementary accounting practice. 

The consequences of using this mismeasure are not just a modest distortion of 
our view of what we are doing.  They resonate through our policies and power 
structures, so that activities that increase the GDP are promoted while activities that 
do not are ignored or discouraged.  The quickest way to raise the GDP is through 
short-term exploitation (and the financial  markets ensure that only the quickest way 
will do, as we will see in Part 3).  Thus firms can exploit the environment, their 
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employees, customers and suppliers, and even their own future prospects, and the 
GDP will register all of this behaviour as a gain. 

Thus, implicitly, whether we realise it or not, we foster exploitation and 
pollution while we neglect or suppress all those human activities that strengthen 
society, enrich life and nurture the environment but involve little or no money.  
What should have remained a relatively specialised technical innovation has grown 
into a monster that surreptitiously has imposed a monstrous set of values upon our 
societies and the world. 

 
The Price of Better Behaviour 

As we have seen, there is a fundamental dilemma in trying to account for 
environmental services in monetary terms.  Ultimately, we simply cannot know 
what value the environment might have.  For example, we do not know what 
pharmaceutical or other benefit our descendants might derive from a threatened 
plant species.  Nor can we place a monetary value on the fact that human beings are 
totally dependent on the global environment, nor can we quantify the risk that our 
environmental assaults may be leading to irreversible ecological collapse. 

There is a resolution to this dilemma, however.  The resolution comes from 
shifting our focus from the environment to our behaviour, and from recognising that 
prices can only be defined when goods or services are exchanged. 

Environmental economists have for a long time advocated devices such as 
pollution taxes, so that companies that generate pollution are forced to bear some of 
the costs they impose upon the rest of society, and so that more of the costs of the 
companies' products are reflected in their prices.  A variation on this concept, the 
tradable pollution quota, has been implemented in the U.S. to limit emissions of 
sulphur from coal-burning power plants.  The result has been that sulfur emissions 
have declined more rapidly than the target levels, and at a fraction of predicted 
costs24. 

An important lesson of such experience is that we do not need to decide in 
advance what dollar value to place on the environment and its services.  This is 
explicit in the case of the pollution quota, which sets a target for our behaviour and 
creates a market to determine the price of the new behaviour.  The same result could 
be achieved using a pollution tax by progressively increasing the tax until the 
desired shift in behaviour was achieved, although this option might be less attractive 
to politicians. 

Monetary values are defined by the value of things that can be exchanged.  
However our objective is not to be able to trade the environment for anything else.  
Rather, our objective is to trade one form of behaviour for another.  In other words we 
can stop causing illness and acid rain through sulphur emissions, and instead burn 
cleaner fuels, or recover the sulphur before it is emitted into the atmosphere.  Thus 
we escape the paradox of pricing the unpricable, by changing the question.  The 
useful question is not what the environment is worth, the useful question is what it 
is worth to us to change our behaviour. 

Ultimately, we can only value the environment in qualitative terms, by means of 
value judgements.  We will have begun to accommodate this simple truth when we 
judge the performance of our societies and our governments on more than just a few 
aggregate dollar figures.  The value judgement implicit in the above example is that 
we cannot trade any more environmental degradation for short-term material gain, 
because this causes loss of quality of life and risks major environmental collapse.  A 
basis for this judgement will emerge in the course of this book. 
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Better Measures of Quality of Life 
Better ways of keeping our national accounts are being developed.  For example, 

Herman Daly and John Cobb have developed what they call an Index of Sustainable 
Economic Welfare (ISEW)25.  This counts costs as negatives, as they should be.  It 
includes estimates of social and environmental costs, and it estimates the positive 
value of nonmonetary production.   

The ISEW yields a markedly different view of the U.S. economy than does the 
GDP.  Standard GDP statistics indicate that per capita income in the U.S. increased 
in real value by about 25% since the mid-1970s.  The ISEW, on the other hand, shows 
a decline by 10% since 1976, back to the level it was in the mid-1960s. 

The ISEW has been calculated for a number of developed countries, and the 
results show a remarkable consistency.  At some time in the 1970s, the ISEW for each 
country begins to diverge from the trend of the GDP.  Thereafter the ISEW is 
stagnant or declining.  Figure 1.2 shows the result for Britain, calculated by the New 
Economics Foundation26.  Between 1960 and 1996 the British GDP approximately 
doubled.  In the same period, the ISEW first increased by about 50%, but since 1980 it 
has declined by about 20%. 

 

 
Figure 1.2.  Comparison of the Gross Domestic Product and the Index of Sustainable 

Economic Welfare for Britain. 
 
The ISEW is by no means the only possible measure of economic performance 

and there is vigorous debate about different ways the task can be approached.  
However the ISEW is at least a defensible measure.  One can debate the accuracy of 
the estimates it uses, and the relative weights implicitly assigned to its various 
components, but at least costs are subtracted instead of added, at least it is clear 
what the intention is, and its authors are clear about the assumptions that go into it.  
On the other hand, the GDP is indefensible as a measure even of economic 
performance, let alone of the welfare of a nation, because it neglects major segments 
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of economic activity and, in adding costs instead of subracting them, it violates the 
most elementary accounting principles. 

A variety of more reasonable accounting approaches is being developed27.  We 
will return to them later in the book. 
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3. The Theory Behind the Rhetoric 
 
So far we have dealt with fairly practical matters – how good has recent 

economic performance really been, and how might we measure economic 
performance?  Now we turn to theory, and take a look at the theory that lies at the 
core of neoliberal policy, the so-called neoclassical theory.  It was created in the latter 
part of the nineteenth century, and it is called neoclassical because it drew upon 
earlier ideas, going back to the late eighteenth century, that are called classical.  The 
great achievement of the neoclassical theory was to arrive at a mathematical 
formulation of some classical ideas, modified in some key respects, and to draw 
from them some precise conclusions. 

The central claim of neoclassical economists, and of neoliberals more generally, 
is that unfettered markets result in resources being used as efficiently as possible.  
This is a grand claim.  It is not just a claim that free markets result in efficiency, it is a 
claim that free markets yield the best conceivable result.  The claim is that no other 
way of organising production could possibly be more efficient, and most would be 
less efficient.  This is not a claim about relative merits, it is a claim about an absolute.  
Free markets yield the absolutely best possible result. 

It is this claim to a system that yields the uniquely best conceivable result that 
gives the theory its seductive appeal, and that makes the zeal of its more ardent 
adherents so virulent.  If you believe this claim, then you believe that anything that 
interferes with free markets makes them less efficient.  A less efficient system means 
unnecessary waste, and since there is still a lot of poverty in the world, a wasteful 
system means more poverty and starvation.  Therefore, if you believe the claim, you 
believe not only that you are possessed of an absolute truth, but also that anyone 
who interferes with its application is harming innocent people. 

 
The Vision – a Newtonian Theory of Society 

The neoclassical theory of economics is basically a mathematical theory of a 
highly simplified society.  Its inspiration came partly from a branch of physics called 
statistical mechanics.  It is revealing to recount a little about these origins, because it 
tells us what kind of theory it is and something of the motivations and intentions of 
its originators.  It is also revealing to compare the way the two disciplines, physics 
and economics, have developed since, because it highlights the  limitations of the 
neoclassical theory and of the economics discipline more generally.  This account is 
based around that given by Brian Toohey28, combined with my own account of the 
physics. 

I will attempt to convey the flavour and some key points of the physics theory, 
without going into detail.  Statistical mechanics sought to explain the laws of 
thermodynamics by treating materials as collections of atoms in rapid motion.  
Thermodynamics is the science of the flows of energy that accompany changes in 
temperature.  It also describes how heat energy may be converted into mechanical 
energy, and allows us, for example, to calculate the efficiency of a steam engine or an 
internal combustion engine. 

A central idea in statistical mechanics is that the heat energy in a hot gas is really 
just the mechanical (kinetic) energy of a lot of tiny atoms whizzing around.  
Therefore it ought to be possible to relate the mechanical energy of the atoms to the 
mechanical energy that is extracted from a hot gas by an engine.  Essentially, a 
piston in an engine is driven by the force of a lot of atoms bouncing against it at high 
speed.  The result is that energy is transferred from the atoms, which move slower 
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after the collsions, to the piston, which moves faster.  The same thing can be seen on 
a billiard table when a moving ball collides with a stationary ball. 

Physicists succeeded in constructing such a theory of a hot gas through the 
middle part of the nineteenth century.  It required the use of some sophisticated 
mathematics, and it is quite an elegant theory.  It is also quite successful, within the 
limited domain to which it applies.  By this I mean that it supplies useful 
quantitative predictions in situations that fit the assumptions upon which the theory 
is built. 

One of the appealing features of statistical mechanics is that it predicts the 
thermodynamic properties of a hot gas rather well by using a very simplified picture 
of what atoms are.  Atoms were assumed, in effect, to be little hard balls.  At the 
time, nobody knew much about the nature and structure of atoms anyway, so it was 
as good an assumption to try as anything else.  If atoms were in fact more 
complicated than little hard balls, then the theory might not be much good.  We 
know now that atoms are indeed much more complicated.  However it turns out that 
in the case of a hot gas the complexities of atoms don’t matter much. 

On the other hand, in the case of a liquid or a solid the complicated aspects of 
atoms become dominant, and you have to include their strange quantum 
interactions in the statistical mechanics in order to get a useful theory.  As a result, 
the theories of liquids and solids make very different predictions from the theory of 
gases.  This is a good illustration of the fact that many theories have limited domains 
within which they are useful, and outside that domain they may be wildly 
inaccurate. 

 
Partly inspired by the example of early versions of statistical mechanics, a few 

mathematically inclined economists of the nineteenth century conceived a grand 
vision:  to construct a quantitative theory of economics based on a very simplified 
picture of how people behave in the context of economics.  They thought that if they 
could capture the essence of people's economic behaviour, then they might construct 
a theory that would be as rigorous as they imagined theories of physics to be. 

Some of the principal architects of the neoclassical theory were Leon Walras and 
Vilfredo Pareto in Switzerland, and William Stanley Jevons, Francis Edgeworth and 
Alfred Marshall in England.  These people had some ready-made notions, drawn 
from earlier thinkers, of what determines people's economic behaviour and of how 
people interact.  The earlier ideas have become known as “classical”, and this has 
given rise to the term “neoclassical” to describe the later, derivative theories. 

One of the earlier thinkers was Adam Smith who, a century earlier, observed the 
early stages of the industrial revolution in England.  Smith’s most influential 
proposal was that individuals pursuing their own self interest would optimise prices 
and maximise the efficiency of production.  His ideas were qualitative, in other 
words they were not expressed in precise mathematical form.  They were also 
qualified by concerns for justice and a role for government:  in Smith's conception, 
"political economy" was subservient to the values and morals of society.  The 
unprecedented increase in wealth during the early industrial revolution was a 
striking phenomenon of Smith's time, and he especially wanted to know why it was 
happening.  On the other hand, the later neoclassical theory became restricted to 
deciding how a finite amount of resources could be used optimally, and the reasons 
for a general increase of wealth were not addressed directly.  Social and moral 
concerns have also been progressively neglected, and some neoclassicists go even 
further, claiming that their theory encompasses the social and moral domains and 
supersedes other “qualitative” notions. 
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Another key idea, the “principle of utility”, was expounded in the late 
eighteenth century by Jeremy Bentham as a basis for understanding human 
behaviour. We might translate utility as "satisfaction", but a generally agreed and 
workable definition of utility has proven to be elusive, for good reason.   

The neoclassical theory quantified these classical concepts, with some key 
modifications, and incorporated them into an elegant mathematical theory, but in 
the process the scope of the theory became much more constrained, to that of a 
highly idealised world of fixed resources, uniform and fixed preferences, 
equilibrium and stasis. 

 
The Neoclassical Theory 

The economic theorists found that they could indeed construct a theory that was 
closely analogous to the statistical mechanical theory of gases.  Mathematically, they 
are very similar theories, which was good for the economic theorists because it 
allowed them to borrow the mathematical tools that physicists had developed.  In 
these theories, utility is analogous to energy, and people are analogous to atoms. 

Just as physicists had used a very simple picture of atoms, economists used a 
very simple picture of people, or rather of "economic agents".  An economic agent 
might be an individual person or a household or a business firm.  Economic agents 
were assumed to pursue a very narrow self-interest or utility, expressed by 
maximising their accumulation of monetary wealth.  They were assumed not to 
indulge in any altruistic or "irrational" behaviour.  They were assumed to interact 
only one-on-one, in each transaction of the market, with no influence from or effect 
on anyone else, except that they need to know the current market price.  In other 
words they need to know what other people are paying only in the aggregate or on 
average.  It was assumed that they have all of the relevant information about market 
prices readily at their disposal, as well as reasonable knowledge of the value of what 
they are trading.  It was also assumed that no economic agent can manipulate the 
market price. 

We can recognise that these idealised economic agents are clever but otherwise 
extremely limited creatures.  Many people would regard them as parodies of real 
people.  This is not necessarily a bad thing, but we should be warned that the 
resulting theory might be useful only in very special circumstances in which the 
normally-complicated interactions between people happen to be unimportant.  We 
should also be open to the possibility that there may never be circumstances in 
which people’s interactions are so simple.  However let us suspend such questions 
for the moment and follow the reasoning of the theory to see where it leads. 

In broad terms, then, the neoclassical theory treats the economy as a collection of 
competing economic agents that interact in very simple ways through "price signals" 
to maximise their utility.  The central prediction of this theory is that the economy 
will come to a general equilibrium, in which supply balances demand for all goods 
and services.  Furthermore, this theoretical general equilibrium is an optimal state, in 
the sense that production is maximised while prices are minimised.  This is taken to 
mean that the economy is at maximum productive efficiency in this state.  By the 
narrow concepts of the theory, this means in turn that the maximum utility or the 
maximum aggregate satisfaction of individuals is thereby attained.  Adam Smith had 
conceived the possibility of such an optimum, though he didn't construct a 
mathematical theory to demonstrate it.  It was he who coined the metaphor of “the 
invisible hand” of competition to describe competition’s role in bringing about this 
optimal state. 

The prediction of a general equilibrium that is also an optimally productive state 
has given the neoclassical theory a seductive appeal.  It is enticing to mathematically 



   
  

 

29 

inclined theorists, who find it elegant and who have found its challenging 
mathematics and its later elaborations to be an endless source of clever theorems 
about its idealised theoretical behaviour.  It has also exercised a powerful social and 
political influence, because it has given rise to the argument that the selfish 
accumulation of wealth is not only acceptable, it is positively good, because it 
supposedly ensures the maximum aggregate wealth of society, which in turn is 
taken to be the same as the maximum aggregate welfare of society. 

The early versions of the theory required some additional restrictive 
assumptions in order to obtain the general equilibrium.  This was done in the 
expectation that further work would reveal how to do the more difficult 
mathematics for less restricted situations.  This is not unreasonable, so long as the 
limitations of the theory are borne clearly in mind, and is a fairly common practice in 
science. 

One restriction arose from the fact that agents need to know the market price for 
any item, but the price is not really known until agents have bought or sold the item.  
You can see there is a chicken and egg problem here.  In the early version, it was 
supposed that there would be a special kind of auction:  everyone in the market 
would make their bids for every item they wanted to purchase, but no-one would 
actually buy anything yet.  Once everyone knew everyone else’s bid, there would be 
another round of bidding, taking into account everyone else’s bids in the first round, 
but still no-one would actually buy.  This process would be repeated until bids 
stabilised, at which point the auction would be closed and the purchases would 
actually take place.  Obviously this is a highly contrived process and it was 
acknowledged as such, but it was justified on the grounds that something like it 
could be presumed to happen in real markets, and also in the hope that later work 
with cleverer mathematics might allow the restriction to be removed. 

There are two things in particular that we can note about this auction process.  
One is that it needs to be shown that prices will actually stabilise, rather than 
fluctuating forever or even moving ever further away from a stable price.  Walras 
called the process tatonnement, which means groping29, and physicists will recognise it 
as a form of what they call an iterative process.  In physicists’ terms it needs to be 
shown that the auction process converges to a stable result, rather than being 
oscillatory or divergent. 

The second thing to note is that the process amounts to suspending the flow of 
time.  People don’t really wait until everyone is ready before making a purchase.  
This might not be a problem if it could be shown that the process would still be 
convergent as a sequential process rather than as a instantaneous process, but the 
question is important.  It turns out this is a critical difficulty with this theory, and the 
only way it can be overcome is to assume that agents have some degree of foresight 
about the future, in effect bringing the future into the present. 

Another assumption that causes serious difficulty is that economic agents have 
complete information about the market, since it implies that such information can be 
obtained at zero cost and in very little time.  This might be true in a village market 
but it hardly applies to a modern national or international market.  It is a problem 
for most people purchasing modern products such as cars and washing machines, 
which are often complex.  The problem is very much greater for investment fund 
managers, who would be required to assimilate vast amounts of information in 
order to properly value the shares being traded in transactions that can involve 
hundreds of millions of dollars. 

Another considerable problem has been to determine precisely what utility 
might be.  Are economic agents brutes who want food, shelter and little else, are they 
acquisitive egomaniacs, or are they spiritual aesthetes?  One approach is just to 
assume that utility is there in principle, even if it can't be measured, but then how do 
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you compare or aggregate different people’s preferences?  Another approach is to 
assume that relative utilities can be measured between different things and different 
people. Such efforts can degenerate into circular reasoning:  people obviously want 
what they buy, so what they buy is what they want.  This approach fails to tell us 
what they might have wanted were they not susceptible, for example, to fashion or 
to modern advertising methods, and its usefulness is limited if people’s preferences 
change. 

The central problem with basing a theory on a notion like utility is not just that it 
is usually interpreted in narrow material or monetary terms, it is that people’s 
preferences are a highly complex expression of who they are:  everyone’s preferences 
are different, they depend on our culture, our circumstances and our time of life, and 
they change all the time as we meander and muddle our way through the 
complexities and confusions of life.  It is simply not possible to build an explicit and 
predictive theory on such shifting sands as people’s preferences.  A more indirect 
approach is required. 

Other restrictions on the theory are also potentially significant.  The assumption 
of no “externalities”, which means no side effects of a transaction upon other agents 
who are not directly involved in the transaction,  excludes, for example, the negative 
effect of pollution on others.  It also excludes potential positive effects on others, a 
rather trivial example being beekeepers who benefit from someone else’s orchard.  
Workers are assumed to be able to switch occupations readily as opportunities 
change.  Similarly, businesspersons are assumed to be able to switch industries as 
required.  Technology is assumed to be constant and unaffected by anything within 
the system (such changes are assumed to come from outside and are called 
“exogenous”).  Thus technological innovation is excluded from consideration, and 
one of Adam Smith's central questions, about why the growth of the industrial 
revolution was occurring, was left out of the theory. 

One can see from this brief discussion that the neoclassical theory raises many 
questions about how people really function and what the theory might predict if 
other assumptions were made.  Unfortunately an optimal general equilibrium is not 
the only possible outcome of this kind of theory. If different assumptions are made, 
very different behaviour can result. 

 
Truth or Hubris? 

Before we examine the neoclassical theory in more detail, it is revealing to take a 
brief look at the attitudes of some of the theory’s developers.  Some of them were not 
unduly burdened by modesty.  Leon Walras freely compared himself to the great 
physicists, including Newton, and evidently viewed his theories of society and 
economy as equally profound and equally well founded.  He wrote30  

Very few of us are capable of reading Newton’s Philosophiae Naturalis 
Principia Mathematica or Laplace’s Mecanique Celeste;  and yet, on the word of 
competent scientists, we all accept the current description of the universe of 
astronomical phenomena based on the principle of universal gravitation.  Why 
should the description of the universe of economic phenomena based on the 
principle of free competition not be accepted in the same way? 

Apparently we are to accept the validity of Walras’ theory simply on the authority 
of his assertions that it is correct, rather than because it has been shown to 
correspond with how the real world works, as was the case for Newton's theory.  
Walras wrote elsewhere31 

The pure theory of economics is a science which resembles the physico-
mathematical sciences in every respect … The mathematical method is not an 
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experimental method;  it is a rational method … The physico-mathematical 
sciences do go beyond experience as soon as they have drawn their type 
concepts from it.  From the real-type concepts, these sciences abstract ideal-type 
concepts which they define, and then on the basis of these definitions they 
construct a priori the whole framework of their theorems and proofs.  After that 
they go back to experience not to confirm but to apply their experience. 

This rather opaque passage can be paraphrased as saying that economists don't have 
to test their predictions against reality because they already know their assumptions 
and logical deductions to be correct.  The only reason to reconnect theory with 
reality is “not to confirm but to apply” the theory.  A very similar sentiment is 
evident in the continuation of the quotation from Jevons given at the beginning of 
Part 132: 

[We make] simple inductions on which we can proceed to reason deductively 
with great confidence.  From these axioms we can deduce the laws of supply 
and demand, the laws of that difficult concept, value, and all the intricate results 
of commerce … [Our] method is as sure and demonstrative as that of kinematics 
or statics, nay, almost as self evident as are the elements of Euclid. 
Walras and Jevons confused mathematics with science.  Mathematics follows 

rigorous logic, but science is not really about exactness nor truth, it is about 
constructing stories that provide useful guides to the behaviour of the real world.  
Some of science’s stories are simple and rough, whereas some are very elaborate and 
have great precision, but it is a great (and widespread) misconception to confuse the 
story with the real world. We will look at the nature of science some more in Chapter 
6. 

Jevons’ reference to Euclid is especially revealing.  Euclid’s geometry is 
mathematics, but for centuries it was believed to be self-evidently a precise 
description of the real world.  However Einstein eventually argued that a more 
general kind of geometry describes the universe at large, and Euclid’s geometry is 
only a local approximation to the more general geometry. 

Economists’ tendencies to hubris have persisted. Nobel prizewinner Gerard 
Debreu has written33 

First, the primitive concepts of economic analysis are selected and then each one 
of these primitive concepts is represented by a mathematical object … An 
axiomatised theory substitutes for an ambiguous economic concept a 
mathematical object that is subject to definitive rules of reasoning. 

This is a reasonable description of a mathematical theorem, but Debreu betrays the 
same confusion between mathematics and science as did Walras and Jevons. 

Brian Toohey34 reports Margaret Thatcher as claiming of monetarism “It isn’t a 
new-fangled theory, it is essential as the law of gravity”.  If gravity were like 
monetarism, then the Earth might by now have plunged into the sun, or be drifting 
somewhere beyond the orbit of Pluto. 

All of this confusion was further fuelled by Milton Friedman in a famous 1953 
paper which is widely and not unreasonably interpreted to mean that the realism of 
a theory’s assumptions doesn’t matter, and in fact the better the theory the more 
unrealistic its assumptions35.  This is also represented to be a demonstration that 
economic theory is rational and therefore objective36.  To most scientists these claims 
will be surprising, to say the least. 

The formulation of the neoclassical theory was a bold and imaginative 
accomplishment, but did it yield a useful theory?  How should one judge a theory?  
Does it merely have to be rigorous and internally consistent?  Can its truth or 
relevance to the real world be self-evident? 
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4. Economies of Scale and Market Instability 
 
In introducing the neoclassical theory, I passed over the assumption that there 

are no economies of scale operating in the market.  I deferred a discussion of this 
question because it provides a very direct argument that the neoclassical theory has 
nothing useful to tell us about how a modern economy works.  Other assumptions of 
the neoclassical theory, such as that people are rational or that they can predict the 
future, are often challenged by critics of neoliberalism, but it has been more difficult 
to demonstrate clearly that changing those assumptions radically changes the 
predicted behaviour of the system (though we will take this up in the next chapter).  
In the case of economies of scale, on the other hand, the implication for the 
neoclassical theory is direct and devastating. 

 
Scarcity and Conflict 

Adam Smith's bright vision from 1776, of prosperity deriving from an optimum 
use of resources, was darkened in 1798 by an essay by Thomas Malthus on 
population increase.  In this famous work, Malthus argued that populations always 
tend to increase exponentially (in other words, by successive doubling), while 
increases in food production are intrinsically slower.  Increases in food production 
occur by a combination of expanding the area under production and by innovations 
that yield higher productivity.  Although innovations have improved yields over the 
long term, the increases have not been exponential, nor could they be because 
progressive doubling of yields would soon encounter physical limitations.  In fact 
expansion of cultivated areas often yields progressively smaller increases in 
production because the best land is usually already in production.  Great things have 
turned on this point. 

Increases in food production tend to be no faster than linear in time (in other 
words, by successive addition of constant amounts) rather than exponential.  If this 
is true, then population will always tend eventually to outrun food production, and 
starvation and social conflict would inevitably result.  Malthus’ argument led David 
Ricardo to conclude in 1817 that finite available resources at any given time will lead 
to a competition between social groups in which the gains of one group will be at the 
expense of other groups.  These ideas had great pertinence to England at the time 
because of the severe social disruption, poverty and exploitation of labour 
accompanying the industrial revolution and the use of a dysfunctional monetary 
system. 

Three profoundly important lines of thought were spawned from these 
circumstances in the first half of the nineteenth century.  Karl Marx identified the 
principal conflicting social groups as workers and capitalists and developed a social 
and economic prescription intended to resolve the inevitable conflicts, essentially by 
abolishing the capitalist class and placing ownership in the hands of the state, which 
would ostensibly be controlled by the workers.  John Stuart Mill argued, on the other 
hand, that the distribution of goods could be separated from the system of their 
production, and that distribution could be taken care of by social arrangements.  Mill 
also propounded the highly influential idea that production was subject to a "law of 
diminishing returns".  This idea of Mill's fed directly into the development of the 
neoclassical theory.  As Michael Rothschild comments37: 

When Karl Marx and J. S. Mill charged off in opposite theoretical directions, 
they tore open the great ideological chasm between Left and Right that still 
defines the modern political landscape. 
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However there was a third line of thought born at this time, initiated by Charles 
Darwin.  Darwin recognised from Malthus' essay that in the natural world the 
competition for food would result in the death of weaker members of a species and 
the survival of the stronger members, and that this process could gradually change 
the makeup of a species.  This was the essence of Darwin's theory of natural 
selection, which he proposed as an explanation for the extraordinary diversity of life 
forms on earth.  Darwin’s theory has not yet had great influence on economic 
thought, beyond the superficial adoption of the phrase “survival of the fittest” as a 
rationalisation for competitive behaviour.  Social Darwinism was one of the more 
extreme and superficial manifestations of this limited influence. 

Of the three lines of thought, Darwin's is much the most profound.  It has led us 
to deep insights into the natural world of which we are part, and upon which we 
depend.  It is a theory of how things change and of how diversity and complexity 
can accumulate.  Only now is it being realised that Darwin's theory of natural 
selection has much to contribute to economic thought.  We will take up Darwin's 
ideas in due course. 

It is striking that these three lines of thought involve conflict and competition so 
centrally.  Presumably this reflects the severe social disruption and conflict of the 
nation and the period that gave rise to them.  According to John Gray, English social 
structure was already more fragmented than in continental Europe, due among 
other things to the disposession of peasantry during the “enclosures”38, and this 
fragmentation was aggravated by the industrial revolution.  The fragmentation and 
the conflicts that it produced spread with the industrial revolution, and indeed they 
gave rise ultimately to great wars and to nuclear confrontation.  Perhaps we should 
reflect that our subsequent and continuing preoccupation with conflict and 
competition in economic affairs derives significantly from an unusual period of 
English social history.  We will see later that the equally important role of 
cooperation has been severely neglected until recently. 

 
The “Law” of Diminishing Returns 

Darwin’s insight may have been the most profound, but those of Marx and Mill 
have dominated the past century.  Mill’s so-called law of diminishing returns has 
entered everyday language, but its crucial role in recent history is not as widely 
appreciated.  Mill arrived at his “law” by expanding upon Malthus' point that it is 
hard to increase food production.  Mill argued that if a farmer doubles the amount of 
work he expends cultivating a crop, he will achieve a higher yield, but the yield will 
be less than doubled.  This means that the amount of work per kilogram of crop will 
be higher and the farmer's return of profits from his labour will be proportionately 
less.  Thus the farmer's average return on his labour will have diminished. 

According to Mill, neither can a farmer increase his production by hiring 
labourers without limit, because again the return from the additional labourers will 
decline as the number of labourers increases.  This makes it harder for the farmer to 
dominate or monopolise the market, because once he passes the point of diminishing 
returns, other farmers will be able to sell more cheaply and his operation will not be 
able to grow any larger.  This ensures that there will be many farmers competing to 
sell their produce.  It ensures that they charge a fair price for their produce, a price 
that covers their costs and gives them a reasonable living.  It also ensures that there 
is enough food to satisfy people's demand.  This is a central mechanism that leads to 
the general equilibrium of neoclassical theory. 

Suppose, by some magic, that by hiring a labourer a farmer could more than 
double the yield of his crop.  Then his cost per kilogram of crop would decrease and 
his profit, or "return", would increase.  Economists call this "increasing returns to 
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scale".  If there were increasing returns to scale, then the farmer could increase his 
operation until he dominated the market, because his would be the cheapest 
produce and he could undersell all the other farmers and drive them out of business 
(so long as he was the first to start scaling up his production).  The competitive 
market would then cease to operate and the farmer could charge unfair prices.  
There would be no competitive equilibrium. 

Mill evidently appreciated this implication.  He wrote, of the law of diminishing 
returns39 

This general law of agricultural industry is the most important property in 
political economy.  Were the law different, nearly all of the phenomena of 
production and distribution of wealth would be other than they are. 

The central importance to the neoclassical theory of assuming diminishing returns to 
scale is also acknowledged by other authorities.  For example, English economist Sir 
John Hicks concluded in 1946 that if increasing returns to scale were common then 
“the threatened wreckage is that of the greater part of general equilibrium theory”40. 

 
Economies of Scale 

We covered the basic idea of economies of scale in the story of the learning 
curve.  The best-known case of economies of scale is when there are large up-front 
costs that must be met before any production can take place.  This is true in many 
manufacturing industries, not just in the assembly lines of car manufacturers.  It is 
also true in the oil and mining industries, where the costs of exploration can be very 
large. 

Economies of scale are typically large also in modern high technology industries 
in which there are large costs for research and development, such as aerospace, 
pharmaceuticals, electronics and computing. According to Brian Arthur41, the 
development of Microsoft Windows cost $50 million, while the cost of producing a 
disc containing the software was $3.  The computing industry generates some of the 
most dramatic economies of scale in history. 

Agriculture was the original example cited by J. S. Mill to justify his assumption 
of decreasing returns to scale, and it is certainly true that there are still a large 
number of small operations, many of them traditional family farms.  However even 
agriculture has seen the growth of larger "agribusiness" companies, and the number 
of family farms has been declining steadily.  A large agribusiness can spread the cost 
of highly mechanised farming over greater production, yielding some economy of 
scale, and could presumably negotiate bulk discounts in the purchase of fertilisers 
and other supplies.  It would also be in a stronger position to offer lower wages to 
employees. 

Egg production in the United States provides a striking example42.   The number 
of large producers has dropped dramatically through the twentieth century as the 
scale of their operations has increased.  As a result there has been since 1943 a steady 
decline in the value-added price of eggs (discounting costs of supplies) measured in 
constant dollars.  Currently there are about 1500 egg farmers.  In one egg farm, a 
single shed has 268,000 hens producing 170,000 eggs a day.  It is so highly 
mechanised that it requires only two workers to run it.  The hens are kept in cages, 
with artificial lighting simulating eternal summer.  Robot feeders roll between ten-
high stacks of cages every hour.  The workers supervise robot cleaning once a day, 
and remove dead hens by hand.  The eggs are collected, washed, sorted, packed and 
stacked onto trucks entirely mechanically.  Hen feed is carefully monitored and 
calculated, with advice from nutrition experts.  The most bizarre innovation is to fit 
hens with red contact lenses, since red light renders them completely docile and 
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reduces stress and injury from aggression between hens.  Clearly, economies of scale 
apply in such an operation. 

Increasing returns to scale have become a pervasive feature of modern 
economies.  In industry after industry, people have found ways to overcome 
limitations that impose decreasing returns.  The learning curve effect ensures that 
economies of scale can be found in virtually any industry. 

The consequence of increasing returns to scale can also be seen pervasively in 
modern economies:  increasing returns to scale lead to the domination of an industry 
by one or a few firms.  There is a clear and long-standing trend in many industries 
that has been documented by Alfred Chandler 43 in a study of U.S. industry.  From 
late in the nineteenth century, the size of the largest firms increased steadily, and the 
number of firms in each of several major industries decreased steadily.  This trend 
continued until there were only a few giant firms in each industry.  The timing of 
this process differed from industry to industry, but in the course of the first few 
decades of the twentieth century it pervaded a substantial proportion of U.S. 
industry. 

There are many examples of this process still in action.  Four firms mill nearly 
60% of all flour produced in the U.S., and two of them  control 50% of grain 
exports44.  After the Thatcher government privatised local utilities in Britain, their 
number declined within only a few years from about 18 to about 545. 

Thus clear violations of the predictions of neoclassical theory have been evident 
for many decades.  However the trend has not stopped there.  The nineteen sixties 
and seventies saw the formation of many conglomerates, corporations that straddled 
several industries.  Firms thus broke out of the size limitation imposed by a single 
industry.  The trend continued further through the eighties and nineties as 
increasing numbers of firms burst out of national boundaries and became 
multinational. 

There is no sign of the end of this trend.  A merger in the late 1990s of U.S. 
finance companies, a record at the time, involved a transaction of $70 billion and 
created an entity that had a market capitalisation of $140 billion, offices in more than 
100 countries and 100 million clients.  Increasing numbers of multinational 
corporations have turnovers larger than many medium-sized national economies.  It 
seems that the only thing that will limit the expansion of McDonalds, Coca Cola and 
Rupert Murdoch's News Corporation is the finite size of the world’s population. 

Are there any sectors of the economy where decreasing returns still clearly 
prevail?  It is hard to find clear examples.  We might expect that companies in 
personal service industries would be limited in size, because there are only so many 
people that a waitress or a doctor can attend to in a day.  Whereas specialty quality 
restaurants are almost universally small operations, in accord with this expectation, 
the McDonalds fast-food chain certainly is not. 

 
Neoclassical Neglect 

If diminishing returns to scale are so important to the neoclassical theory, one 
might imagine there would be a vigorous effort to demonstrate their continuing 
occurrence in modern economies.  However the whole subject has been neglected 
since Alfred Marshall proposed, about a century ago, some debatable reasons why 
diminishing returns might continue to operate. 

Marshall proposed that even though increasing returns might apply “in the long 
run”, individual firms would not be able to expand their production “in the short 
run” to take advantage of them, without incurring excessive costs.  Marshall 
supposed that there would be at least one factor that would inhibit expansion, such 
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as a shortage of land or supplies.  Thus, he argued, decreasing returns would still 
apply in the short run and firms would not be able to gain advantage over rival 
firms.  This proposal was countered in 1926 by Piero Sraffa46, using both logic and 
empirical data, but his arguments have been neglected.  An account of Sraffa’s 
arguments is given by Steve Keen47, who adds other arguments and notes as well 
that there is now ample empirical evidence against Marshall’s assumption. 

Marshall’s argument is not of a kind that would ever be clear-cut.  It involves 
comparison of different timescales that are only vaguely defined, and those 
timescales would need to be determined by careful observation of firms and of the 
larger economy.  It also requires suppositions or detailed knowledge about how 
firms conduct themselves.  Not only has such observation been extremely limited, 
but what there is contradicts Marshall’s assumption.  For example, factories are 
deliberately built with excess capacity, so that production can be easily expanded 
during periods of high demand.  As well, engineers design factories so that they will 
still run efficiently even well below their maximum capacity. 

Neoclassical theorists assume that firms produce until the marginal cost (the cost 
of the last unit produced) equals the market price.  However firms in the real world 
don’t price their products at the marginal cost, they add a markup.  To price at 
marginal costs is not rational, Keen argues, because a firm needs to allow for 
contingencies and new product development, and because it would forego much of 
the potential benefit of expanding its market share.  In fact production cost is not 
usually the main limitation on production.  Rather, production is limited by such 
things as brand preference, marketing and distribution costs. 

Just how different the real world can be from the neoclassical assumption can be 
seen from the examples of high-technology and internet industries.   New firms in 
such industries often focus on growth at the expense of any early profits, precisely 
because they know that economies of scale, brand loyalty and brand lock-in can be 
critical determinants of survival.  Microsoft’s success depended critically on getting 
an early lead in the rapidly growing personal computer software market. 

Another neoclassical attempt to salvage decreasing returns to scale was that they 
would still apply if one looks at a sufficiently broadly defined industry, such as 
agriculture, rather than at an industry segment, such as wheat farming, or at an 
individual firm.  This argument was also countered by Sraffa, who pointed out 
essentially that it depends on knowing how the rest of the economy will respond to 
changes in one industry, and economies are so complex that this is not something 
that one could expect readily to determine, let alone predict. 

Monopoly and increasing returns have not been totally ignored by mainstream 
economics.  There is a theory of oligopoly (market domination by a few firms), but 
according to Keen it still assumes decreasing returns to scale and fixed preferences.  
The absurdity of assuming fixed preferences will be addressed in the next chapter.  
There is also a theory of “contestability”, that if a monopoly or oligopoly tries to set 
its prices too high, new firms will be encouraged to enter the market, but this theory 
also involves the usual array of other neoclassical assumptions. 

There are “new” theories of industrial organisation, trade, growth and economic 
geography that include increasing returns but that are structured to avoid monopoly 
and oligopoly and still to yield a general equilibrium.  The latter theories also 
assume the existence of fixed individual preferences (or utility function), admitted to 
be of a particular and not very likely form48.  Such efforts betray a continuing failure 
to appreciate the difference between an abstract mathematical structure and a useful 
theory of how the world works. 

Given that the assumption of decreasing returns to scale is critical to the 
neoclassical theory, the response of neoclassical economists to the challenge of 
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increasing returns to scale has been quite deficient.  It reflects on the whole 
profession that such a fundamental question has been largely neglected.   Worse, 
people who have seriously challenged the mainstream approach have been 
marginalised49, and their work has had essentially no influence on public policy. 

 
Collapse of the General Equilibrium 

The evidence for economies of scale and increasing returns to scale is all around 
us.   Economies of scale are well-known throughout the manufacturing and mining 
sectors.  The learning curve effect has been found in virtually all market sectors.  
Other sources of increasing returns to scale are readily identifiable.  Increasing 
returns to scale are pervasive in modern economies. 

The predicted consequence of increasing returns to scale is the dominance of a 
market by one or a few firms.  Such market dominance is indeed the norm in most 
sectors of the economy.  Nor is the growth of dominant firms complete.  It continues 
apace, and news of another giant merger is almost a weekly occurrence. 

An immediate implication of dominance and monopoly is that markets can be 
manipulated.  In fact fierce competition between near-dominant firms virtually 
guarantees that every possible manipulation will be exploited.  Thus the first and 
obvious consequence is that there is no assurance that competition will yield fair 
prices, wages and supply contracts. 

However the implications run deeper.  The neoclassical claim of optimality rests 
on its prediction of a general equilibrium.  Monopoly, like any other interference in 
the idealised neoclassical market, distorts the market away from equilibrium and 
optimality.  Thus there can be no assurance of optimally efficient operation of an 
economic system.  The central claim of the neoclassical theory is lost. 

This statement still does not capture the full force of the implications of 
increasing returns to scale.  Dominant firms in new market segments grow 
exponentially, by progressive doubling.  Exponential growth is a form of runaway 
instability, driven by positive feedback.  The pervasiveness of increasing returns to 
scale and of their symptoms, giantism and market dominance, means that runaway 
instabilities are bubbling up all the time, one replacing another, tumbling over each 
other in turmoil.  There is no semblance of balance and equilibrium.  Instability is 
pervasive in modern economies.  Such internal instabilities are a diagnostic feature 
of self-organising systems. 

The implications of this are fundamental.  Modern economies are not tidy, 
gentle, predictable systems orbiting sedately around an optimal general equilibrium.  
Large, modern free-market economies are characterised not by equilibrium but by 
exponential growth and instability.  The behaviour of real economic systems is 
radically different from that predicted by neoclassical theory.  Modern economies are 
untidy, unpredictable systems full of raging instabilities and immense forces of 
change.  It is not remotely possible to identify an optimal state in such a changeable 
system, and optimality is not a useful concept. 

There is no way to soften the conclusion.  As Sir John Hicks feared, the wreckage 
strewn by pervasive economies of scale is "that of the greater part of general 
equilibrium theory."  On this ground alone, the neoclassical theory fails, and fails 
comprehensively, as a useful description of a modern economy. 
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5. Society and the Unknown Future 
 
The neoclassical assumptions about human behaviour are also violated in 

obvious ways.  The most telling demonstrations of the deficiencies of the theory are 
those that pursue the consequences of alternative assumptions, and a good example 
comes from the study of social interactions among ants, which are critical to the 
collective behaviour of an ant colony50.  This study makes it clear that we must 
abandon any naïve notion that the collective effects of human social interactions can 
be ignored with impunity. 

Others are pursuing the consequences of alternative assumptions further than 
we will here.  For example, Paul Ormerod51 offers new insights into fashion, 
criminality, stock markets, the business cycle and other important social and 
economic phenomena.  Even more detailed and elaborate explorations are being 
pursued by associates of the Santa Fe Institute52. 

 
Social Interactions 

Margaret Thatcher is reported to have declared "There is no such thing as 
society"53.  She was presumably referring to the fact that the rational economic agents 
of neoclassical theory interact one-on-one on the basis of price, with no consideration 
for the effect of the transaction on others and with no regard for what others might 
be thinking or doing.  As a statement of the theory and of her faith in it, her 
declaration was correct.  As a characterisation of real human beings, her statement is 
a gross parody. 

Thatcher’s declaration may be contrasted with Adam Smith’s words on trust and 
community, from his Theory of Moral Sentiments, published in 1759, 17 years before 
his more famous The Wealth of Nations54: 

In the middling and inferior stations of life, personal success almost always 
depends on the favour and good opinion of ... neighbours and equals;  and 
without a tolerably regular conduct these can very seldom be obtained.  ...  In 
such situations, therefore, we may generally expect a considerable degree of 
virtue;  and, fortunately for the good morals of society, these are the situations 
of by far the greater part of mankind. 

Smith was writing over 200 years ago.  He is commonly regarded as the founding 
father of modern free-market theory, and neoclassicists frequently appeal to his 
authority.  The fact that he was also a pioneer of sociology, and considered that 
economics should be subordinate to and in the service of society and morals, is less 
frequently recalled. 

To many people it is totally obvious that social interactions crucially affect how 
we behave and who we are.  However there are also many people who deny this, 
and there are influential academic disciplines built around ignoring this basic aspect 
of our reality, including behvioural psychology and economics. 

Sociological, anthropological and psychological studies demonstrating irrational 
or social behaviour among humans, and many criticisms of economic theory based 
upon them, have done little to dethrone neoclassical economics.  This does not 
necessarily reflect on the quality of those studies.  A major reason seems to be simply 
that the neoclassical community is a closed community that is quite ignorant of 
much other available human knowledge.  Another reason is that sociology is 
regarded by many economists as a “soft” science that need not be taken seriously, 
presumably because it does not involve a lot of sophisticated mathematics.  Chapter 
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6 addresses this attitude:  sometimes extremely useful science is accomplished with 
very little mathematics and with quite imprecise data. 

From experience in my own field of science I suspect there is another powerful 
reason why economists ignore social behaviour.  It’s too hard to include its effects in 
the theory.  The mathematics is too difficult for people trained in neoclassical 
methods.  Better therefore to keep doing what we know how, and ignore the 
possibility that it is all irrelevant to the real world. 

 
If economic theorists think they can predict the collective behaviour of human 

beings, then the collective behaviour of ants should be something they can sort out 
before breakfast, ants being rather simpler creatures than human beings.  Paul 
Ormerod55 recounts the story of a series of experiments by entomologists, and the 
difficulty they and others had in understanding the resulting behaviour of the ants 
under study. 

The experiment was very simple in concept.  Two food sources were set up near 
an ant nest.  The food was carefully arranged so that the sources were at equal 
distances from the nest and required equal effort to reach.  The question addressed 
was how the ants would distribute their foraging visits.  Would foraging visits be 
distributed equally between the sources, or would the ants establish a preference for 
one of the food sources?  What the entomologists found, consistently over a series of 
variations on the original experiments, even with different ant species, was that the 
numbers of ants visiting each of the sources fluctuated erratically.  The numbers did 
average out over the long term to be roughly 50% to each source, but the fluctuations 
were large, and sometimes rapid, and there was no obvious tendency for any 
particular proportion to predominate.  The split was as likely to be 80-20 as 50-50.  
The details of the fluctuations could not be predicted, but seemed to be quite 
random.  The fluctuations were so erratic, in fact, that they could not be 
distinguished from chaos. 

This result is not easy to explain.  If, for example, each time an ant emerged from 
the nest it chose at random which food source to visit, as if it were tossing a coin to 
decide, then the visits would have averaged out close to 50% to each source, with 
only a small amount of fluctuation because of the large numbers of ants. 

However ants are not quite so simple as coin tossers.  First of all, they do have 
memories, and they remember where they found food last time.  If each ant simply 
kept returning to the same food source every time, because that is where it first 
found some food, then the foraging visits would have settled quickly into a stable 
distribution.  This might or might not have been close to a 50% split between the 
food sources, but in any case it would not have changed much once it was 
established. 

Another thing that entomologists know about ants is that they recruit other ants 
to come to any food source they have found.  They do this using chemical signals 
that say “follow me”.  In some species the ants also lay chemical trails leading to a 
food source.  This is obviously useful behaviour for ants, because it ensures that once 
a food source has been found more and more ants will visit it, until it is used up.  But 
what would be the outcome in the experiment with two equal food sources?  This is 
not so obvious.  The entomologists expected that a few ants would initially find one 
source, while a few other ants would find the other source.  Each group would then 
recruit others until all of the ants were visiting one or other of the sources.  The 
entomologists expected that the proportions of visits would then stabilise and not 
change much thereafter.  The final proportions would be determined by the chance 
discoveries of the first few ants. 
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A theory that gives a good account of the observed ant behaviour was eventually 
proposed by an economist – but a rebel economist, not a neoclassical economist.  
Alan Kirman has been one of the pioneers of economic theories that take account of 
interactions between economic agents.  Kirman set up his theoretical model on the 
assumption that an ant might exhibit all three kinds of behaviour at different times56.  
Sometimes it might go where it went last time, sometimes it might be recruited to 
follow another ant, and sometimes it might choose at random. 

The collective behaviour of the ant colony then depends on the ants’ propensity 
for one behaviour or another.  If the ants mostly choose randomly, then the 
distribution settles close to 50-50, as we conjectured earlier.  On the other hand if the 
ants tend to respond strongly to being recruited, then the distribution can become 
strongly skewed to one food source.  This is because any early imbalance in visiting 
the food sources tends to get amplified by recruitment.  If more ants are visiting 
source A, then other ants are more likely to be recruited to source A than to source B.  
This increases the number of ants visiting source A, which increases the recruitment 
rate, and so on. 

The observed behaviour of ants in the experiments is reproduced if ants have 
intermediate behaviour, showing a moderate propensity to be recruited and a 
moderate propensity to choose randomly.  Then the split between the food sources 
can become highly skewed through recruitment, but the split is never stable because 
some ants keep switching randomly, and recruiting others to their new choice, so 
that the distribution might shift substantially. 

 
This experiment with ants and its proposed explanation turn out to reveal 

themes that recur through this book and that have potentially great import for 
understanding economic systems.  For example, markets tend to fluctuate much 
more, and much more rapidly, than the real world firms whose value they 
supposedly reflect. 

The key to the ants’ erratic collective behaviour is in the balance between their 
individual behavour and their social interactions.  Ants are, after all, classic social 
insects, and recruitment is a social behaviour.  In economic jargon, ant choices are 
affected by externalities:  the choice of one ant affects the choices of other ants.  If 
each ant made its own choice, whether random or habitual, then the proportions 
visiting each food source would have been fairly stable. 

Social interaction, recruitment, induces a positive feedback in the ant 
distribution.  A small preponderance of ants visiting one food source tends to 
increase the recruitment rate to that source, which amplifies the initial imbalance.  In 
other words, the imbalance in the number of ant visits “feeds back” into the 
recruitment rate.  The feedback is “positive”, as an engineer would say, because the 
effect of the feedback is to move the imbalance further in the same direction.  The 
idea of feedback, both positive and negative, is central to our later discussions of real 
economic systems and real living systems. 

The positive feedback destabilises the distribution of ant visits.  If the feedback 
were very strong, in other words if ants allowed themselves always to be recruited 
and never to choose for themselves, then a slight imbalance, say 51-49, would 
inevitably be amplified to the extreme of 100-0.  It is characteristic  of positive 
feedback that it tends to be a destabilising influence.  We have seen this also with 
increasing returns to scale, which are another example of positive feedback and 
which destabilise the distribution of sizes of firms.  Positive feedback is very 
important in modern, large-scale economies, and it is profoundly important in the 
living world. 
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Apparently the ants’ behaviour is finely balanced between following others and 
making their own choice.   This may not be a coincidence, because the resulting 
collective behaviour is probably advantageous.  Recruitment obviously yields an 
important advantage, because once a food source is found it is more likely to be 
effectively exploited.  However there is advantage in still having some ants decide to 
be different, because they might discover an even larger food source than the one 
that the colony is concentrating on.  The experiment with two identical food sources 
reveals just how fine the balance of ant behaviours is, just such that in this situation 
the collective behaviour is effectively random.  There are good reasons to suspect 
that living systems have evolved so they are poised like this “at the brink of chaos”57. 

The character of the ants’ collective behaviour does not simply reflect the 
character of their individual behaviour.  To be more specific, the collective behaviour 
cannot be inferred from the behaviour of isolated individuals.  We might, for 
example, watch a single, isolated ant perform many trips to the food sources.  If the 
ant were making a random choice each time, the average outcome would be the 
same as for a whole colony of ants behaving the same way:  the ant would visit each 
food source about 50% of the time, with only modest fluctuations around the 
average.    Similarly, if the ant were simply going where it went the last time, the 
result would have the same character as a whole colony of ants behaving the same 
way:  the distribution would be established early and remain static thereafter.  Even 
a combination of habit and random choice would yield the same result for one ant as 
for a colony:  it would take longer, but the distribution would average 50% with 
modest fluctuations. 

Social behaviour, in this case recruitment, can only occur if there is more than 
one ant present.  Therefore the effect of social interaction cannot be inferred from the 
behaviour of an isolated ant.  As we have seen, when many ants are present 
simultaneously and social interactions are moderately strong, the character of the 
collective behaviour changes dramatically to chaotic fluctuation.  Such a result is not 
possible for an isolated ant, even though it has the same repertoire of behaviours. 

This illustrates two important themes.  The first is that a system of interacting 
entities can give rise to new kinds of behaviour that are not possible for the 
individual components.  This is an example of a central finding of systems theory, 
that a system can yield a new level of “emergent” behaviour, so that the whole is 
greater than the sum of the parts.  The second theme is that living systems 
characteristically are healthy when they are internally well-balanced, and they can 
become unhealthy if their internal interactions become unbalanced.  Both themes 
will recur through this book. 

Any discussion that compares ants with human beings is prone to being 
misunderstood or misrepresented.  Therefore let me be clear about the point I am 
making here.  I am not suggesting that human beings are as simple as ants, nor am I 
suggesting that human social systems ought to be like ants’ social systems. Human 
beings also are social creatures, but our style of social interaction is very different 
from that of ants, and we are extremely complex beings with a far more subtle 
repertoire of social behaviours than those of ants.  Rather, what I am suggesting is 
that if the collective social behaviour of such seemingly simple creatures as ants is so 
hard to understand and so impossible to predict in detail, then any theory that 
ignores social interactions among human beings is in peril of being irrelevant. 

 
The Social Instinct 

The lesson of the ants is that social interactions can be crucial determinants of 
collective behaviour, but are social interactions really very important among human 
beings?  Human beings evolved living in small hunting and gathering groups, and 
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there is ample evidence that we are strongly responsive to social interactions within 
small groups.  Some recent experiments nicely demonstrate how innate social 
behaviour is in humans.  It comes not just from moral exhortation, nor even from the 
rational calculation of a person’s best strategy in dealing with his fellows. Karl 
Sigmund and others58 have described experiments in which people play “games” 
that are contrived so the players have to choose between rational self-interest and 
fairness or social cohesion. 

In one game, called the Ultimate Game, two people, who may not even meet 
directly, are informed that one of them will be offered $100, on condition that a share 
of it is offered, and accepted, by the other.  If the offer to share is refused, neither 
person gets any money.  There can be no discussion, just the offer and the response, 
and the game will not be repeated with these two players.  Both people know the 
rules.  Which of them becomes the offerer is decided by a coin toss. 

The rational selfish behaviour of the offerer is to offer a very small sum, and the 
rational selfish behaviour of the receiver is to accept whatever is offered, because 
otherwise neither will get anything.  However more than half of receivers who are 
offered less than a 20% share reject the offer, even though they thereby end up with 
nothing.  As well, two thirds of the offerers offer to share between 40% and 50%, 
even though there is no possibility of reprimand or retribution against them if they 
offer less.  This game has been repeated in many contexts and cultures, with 
consistent results, except that the typical amounts offered were somewhat higher or 
lower in a few traditional cultures. 

The immediate reason for the receivers’ “irrational” behaviour is that they 
indignantly reject offers that they deem to be unfair.  The offerers, evidently, either 
anticipate this response and try to offer enough to avoid it, or genuinely feel that 
they should share the booty fairly.  But why are people so attached to fairness, rather 
than to pursuing rational self-interest?  Sigmund and his co-authors suggest that it 
may be because we evolved in small groups where it is difficult to keep secrets.  If it 
were to become known that we accepted only a small share, then others might take 
advantage of us, and as well our own self-esteem might suffer.  On the other hand if 
it were known that we did not share generously, then our fellows might not risk as 
much to help us in a dangerous situation. 

The Public Goods game illustrates the human drive to social cohesion.  In this 
game, four players are given $20 each.  They are then invited to contribute to a 
common pool of money, which will be doubled and divided equally among them.  
The rational selfish strategy is to contribute nothing to the common pool, since one 
would receive back only 50% of what one contributed, unless others contribute too.  
However it is typical that many people invest at least half of their capital in the 
common pool.  On the other hand if the game is repeated for ten rounds with the 
same people, then investment tends to drop away until most players invest nothing. 

The typical course of the game changes again if players are allowed to punish 
non-investors after each round:  a player may impose a fine on another player, but 
the person imposing the fine must also pay 30 cents for every dollar of the fine.  In 
spite of this short-term disincentive, players enthusiastically impose fines, and the 
rate of investment in the common pool remains high in repeated rounds, or even 
increases until 80% of players are investing all of their capital.  This is so even if 
players are switched between different groups between each round, so that each 
round is played with new people.  The latter variation implies that the effect is not 
due to individual players learning each others’ propensities and calculating a 
rational strategy.  Rather, the result seems to reflect a primal desire to penalise 
freeloaders. 
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Sharing, solidarity and penalising freeloaders are behaviours at the core of social 
cohesiveness.  Most people adopt these behaviours even when the behaviours are 
against their immediate rational selfish interest.  Human beings are social creatures. 

 
Volatile Preferences – Fashion, Advertising and “Demand” 

The effect of human social interactions on economic systems is readily apparent.  
If people had fixed preferences and made choices based only on function and price, 
unaffected by social factors, the fashion industry would be a minor appendage to 
commerce.  The “rag trade” would be confined to the latest practical innovations in 
clothing, in the manner perhaps of mountaineering clothing.  Instead, the entire 
clothing industry is completely dominated by people wanting to wear the same sorts 
of things that most other people around them are wearing, and what people prefer 
to wear is continually changing.  People spend vastly more on clothing than is 
necessary for the purely practical function of keeping warm or dry.  Even the need to 
wear clothing at all, in warm climates, is socially conditioned.  Rational Economic 
Robots would go unclad. 

Fashion is not confined to clothing.  Visit any middle-class suburb in any rich 
country and you will see the same kind of houses with the same kinds of gardens.  
Visit a comparable locality in a different continent and the styles will be just as 
uniform, but different from the first locality.  The cars of wealthy communities are 
more uniform globally, but that is an artifact of manufacturing.  The effects of 
fashion on cars shows mostly in continual changing of styling.  Housing, cars and 
clothing together account for a large part of most people’s spending in rich 
countries, so the effects of fashion and tradition can be readily discerned in a large 
fraction of a modern economy. 

The advertising industry is a major component of modern economies, and it 
invests great effort and billions of dollars in discovering, documenting and 
exploiting people’s volatile preferences.  The two main human characteristics 
exploited by advertisers are insecurity and sex.  Each of these so-called irrationalities 
arises primarily out of our social behaviour. 

Perhaps the most consistent feature of modern advertising is that it tries to make 
us feel bad about ourselves.  It then claims we’ll feel better if only we buy some 
product or other.  All of us carry fears and feelings of inadequacy.  Mostly these are 
left over from infancy and childhood, when we felt very powerless and our survival 
depended on our parents liking us enough to take care of us.  The process of 
maturing is a process not only of acquiring skills but also of stepping through these 
childhood fears and discovering our own capabilities.  Few of us are so mature that 
we have left all of our childhood fears behind, especially in modern Western 
cultures.  Many of these fears are about feeling that we will not be respected or loved 
by others.  If we were solitary creatures, like orang-utans, then we would not care so 
much what others might think of us.  Fears of rejection are strong because of our 
very strong need to belong in a social structure.  This in turn derives from a basic 
requirement of our ancestors’ survival:  being alone on the African savannah would 
have invited quick death. 

Western cultures have lost a lot of the wisdom and the rites of passage to 
maturity that in more traditional cultures help people to recognise that their 
childhood fears are not rational once they have grown up.  The advertising industry 
exploits these irrational fears.  In fact it aggravates them, and helps to keep our 
modern societies in a state of collective emotional immaturity. 

The other major manifestation of peoples’ social behaviour is also very well-
known, and merely has to be brought into the present context.  Sometimes we don’t 
need clever experiments or elaborate statistical surveys. 
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Shall I compare thee to a summer's day? 
Thou art more lovely and more temperate: 
Rough winds do shake the darling buds of May, 
And summer's lease hath all too short a date: 
Sometime too hot the eye of heaven shines, 
And often is his gold complexion dimm'd; 
And every fair from fair sometime declines, 
By chance, or nature's changing course, untrimm'd; 
But thy eternal summer shall not fade, 
Nor lose possession of that fair thou owest; 
Nor shall Death brag thou wander'st in his shade, 
When in eternal lines to time thou growest; 
 So long as men can breath, or eyes can see, 
 So long lives this, and this gives life to thee. 

 
Young Will Shakespeare was in love.  He was, presumably, experiencing sexual 
attraction, part of the pair-bonding social behaviour that is unique to the human 
species among the primates.  He was not making a very objective evaluation of the 
qualities of the lady of his affections, admirable though she undoubtedly was. 

The neoclassical theory includes human motivation through the notion of utility.  
Its narrow preoccupations do great violence to the rich creativity and complexity of 
human beings and human society.  The theory not only presumes us to be resolutely 
individualist, selfish, materialist, calculating and mercenary, it implicitly assumes 
we’re all the same, all the time.  Even many economists concede that utility cannot 
be measured in any absolute sense.  This creates a problem when economists wish to 
add up everyone’s preferences for a product, expressed as a utility curve, to obtain a 
curve for the whole market, expressing how “demand” varies with the quantities 
available.  If we don’t have a reliable way to compare the strength of my preferences 
with the strength of yours, how can we add them together?  We can’t, except in very 
special circumstances.  Mathematical economists have been able to show that if we 
all have the same preferences all the time, then our “utility functions” can be added 
to yield a unique aggregate utility function for the whole market.  Steve Keen has 
offered an illustration of the absurdity of this proposition59:  if Bill Gates spent 5% of 
this income on pizza when he was a young and unkown computer hacker, then he 
still spends 5% of his billions on pizza.  That’s a lot of pizza.  Furthermore, you also 
spend 5% of your income on pizza, and so does the homeless person on the street 
corner. 

Economists skate around this absurdity by appealing to the notion of the 
representative agent.  Implicit in this phrase is the idea that all of the differences in our 
preferences will average out.  We might forgive Jeremy Bentham and the early 
neoclassicists for this presumption, but now we know better.  The preferences of the 
ants for one food source or the other did not average out, they fluctuated erratically.  
The behaviour of the whole ant colony cannot be deduced from the behaviour of a 
representative ant.  The preference of the whole colony is not simply the sum of the 
preferences of the individual of ants.  The whole is greater than the sum of its parts.  
There are emergent social properties. 

Not only are our individual preferences all different, and always changing, but 
they depend on the preferences of others in complicated ways.  Again this means we 
can’t simply assume that our preferences average out to those of a representative 
agent.  In fact fashion is plainly an emergent property of our societies: there can be 
no such thing as fashion for an individual marooned on a desert island.  Maggie 
Thatcher was dead wrong:  there is such a thing as society.  If we want to understand 
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the role of economic activity in a society, rather than simply to construct 
mathematical fantasies, then we must abandon the constricted notion of utility.  The 
implication for standard economics is quite fundamental.  It means that the 
“demand” of the so-called law of supply and demand is not even a definable quantity. 

 
Market Fluctuations – Stampeding Herds 

Fluctuations in financial markets provide straightforward demonstrations of 
market irrationality.  The supposedly rational agents of the world’s stock markets 
changed their minds in October 1987.  Stocks were revalued downwards by as much 
as 40% within a few hours, though there had been no objective change in the 
circumstances of the real, productive part of the economy.  40% of the world’s 
factories had not been bombed overnight.  The irrationalities and social interactions 
of market agents are obvious to most normal people, as the cartoon in Figure 1.3 
attests. 
 

 
 

Figure 1.3 
 

Evidently the entire process of the build up of stock prices and their sudden 
crash  in 1987 was a social phenomenon:  the market agents were interacting with 
each other.  The high level of mutual interaction has been described by William 
Greider60, recounting the operations of Robert A. Johnson, a partner of George Soros.  
Whether agents buy or sell depends on whether the market is rising or falling, and 
that depends on whether other agents are buying or selling.  Those social 
interactions were evidently just about as important to the value that was placed on 
stocks as any objective facts about the industries whose shares were being traded, 
since the value of stocks after the debacle was only about half what it had been 
before.  Thus the market agents were being affected by social “externalities”. 
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If the prices of stocks were related rationally to the productive value of 
American industry, the October 1987 crash could not have happened.  Evidently the 
market agents had neither complete information nor perfect foresight.    Very few of 
them predicted the change.  If many of them had, events would have unfolded less 
dramatically.  Market crashes and their less dramatic rising counterparts, “bull runs” 
or “speculative bubbles”, would not be possible if agents had complete information 
which they analysed rationally.  They would agree on prices, prices would remain 
tied to “real” values, and real values do not change suddenly overnight in the 
absence of physical disasters. 

In modern economies, most decisions are made with information that is very 
incomplete.  It is obvious that the big market traders cannot have more than the tinest 
fraction of information about “real” values of the companies they trade in.  Agents 
for big institutional funds, banks and large investment firms deal in billions of 
dollars over a matter of days or hours.  According to Robert Dugger of the Tudor 
Investment Fund, these institutions when fully leveraged could, already in the early 
1990s, move $500 billion through a market, while the largest hedge funds could 
manage perhaps $100 billion61.  The managers of these deals cannot possibly have 
any significant appreciation of the real value of the vast operations whose shares 
they are trading.  Their judgements must be based almost entirely on what other 
traders are doing, rather than on the actual commerce their pieces of paper and 
computer accounts represent.  This occurs both through the general presumption 
that market price will tend to reflect actual value (so there’s no need to do 
homework on companies being traded) and probably much more through 
speculative “plays” based on what other traders are expected to do. 

This mutual reliance of traders has become quite explicit with agents of large 
institutional investors like insurance companies and retirement funds.  These agents 
increasingly are required to match the yields on their investment portfolios to some 
average index of the market.  Not only is the market being dominated by herd 
behaviour, but increasingly the herd behaviour is being put under automatic control. 

Alan Kirman, the explainer of the ants, has explored a model of financial 
markets in which agents have two kinds of behaviour62.  The model is summarised 
by Paul Ormerod63.   In the model there is “fundamentalist” behaviour, in which 
prices are judged according to the fundamentals of an enterprise, and there is 
“chartist” behaviour, in which prices are judged according to recent market trends. 
Individual agents may switch between these behaviours.  At a given moment an 
agent has three options:  to continue past behaviour, to switch spontaneously, or to 
be persuaded by the behaviour of other agents to change behaviour.  You will 
recognise that this behavioural repertoire is similar to the ants model.  Because the 
two views of the market may yield very different price judgements, the switching of 
agents from one view to the other may cause large fluctuations in prices.  As with 
the ants model, the inclusion of social interactions (persuasion, the equivalent of 
recruitment) can cause the aggregate behaviour of the agents to change erratically, 
and sometimes very rapidly. 

Kirman’s model demonstrates that when social interactions are included in a 
way that is simple but has some basic plausibility, the predicted behaviour of the 
market can be dramatically affected.  Furthermore, the predicted fluctuations 
resemble real markets much more than do the much smaller fluctuations predicted 
by the neoclassical model modified to acknowledge the occurrence of unpredicted 
events.  Other people are exploring the effects of much more sophisticated kinds of 
social interaction, with agents that can learn and adapt for example.  A fairly recent 
sampling is given in a research volume edited by Brian Arthur and others64. 

These problems with financial markets are not just of academic interest.  As a 
result of the Asian currency crisis in October 1997, something like 40 million 
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Indonesians were pushed below the nominal “poverty” line and a major political 
crisis was triggered.  Several other countries suffered nearly as much.  These effects 
are quite comparable to those of the great depression of the 1930s. 

 
The Unkown Future – Chance, Whim and Innovation 

In 1949 some computer experts made a bold prediction65.  They predicted that 
someday a computer as powerful as the most powerful one then in existence (called 
ENIAC) would contain only 1500 vacuum tubes, weigh about as much as a car and 
consume about the same amount of energy as a car (10 kilowatts).  This awesome 
machine would be able to add 5000 numbers in one second.  ENIAC, you see, 
contained 17,468 vacuum tubes, weighed about twenty times as much as a car and 
consumed 174 kilowatts of energy (about 230 horsepower). 

We can laugh at this prediction with the great wisdom of hindsight – the 
computer sitting on my desktop, with which I am writing these words, is perhaps 
100,000 times more powerful than ENIAC – but it was not an unreasonable 
prediction.  Even though the transistor had already been invented at the time, most 
executives of large electronic companies continued to believe for another decade that 
vacuum tube technology held an unassailable place in the market.  The truth is that 
no-one in 1949 knew that solid-state electronic technology was poised to 
revolutionise most of the industrial world. 

 
In 1433, the Emperor of China decreed that Chinese merchant ships were to 

cease trading.  The traders were bringing too many disturbing foreign influences 
into the Middle Kingdom (not least, wealth and power that threatened the power of 
prominent courtiers).  Chinese traders had been sailing around southeast Asia, to 
India and as far as Arabia.  At the time of the decree, the merchant admiral had 
plans to sail a fleet of ships to Europe, which he had learned about from Arab 
traders.  His ships were five times larger than any European ships of the time.  What 
if six of those grand Chinese ships had sailed into Amsterdam harbour sixty years 
before Columbus was to sail west?  What would have been the psychological 
impact?  How would it have changed Europeans' and Chinese' perceptions of 
themselves?  How would history have unfolded if the Emperor had delayed or 
withheld his decree?  Did the Emperor foresee the consequences of his decree?  Was 
the Chinese Emperor a rational economic agent with complete information and 
rational foresight? 

 
The future has been something of a problem for the neoclassical theory.  It was 

recognised early on that for the market to come properly to the theoretical “general 
equilibrium” everyone would have to know what price everyone else was willing to 
pay, so you have to assume the suspension of time and the contrived auction process 
that I described earlier.  Given this assumption, it could be proven mathematically 
that a general equilibrium would exist (which doesn’t, by the way, mean that it is 
necessarily an attainable or stable equilibrium).  This was promising, but still the 
need for the mythical auctioneer and the suspension of time was unsatisfactory. 

It was regarded as a great triumph, therefore, when Kenneth Arrow and Gerard 
Debreu proved in 1954 that the general equilibrium could still exist in a world with a 
future66.  Their mathematical prowess was rewarded with a Nobel Prize.  However 
there was a catch.  The general equilibrium could only be proven if economic agents 
could form rational expectations of the future.  This did not strictly require that they 
could tell exactly what was going to happen in the future.  However it did require 
them to consider every possible future contingency, and to decide what prices they 
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would pay in each of these contingencies.  The theory also required that all agents 
have identical expectations67.  This requirement was later relaxed by further exercises 
in sophisticated mathematics, but there was a trade-off.  Roy Radner proved in 1968 
that an equilibrium could still exist even if different agents had different 
expectations, but only if each agent had access to infinite computer power68. 

Recognising that this requirement was perhaps not entirely realistic, it was 
argued that agents’ erroneous expectations would nevertheless tend to average out 
to the correct rational expectation.  In other words, some agents might estimate too 
high a price, but other agents would estimate too low a price and the errors would 
cancel.  Unfortunately David Newbery and Joseph Stiglitz showed in 1982 that 
optimality cannot be assured in the presence of “normally distributed” errors of this 
kind69.  Stiglitz has stated, in fact, that if information is incomplete and costly and if 
risk markets are incomplete then in general markets are not optimal, may not clear 
and may not even exist70 (which means:  no general equilibrium). 

Even such explicit results have not damped the faith.  Some neoclassicists 
acknowledge that of course the future produces surprises, but that this merely 
temporarily disturbs the general equilibrium.  They even point to stock market 
fluctuations as evidence:  if the world were indeed entirely predictable then there 
would be no market fluctuations because everyone would agree on the prices.  This 
argument overlooks the obvious fact that the fluctuations are much larger and more 
frequent than can be explained by the unfolding of objective reality (witness the 1987 
crash)71.  It also demonstrates the level of faith in the neoclassical prediction.  The 
argument is really just a restatement of the assumption that markets will always 
move towards a general equilibrium. 

Readers familiar with physics may recognise that a key factor regarding the role 
of the future in markets is how quickly information disseminates.  If information 
disseminates very rapidly, at negligible cost, and if there is not too much of it, then 
agents may hope to be well-informed, and to set prices rationally.  We should be 
very clear here:  the question is not whether a message can circumnavigate the earth 
at the speed of light, which it can.  Rather, the question is how rapidly or certainly 
will the message penetrate a human skull, be recognised as significant, and be 
sensibly assessed.  From this perspective, it is clear that in globalised markets 
information disseminates very inefficiently because there is so much more of it than 
can be sensibly assessed by the few people making the most important decisions.  
This means that, in effect, information disseminates quite slowly and vast amounts 
of it get lost.  (This is contrary to the naïve view advanced by Thomas L. Friedman 
that globalisation is merely and inevitably a byproduct of information technology.72)  
What then of the decisions being made?  Will the deciders move the world toward 
optimality, or will they, like the Chinese Emperor, choose in ignorance and send the 
world off into the wild blue yonder. 

The key mechanism that yields equilibrium is the corrective feedback.  If the 
price is too high, sales drop.  This is the feedback signal:  price too high, sales falling, 
reduce price.  In a village market this is pretty straightforward, but in large economic 
systems many feedbacks are trying to get through to many places.  As the system 
grows, feedback signals are delayed or lost.  What happens then is well-enough 
known to physicists and engineers:  if the system, or device, or whatever, is pushed 
away from equilibrium, it takes longer to swing back.  If the feedback is delayed 
even more, then when the feedback eventually catches up it may overcompensate 
and swing the system past the equilibrium point and off to the other side.  The 
system may oscillate about the equilibrium point.  There comes a point where 
further delay or loss of the feedback signal causes the system to just keep swinging 
away from equilibrium.  There is then a positive feedback operating, which 
generates exponential growth and runaway instability.  The system will then enter a 
radically different regime of behaviour, one that involves nonlinearities, pathological 
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or erratic behaviour and possible chaos.  Here is yet another way in which the failure 
of a dubious neoclassical assumption can lead to a radically different outcome about 
which the neoclassical theory has nothing useful to say. 

 
Lesser mortals might have drawn a different conclusion from Arrow and 

Debreu’s mathematical theorem than did the neoclassical profession.  They might 
have said that if agents had to rationally weigh every possible future contingency of 
the world, then there was obviously no hope for the theory.  The profession, it 
seems, has utterly missed the point.  As the anecdotes above illustrate and every 
normal person knows, the world does not meander into the future making small 
variations on history, it careens erratically and irreversibly.  A chance event, a critical 
decision or a crucial new discovery can send it off in an entirely unexpected 
direction. 

What would have been the rational expectation, in 1870, of the price of a horse-
drawn carriage in the year 2000?  Or of the wages of a bank clerk whose job is to 
keep the ledger up to date?  (I mean a big book, with lines and columns ruled on 
paper pages, and you have to write numbers in it by hand, and your pen is a handle 
with a nib that you dip into an inkwell . . .)  There is little point in saying more on 
this subject.  As a rough and tentative approximation to a village market some of the 
time, the neoclassical assumptions about human behaviour might conceivably have 
had some usefulness, though that has never been demonstrated.  As a universal 
foundation for national and global human systems they are absurd. 

Scattered through the economics literature, evidently, are occasional records of 
practitioners glimpsing the abyss, as Sir John Hicks did in 1946 (Chapter 4).  Here is 
another example73. 

The mathematical analysis of general economic theory in the context of the 
classical hypotheses as codified by Debreu’s axiomatization has led to one clear 
result.  There is a contradiction between the theory’s aims and the consequences 
derived from the system of hypotheses constituting its structure . . .  The only 
way out of this situation is to jettison explicitly the programmatic central core 
that has been so carefully preserved throughout the many paradigmatic shifts . . 
. No cosmetic operations – however sophisticated – on the theory’s framework 
of basic hypotheses will remove the need to analyse their empirical significance 
and adequacy, descriptive or normative as it may be. 

The one result may be clear, but evidently the authors were terrified to make their 
statement of the result clear, lest their colleagues realise what they were actually 
saying.  As best I can make it out, this passage seems to say “Our precious theory 
doesn’t work.  We have to start again.  Cleverly dressing up old assumptions will no 
longer do.  We have to test our theories against reality.” 
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6. Is the Neoclassical Theory Scientific? 
 
We have seen that many economists have come to regard neoclassical economics 

as an objective and rigorous discipline, and evidently many imagine this to imply 
that it is a science.  However this betrays a basic misunderstanding of what science 
is.  For many non-economists this is not a serious issue.  There are many jokes about 
economists’ inability to predict the course of the economy and about their 
disagreement about correct policies.  Economists are widely viewed as no better than 
weather forecasters, perhaps much worse, and their pretensions to being rigorous 
and scientific are not taken seriously by much of the population. 

However economists have succeeded in becoming dominant influences on 
public policy, and they have done this substantially on the basis of their claim to be 
experts.  As well, the academic discipline of economics is deeply entrenched within 
universities, where its mathematical sophistication is flaunted as evidence of its 
merit.  Finally, many people have trouble knowing how to judge claims to 
authoritative knowledge, and much of their confusion arises from widespread 
misconceptions that science is about truth and certainty.  I will therefore devote 
some of this chapter to looking at the process of science and the status of its accepted 
theories. 

Before proceeding, I want to acknowledge that many people recoil from the idea 
that human affairs might be dissected by scientists.  A common image is that science 
is about dry and dead mechanisms, and that if we submit to a scientific picture of 
society we will be giving up our humanity or our connection with divinity, by being 
reduced to predictable automatons.  Some scientists have also made some quite 
misplaced claims about science revealing "truth" or the mind of God.  Most science 
during the past several centuries has been of the reductionist kind, in other words it 
reduces systems to simpler components which can be more easily understood.  
Unfortunately this approach is not capable of encompassing the essence of living 
beings. It is therefore quite appropriate to hold reservations about the applicability 
to people of this kind of science and some of its grander claims. 

However in the Introduction I introduced complex self-organising systems, 
whose properties are more than a simple sum of their parts and which display 
intriguing parallels with the living world and with human societies.  The promise of 
complex systems is that they may lead us to better understanding of ourselves and 
our societies in general terms, but without intruding on our individuality and 
spontaneity.  They would leave intact the sense of mystery, delight and adventure of 
the living world.  They are also requiring scientists to adopt a more appropriate 
humility, a humility that we scientists might better have manifested long since. 

 
Stages in the Process of Science – Irrational and Rational 

The process of science has several steps that can be grouped into two main 
stages.  The first stage is a process of perceiving a pattern in the observed world and 
formulating a description of that pattern as a hypothesis.  The second stage involves 
deducing what the consequences of the hypothesis would be, and comparing those 
consequences with other observations of the real world.  If the deduced 
consequences match the new observations, we say the hypothesis is supported, and 
we might dignify it by calling it a theory.  We come to regard it as a good theory if 
we repeat this process and find that its deduced consequences match many 
observations of the real world to within a useful accuracy. 
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Let us take a very familiar and perhaps seemingly trivial example to illustrate 
this process, with apologies to Ptolemy.   We may notice that about every 24 hours 
the sun rises in the east, moves high across the sky and sets in the west.  In other 
words, we notice a pattern in the way the sun appears to move.  We might then 
formulate a hypothesis to describe or encapsulate the pattern.  For example, we 
might hypothesise that the sun moves steadily around the earth once every 24 hours 
on a circular path that carries it sometimes above the horizon and sometimes below 
it.  From this hypothesis we can deduce that the sun should rise again in the east, 
about 24 hours after the last time we saw it rise.  We can wait and see if this happens.  
If it does, we can consider that our hypothesis is supported by an observation, and 
that it seems to be a good hypothesis.  If the sun continues to rise about once every 
24 hours, we might conclude that our hypothesis is supported by observations of the 
real world, and that we will call it a theory.  Although it may seem trivial, this 
example allows several important things about the scientific process to be drawn 
out. 

The first stage of the process is the perception of a pattern in the world and the 
description or formulation of this as a hypothesis.  This process of perception and 
formulation is often called induction.  However despite this formal-sounding name, 
the perception process is not a rational process.  It is a process of cognition that is deeply 
wired into our brains and has nothing to do with logic.  Our clever brains are very 
good at perceiving regularities or patterns in the world, such as similarities in the 
shapes of animals, trees or faces, or regular events like days and seasons or musical 
rhythms.  Indeed, we often perceive different patterns in the same observations.  For 
example we can see faces in clouds, and there are clever visual puzzles that have 
been constructed to look first like one thing (a young woman’s face) then like 
another (an old woman’s face).  In such cases our brains are receiving the same 
signals from the world, but we can make different stories from them, depending on 
how we "look" at them. 

The intrinsic ambiguity of perception means that we have to be very careful 
about claiming the pattern we perceive to be the “true reality”.  This is not an 
obscure point of philosophical debate or of optical illusions, it is of central 
importance in science.  For example, Einstein’s theory of gravity is not a 
modification or extension of Newton’s theory, it is based on quite different 
perceptions.  Einstein abandoned Newton’s idea of force acting at a distance and 
replaced it with the idea of local variations in the rules of geometry.  These are 
entirely different and incompatible conceptions of how the universe works, though 
they yield similar predictions in many circumstances.  So how can we say that 
Newton’s conception was true, or false, and can we have any confidence that 
Einstein’s conception will not be replaced?  Where, then, is the “truth”? 

The second stage of the scientific process is the deduction of consequences of the 
hypothesis, and the comparison of those deduced consequences with more 
observations.  This deduction and comparison stage is often called the empirical 
testing or just the testing of the hypothesis.  In contrast to the induction stage, the 
deduction stage is logical and rational. Deducing the consequences of our hypothesis 
about the sun’s motion is rather trivial and doesn’t require any sophisticated logical 
tools, but it is nevertheless a strictly logical process. 

It is from the deductive stage that science has gained the reputation for being 
rational.  It is also from this stage that much of its reputation for being impenetrable 
derives, since very elaborate logical methods are often used.  Deducing the time of 
next appearance of our orbiting sun is simple, but deducing the aggregate behaviour 
of a box full of bouncing atoms or a collection of simple economic agents is not 
simple:  it requires the help of sophisticated mathematical tools.  Mathematics 
comprises a vast collection of elaborate logical structures already worked out, which 
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is why it is a very useful and frequently used tool in this stage of the scientific 
process. 

There is another kind of irrationality associated with science, but it comes not 
from the idealised process I have just described, but from the fact that science is 
practiced by human beings.  The most obvious manifestation of this is that scientists 
regularly become emotionally attached to pet theories.  This is partly because of the 
culture in which science is currently practiced, in which financial support depends 
on being right reasonably often.  However it is also often because of an egotistical 
need to win, to be right at the expense of rival theories and their advocates.  There 
may also be a deeper and less reprehensible reason, namely that the patterns we 
perceive actually become engraved in our neuronal connections, as a habitual way of 
thinking, and it is then harder to induce us to perceive a pattern that is inconsistent 
with our usual habit.  Whatever the detailed reasons, theories often remain current 
amongst scientists beyond the time when there is clear evidence that the limits of 
their usefulness have been revealed. 

 
A Familiar Process 

Science is really a very familiar process developed into a refined state.  We use the 
scientific process everyday without even noticing.  For example, we might say “It’s 
late and Mary’s not home from work yet, I hope she hasn’t had an accident”.  We 
call her office and find that she’s there working late.  We’re relieved that she’s safe.  
In this process, we have noticed a pattern, or in this case a deviation from a familiar 
pattern in Mary's behaviour.  We have then formulated a hypothesis, that Mary 
might have had an accident on her way home.  A logical consequence of this 
hypothesis would be that she would not be in her office.  We test this hypothesis by 
calling her work telephone.  We find that she is there, contrary to the implication of 
the hypothesis.  In this case we have found that further observation of the world is 
inconsistent with the hypothesis, so we discard it, with relief.  This has been an 
application of the scientific method. 

Robert Pirsig, in his multileveled book Zen and the Art of Motorcycle Maintenance, 
has given a good account of how he uses the scientific process in the course of 
diagnosing a problem with his motorcycle, which he treasures74.  If you hear an 
unusual sound coming from your bike (perception), you wonder what might be 
causing it.  From the nature of the sound, you suspect that it might be coming either 
from the engine or a wheel bearing (hypothesis).  You might lean sideways or 
backward to hear how the sound changes (deduction and testing).  If you still can’t 
tell, you might change gears, to test whether the sound changes with engine speed or 
wheel speed.  If it changes with engine speed, you might then formulate a new 
hypothesis about which part of the engine the sound is coming from.  And so on. 

It is not the process of science that is unfamiliar to non-scientists:  we use it all the 
time to solve little mysteries in our daily lives.  Rather it is the specialised jargon and 
mathematical tools that are often used in its deductive stage that are impenetrable to 
most of us.  It is also that science keeps producing unfamiliar perspectives that can 
be counter-intuitive and even disturbing.  Thus science has taken us into quantum 
effects, dinosaur ages and molecular genetic codes, and scientists talk about 
Schrödinger's equation, or the Cretaceous extinction, or DNA replication, and many 
people don't know what they're talking about.  Scientists use differential calculus, 
variational theory, topology, computers, and so on, to help them to deduce 
consequences of their hypotheses.  But this is only the jargon getting in the way.  The 
process of science is the same process you might use to figure out why the cat hasn't 
come home, or why the car is making a strange noise, or any of the myriad little 
mysteries that life confronts us with. 
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Some Common Misconceptions 

The are some other common misconceptions about science that we can clarify 
with the picture we have developed here.  For example, predictions and 
observations need not have great precision to be yield important scientific insights.  
It is important in my own field to know that if the earth were molten when it 
formed, it would probably have frozen within 10,000 years, rather than within 10 
million years.  You can get an adequate estimate from a simple formula and a rough 
back-of-the-envelope calculation.  I won’t explain any further here why this matters, 
the point is that estimates of the freezing time need not be more accurate than a 
factor of 100 for the information to be very useful. 

So sometimes good science can be done without accurate numbers and fancy 
mathematics.  If more social scientists understood this they might spend less time 
fruitlessly trying to emulate the quantitative precision of Newtonian physics.  If 
more economists understood it they might spend less time on mathematical 
deductions and have more time to notice that they are severely neglecting both the 
induction and the empirical testing steps of science. 

Another common misconception is that scientific progress is steady and 
inevitable.  Science does not proceed systematically by cool logical steps from one 
discovery to the next.  Science proceeds erratically.  It depends on scientists noticing 
patterns or perceiving connections that nobody has noticed before, and this part of 
science is irrational and unpredictable.  This means that an important idea can lie 
unnoticed while scientists are busy doing other things.  Thus in my own field I can 
look back and wonder why they didn’t see in the 1940s that continents have been 
slowly drifting about the earth’s surface, since the idea had already been proposed 
and they had a lot of the important evidence and concepts available by then.  It was 
not until the 1960s that the idea was seriously revived in the form of the plate 
tectonics hypothesis.  On the other hand, sometimes a scientist who has an unusual 
combination of experiences sees connections that no-one else can see, because no-one 
else knows enough about all of the relevant things.  Later, if the idea is revived or 
rediscovered, we say that the scientist was “ahead of his time”.  Examples are 
Wegener’s proposal in 1912 that continents have moved about the earth’s surface, 
and Charles Babbage’s proposal in the nineteenth century to build a mechanical 
computing machine.  Einstein’s theories of relativity were so radical at first that only 
a handful of people could begin to understand them, and it was quite a long time 
before good observational tests could be designed and performed. 

The misleading notion that science is logical and inevitable has unfortunately 
been promoted by detective novels.  Sherlock Holmes could formulate hypotheses 
and proceed systematically to search out clues within the carefully ordered fictional 
world created by his author, Arthur Conan Doyle, but the real world is much 
messier, and key information is often obscured or lost, as any real detective would 
undoubtedly assure us.  Sometimes some key information turns up years later and 
allows a case to be solved.  Detective work, like science, can proceed erratically too. 

Scientific theories are not about “truth”.  Scientists do not “prove” things, the 
way mathematicians do.  Scientific theories cannot be proven to be “right”.  These 
are common and profound misconceptions, but they are easily shown to be 
incorrect.  The simple reason is that we never know when someone might pop up 
with a different and better theory.  Thus Copernicus proposed that the earth rotates 
on its axis and the planets move around the sun, in contrast to our theory above that 
the sun moves around the earth.  To casual naked eye observation, the two theories 
are equally acceptable.  In other words they each can account adequately for the way 
the sun appears to move across the sky.  So which theory is “right”?  It turns out that 
accurate observations of how the planets appear to move are more accurately 
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reproduced by Copernicus’ theory, or rather by Kepler’s refinement of it.  However 
if we just want to predict the daily apparent motion of the sun, it is quite adequate to 
presume that the sun moves around the earth, though we will have to design a more 
elaborate path for the sun if we want also to predict the progress of the seasons.  
Apparently the builders of Stonehenge and many other ancient stone monuments 
formulated just such theories and found them to be useful.  Similarly, if we just want 
to navigate about the earth’s surface, the old Greek picture of a celestial sphere with 
stars fixed upon it will serve quite adequately. 

Scientific theories can be judged to be more useful or less useful, rather than right or 
wrong.  Thus Kepler’s theory of planetary motion is more accurate and therefore 
more useful than Ptolemy’s.  Newton’s theory of gravity serves just as well as 
Kepler’s theory for describing planetary motions, but it replaces Kepler’s three laws 
with Newton’s one, and it describes apples falling from trees as well, so it is more 
concise and it is useful in a broader context.  Einstein’s general theory of relativity 
describes planetary motions more accurately than Newton’s theory of gravity, and it 
also helps to describe the structures of black holes and of the universe, so it is more 
generally useful again. However, for many familiar contexts Newton’s theory is 
entirely adequate.  So is Newton’s theory wrong? 

In mathematics, we prove a theorem by showing that it follows by strict logic 
from some postulates.  We disprove a theorem by showing that it does not follow by 
strict logic from some postulates.  There is a well-known philosophy of science, 
advocated chiefly by Karl Popper, that says that although scientific theories cannot 
be proven, they can be disproven.  By this is meant partly what I have said above, 
namely that we can’t say a theory is right because there might be another theory that 
serves as well or better, but on the other hand that a theory is “wrong” if it is 
inconsistent with any observations.  The trouble with this conception of science is 
that it leads us to say that Newton’s theory of gravity is disproven because the 
observed motion of Mercury is not consistent with it.  This does not seem to be a 
useful attitude, because Newton’s theory is still extremely useful in many other 
contexts.  I think the problem is a semantic one that can be avoided by confining the 
term “proof” to logic and mathematics, and by saying simply that a scientific theory 
is useful or not useful in a particular context. 

A theory is useful if it can be used to make predictions to a useful level of 
accuracy.  The interpretation of “useful” depends on the context.  Thus current 
theories of the variation of the weather are useful over a period of a couple of days, 
but not useful over a period of weeks.  Ptolemy's theory that the sun and the planets 
revolve around the earth is useful for predicting the cycle of the seasons, but not 
useful for navigating to Mars.  Newton’s theory of gravity is useful for 
understanding the motions of most of the solar system, even though Einstein’s 
theory predicts the motion of Mercury to a measurably better accuracy. 

It is also important to bear in mind that we can never observe the world with 
infinite precision, and often we can’t measure all of the things that we might like to 
measure.  The truth of this is forcefully apparent in my own studies of the earth's 
interior, which have to rely on indirect observations.  Thus observations always have 
uncertainties and are often incomplete.  This is why a theory can never be shown to 
be “correct”, in the sense of describing the world with complete accuracy. 

To summarise, science is not a fully rational process.  There is an important 
component of irrationality and creativity.  The formulation of a hypothesis is a non-
rational and creative act, whereas the deduction and testing of it are rational.  The 
rational deduction stage may involve elaborate mathematics or computing, or it may 
be so simple as to be obvious.  Observational tests may be extremely precise or very 
rough, so highly precise numbers are not always essential to good science.  Theories 
may be judged to be useful in a particular context if they permit predictions that match 
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reality to a useful level of accuracy.  More than one theory may serve in a particular 
context (for example, Newton's and Einstein's), so it is inappropriate to say that one 
theory is "true" and another is "false".  Observations always have inaccuracies at 
some level and they are often incomplete so we can never decide that a theory 
matches reality exactly.  Again, it is not appropriate to claim that a theory is "true" or 
"proven". 

 
Status of the Neoclassical Theory 

Now let us return to the neoclassical theory of economics, and to the attitudes of 
some of its proponents.  We can certainly regard neoclassical economics as a 
scientific hypothesis, and even as a bold and imaginative one for its time.  In 
previous chapters we have pursued this view by comparing neoclassical 
assumptions and predictions with observations.  The goal was to decide if 
neoclassical economics is a useful theory. 

The quotations from Walras, Jevons, Debreu and others in Chapter 3 reveal that 
they had a confusion between mathematics and science.  They overemphasised the 
deductive and mathematical part of the scientific process.  They lacked an 
appreciation of the subtleties of the inductive phase and they had a disdain for 
empirical testing of the theory’s predictions. 

Walras and Jevons seemed to think it is a straightforward and rather trivial 
matter to abstract idealised concepts from experience, or in other words to formulate 
hypotheses.  Their conception was that certain truths about the real world are self-
evident, rather as Euclid’s geometric postulates were held for a very long time to be 
self-evident.  However alternative possible geometries were conceived in the 
nineteenth century, and Einstein then showed that Riemann’s geometry corresponds 
better with the larger universe than Euclid’s geometry.  The economists’ attitude 
betrays a lack of appreciation of the creative accomplishments of Copernicus, Kepler, 
and their hero Newton, whose hypotheses about the nature of the solar system 
required enormous leaps of imagination.  Kepler, especially, spent many years 
trying a wild variety of different hypotheses before he arrived at his famous "laws" 
of planetary motion. 

The economists’ disdain for testing their conclusions against experience does a 
gross disservice to Tycho Brahe and others who spent lifetimes accumulating careful 
observations, and to Kepler, Newton and others who performed vast, tedious and 
technically difficult calculations in order to compare their predictions with 
observations. 

Walras and Jevons clearly did not properly appreciate the difference between 
mathematics and science.  Neither, apparently, do many of their heirs, whose 
disdain for testing their deductions against experience were noted in Chapter 3, 
along with Margaret Thatcher’s presumption that monetarism has the same scientific 
status as the law of gravity.  Toohey75 quotes the well-known economist Wassily 
Leontief as complaining that over 50% of the articles in the American Economic Review 
during the 1970s comprised mathematical models containing no data. 

 

The Friedman Twist 
The confusion over how hypotheses are abstracted from experience and how 

assumptions should be evaluated has continued to the present.  According to Steve 
Keen76, a lot of this confusion is attributable to Milton Friedman, who argued in a 
well-known paper in 1953 that a theory should not be judged by its assumptions, but 
only by its predictions.  Actually Friedman went further, and argued that 
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Truly important and significant hypotheses will be found to have 
“assumptions” that are wildly inaccurate descriptive representations of reality, 
and, in general, the more signifcant the theory, the more unrealistic the 
assumptions (in this sense).  The reason is simple.  A hypothesis is important if 
it “explains” much by little, that is, if it abstracts the  common and crucial 
elements from the mass of complex and detailed circumstances surrounding the 
phenomena to be explained and permits valid predictions on the basis of them 
alone.  To be important, therefore, a hypothesis must be descriptively false in its 
assumptions;  it takes account of, and accounts for, none of the many other 
attendant circumstances, since its very success shows them to be irrelevant for 
the phenomena to be explained.77 

Paul Samuelson called this proposition “the F-twist”.  If this paper set the standard 
for the economics discipline, then no wonder it is in utter confusion.  There’s an 
important point buried in this statement, but the statement is so confused and self-
contradictory that it’s easy to draw completely opposing conclusions from it.  Let’s 
untangle the mess.  You don’t need a degree in philosophy. 

What Friedman was groping for is what scientists call a good first approximation.  
Yes, a lot of the world is messy, and you don’t try to leap in and account for every 
last detail and nuance of it in your first attempt at building a mathematical 
description of it.  The art of doing this kind of science, part of the irrational first stage 
of the process that I described earlier, is to simplify, but to simplify in a way that 
captures a lot of the essence of the behaviour you have observed. 

Our simple theory of the sun’s apparent motion is a useful first approximation to 
the sun’s daily motion across the sky, but it fails to describe changes that occur from 
season to season.  To explain the progress of the seasons you need a more elaborate 
theory.  For example, you might suppose that the sun follows a great circle on a 
celestial sphere, to which the stars are fixed.  If the sun’s circle is inclined to its daily 
path in the correct way, and if the sun completes one circuit in one year, then you 
can explain the progress of the seasons.  You now have a second approximation that 
is more accurate and therefore more useful than the first.  The first approximation 
still explains the most obvious manifestation of the sun’s motion, namely the 
succession of darkness and light, so it is quite a useful approximation. 

You could add more refinements to our theory.  For example, you could make a 
third approximation to explain the motion of the planets by defining a great circle 
path around the celestial sphere for each of them.  However you would then find 
that the apparent motion of each planet is more complicated than the sun’s annual 
circuit.  A fourth approximation would then be to add smaller “epicycle” paths to 
the main path of each planet.  This was the kind of elaborate theory that Ptolemy set 
down in detail, and it was quite sucessful for most purposes of the ancients.  Many 
centuries later, Newton, building on the work of Copernicus and Kepler, made a 
quite different first approximation:  that the planets, including the Earth, move 
around the sun under the action of an attractive force that varies inversely as the 
square of the distance from the sun. 

These examples illustrate the art of doing scientific approximations.  Our simple 
theory of the sun’s motion is indeed a useful first approximation, both because it 
accounts for a primary observation to a useful level of accuracy and because it’s a 
good starting point for a more elaborate and more accurate theory.  On the other 
hand, Newton’s first approximation is much more useful because it accounts for the 
apparent motions of the sun and planets to considerable accuracy.  There is no 
absolute criterion for judging a good first approximation, you just have to try it and 
see. 

If Friedman had said the best theories are those capture the most of observed 
behaviour with the fewest assumptions, even though those assumptions are still 
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clearly a simplification of reality, then that is a very useful lesson to draw.  However 
much of the economics profession seems to have drawn the conclusion that 
assumptions don’t matter at all, so long as your logical deductions from the 
assumptions are rigorous.  To go further and to suggest, as Friedman did, that the 
more unrealistic the assumptions the better the theory is quite misguided.  To say 
that the assumptions underlying a really good theory are necessarily “wildly 
inaccurate” is just nonsense.  Newton’s first approximation is not wildly inaccurate, 
and Newton’s theory is much more useful than Ptolemy’s, even though Ptolemy’s 
was refined well beyond a first approximation.  Newton’s theory is better precisely 
because it “explains much by little”. 

There is a more subtle trap here, and much of the economics profession seems to 
have fallen into it.  Inappropriate assumptions can exclude whole classes of 
important behaviour.   For example, the nearly-universal assumption in economics 
that the economy is near an optimal general equilibrium necessarily implies that if 
we make any significant changes to how we do things the economy will be less 
efficient and prices will rise.  Such logic has been used to argue that to reduce 
emissions of gases that cause greenhouse warming will be horrendously expensive.  
Yet cleverer designs for houses, office buildings, factories, and so on, have been 
developed that reduce energy use for little or no extra cost78.  This means of course 
that reducing greenhouse gas emissions need not be very expensive at all.  Standard 
economic models exclude this possibility from the beginning, and so estimates based 
on such models are worthless.  Yet such estimates have been siezed upon by 
successive U.S. Administrations to justify their inaction on reducing fossil fuel use. 

The lesson here is that the predictions of a theory are entirely conditioned by the 
assumptions upon which it is built.  Wildly inaccurate assumptions will get you a 
wildly inaccurate theory.  Inappropriate assumptions may exclude important kinds 
of behaviour. 

The North American Free Trade Agreement was justified on the basis of 
computer models that were built on some or all of the following assumptions:  
general equilibrium, full employment, no capital transfers across national borders 
and (believe it or not) equal wages in Mexico and the U.S79.  These assumptions 
certainly qualify as wildly inaccurate.  My impression is that the perpetrators of such 
acts of sophistry have forgotten what assumptions underly their theorising, or if they 
remember then they have little conception of how the assumptions are conditioning 
the answers that come out of their models - I have seen quite a few examples of this 
in my own field.  You don’t need a fancy computer model to figure out that if capital 
investment moves from the U.S. to Mexico, so will jobs, but this is not what the 
models predict - they can’t because that possibility is excluded from the models a 
priori.  You will meet the NAFTA and energy-efficiency examples in more detail later 
in this book. 

These absurdities would not matter so much if careful testing of predictions and 
assumptions were a more prominent part of the practice of mainstream economics.  
The nonsense would gradually be weeded out, as it is in real scientific disciplines.  In 
a discipline that wields so much power and yet has such a traditional disdain for 
testing predictions and which is positively encouraged, intentionally or otherwise, to 
ignore the critical importance of assumptions, these deficiencies are disastrous. 

 

Comparison with physics 
It is instructive to compare the subsequent fates of the theories of statistical 

mechanics and neoclassical economics with which we opened Chapter 3.  Physicists 
have long-since recognised that the simplest, hard-sphere model of atoms is useful 
only for gases, and even there it yields measurable discrepancies from the behaviour 
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of real gases.  It fails totally for liquids and solids, for which the complex interactions 
of quantum mechanics have to be included. 

Physicists have also recognised that equilibrium theories are only useful for 
nearly isolated systems that are close to a state of equilibrium, or in other words for 
systems that are changing only slowly and with very little energy exchange with 
surroundings.  By the time neoclassical economics was being formulated, physicists 
had moved on to formulating the second law of thermodynamics, which has 
important implications for systems that are not close to an equilibrium.  The second 
law states a limit on how much energy can be extracted from a non-equilibrium 
system (although it doesn't allow us to calculate just how much energy will be 
extracted in a particular situation).  The second law prohibits perpetual motion 
machines. 

Within the past few decades, physicists have made major advances in 
understanding systems that have large energy fluxes through them and are therefore 
far from equilibrium.  The much greater capabilities provided by computers have 
been central to exploring the behaviours of such systems.  Such explorations have 
revealed the surprising and exciting phenomena of self-organising systems, 
complexity and chaos. 

To summarise, physicists have recognised the limitations of the early theories of 
gases by comparing their predictions with the real world.  The early versions are still 
useful, but only for particular situations and with limited accuracy.  Where they 
have been able, physicists have developed more elaborate theories that apply in 
other important situations (such as to solids and liquids).  A new realm of non-
equilibrium theories, with potentially much broader application, has been opened 
up more recently with the aid of powerful computers. 

In contrast, mainstream economic theories have remained at the equivalent of 
minor variations of the hard-sphere model of a gas.  They remain firmly in the realm 
of equilibrium theories.  They take no account of the second law of thermodynamics, 
and have a corresponding disregard for inputs of energy and materials and outputs 
of waste.  Many neoclassical theorists are still in the mode of demonstrating 
mathematical theorems rather using the power of computers to explore beyond the 
small realm of their restrictive assumptions.  Still less do they seriously compare 
their theories with reality.  The mainstream economics of public policy is oblivious 
to the radically different possibilities of non-equilibrium theories.  In spite of such 
deficiencies, neoclassical theory has been dominant in Western nations throughout 
the twentieth century.  Even at times when government policies did not directly 
reflect its prescriptions, it has usually been the implicit yardstick of virtue against 
which other policy programs have been measured. 

Blatant discrepancies between predictions and observations have gone 
unaddressed.  Challenges to the fundamentals of the theory, showing how 
assumptions that are clearly more realistic will change central predictions of the 
theory, have been brushed off and their proponents marginalised or ignored.  The 
clear impression is that practitioners have become far too enamoured with 
mathematical sophistication (of a certain restricted kind), and far too attached to the 
putative general equilibrium.  The term “pseudo-science” is not used here as a mere 
epithet.  It is the most accurate term I can think of to describe the status of the 
neoclassical theory. 

 
In 1987 a conference at the Santa Fe Institute brought together a select group of 

prominent physicists and economists to discuss the implications of new theories of 
complexity and to cross-fertilise their disciplines.  The physicists were awe-struck by 
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the economists' mathematical prowess but startled by their lack of reference to the 
real world. 

“They were almost too good," says one young physicist, who remembers 
shaking his head in disbelief.  "It seemed as though they were dazzling 
themselves with fancy mathematics, until they really couldn't see the forest for 
the trees.  So much time was being spent on trying to absorb the mathematics 
that I thought they often weren't looking at what the models were for, and what 
they did, and whether the underlying assumptions were any good.  In a lot of 
cases, what was required was just some common sense.  Maybe if they all had 
lower IQs, they'd have been making some better models.”80 

The economists were startled in turn by the physicists' casual attitude towards 
mathematics.  If a rough back-of-the-envelope calculation would enable the 
physicists to compare their theory with observations, they might not worry about 
doing a fancier calculation.  The goal in physics is not a theoretical structure that is 
as elaborate as possible, the goal is a theory that represents how the real world 
works to a useful level of approximation.  Waldrop quotes the unconventional 
economist Brian Arthur 

“They kept pushing us and pushing us," says Arthur.  "The  physicists were 
shocked at the assumptions the economists were making - that the test was not a 
match against reality, but whether the assumptions were the common currency 
of the field.  I can just see [Nobel physicist] Phil Anderson, laid back with a 
smile on his face, saying, 'You guys really believe that?'”81 
 

Survey of the wreckage 
As Sir John Hicks feared, the wreckage wrought by increasing returns, volatile 

preferences, social interactions, delayed and incomplete information, the 
unpredictable future, and so on, includes the greater part of the general equilibrium 
theory.  Among the strewn pieces we can discern the claim that free markets 
promote efficiency, and with that claim goes the conventional argument for free 
trade.   Lying over there is the quaint claim that the financial markets are rational 
and “efficient”.  In places we have not explored you will find the basis for managing 
the “labour market”, the equivalence of capital (meaning money) and capital 
(meaning factories, the means of production), and the claim that returns on invested 
money are determined by a notional decreasing “marginal revenue product of 
capital”. 

You will even find, lying in pieces on the ground, what Steve Keen calls the 
sacred totem of neoclassical economics:  the “law” of supply and demand (Figure 
1.4a).  Floating above the wreckage you might notice a fuzzy, pulsating cloud of 
preference, while a shifting, undulating supply line snakes towards the ground, 
instead of rising steadfastly and majestically up into the sky (Figure 1.4b). 

 

Policy advice 
As protests against corporate globalisation have gained in intensity over the past 

few years, so have signs of frustration and concern started to appear among the 
defenders of the world order.  One of those signs is the increasingly frequent 
accusation that the protesters have no alternative to offer.  This is not true, and most 
of the protests, from Seattle on, have been preceeded by teach-ins and similar 
gatherings that provide a great deal of information on what is wrong and how to fix 
it.  However this information is amost totally ignored by the mainstream media and 
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the establishment.  That’s a major reason why the problems developed in the first 
place, of course. 

There’s also an irony in this complaint.  It’s as if you say to someone “Stop 
beating your head against that brick wall”, and he shouts back angrily “But you 
haven’t told me what else I should do instead”. 

 

 
 

Figure 1.4.  End of a totem:  the “law” of supply and demand. 
 

Nevertheless the point can be well taken.  This book will offer quite a few 
suggestions about how we can do things better, but the attention spans of the media 
and politicians apparently require that new policy advice should be given now, and 
should take no longer than a seven-second sound bite.  In this spirit, I offer some 
interim policy advice, in the form of a simple three-step process. 

 
Interim Policy Advice. 
1.  Stop listening to conventional economists. 
2.  Use your common sense. 
3.  This is not a joke. 
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Part 2.  Complexity and The World of Life 
 
 
 
 
 

We are but whirlpools in a river of ever-flowing water.  We are not stuff that abides, but 
patterns that perpetuate themselves. 

- Norbert Wiener1 
 
 

The Dance of Shiva is the dancing universe;  the ceaseless flow of energy going through an 
infinite variety of patterns that melt into one another. 

- Fritjof Capra2 
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Dancing Between Ice and Fire 

In the 1950s some scientists hooked up a lot of little lights into networks, with 
automatic switches controlling the lights.  Whether a light was on or not 
depended on how many of its neighbours were on.  The switches worked in lock-
step, all switching at the same time.  The scientists were amazed by the way 
these networks behaved.  After blinking erratically for a little while, the lights 
would usually start making patterns.  Sometimes flickering waves would pass 
over a network, or it would cycle through a short sequence of simple patterns, 
depending on the details of the connections.  The networks seemed to organise 
themselves spontaneously into patterns or cycles.  These experiments were 
some of the first to explore systematically the phenomenon of self organisation, 
an exploration that led ultimately to the discoveries of chaos and complexity 
and to profound new insights into the living world. 

The scientists were led to do such unlikely-sounding experiments because our 
brains are hooked up in a similar sort of way.  Our brains consist of billions of 
cells called neurons, and each neuron is connected to many of its neighbours.  
Neurons interact by "firing" through their connections:  they send a little 
electrochemical signal.  Whether a neuron fires depends on whether some of 
the neighbours to which it is connected have fired recently.  As each neuron 
fires, it may trigger one or more of its neighbours to fire.  Our brains are 
constantly abuzz with such activity, neurons firing and triggering their 
neighbours to fire in response;  we know our thoughts never seem to stop.  
However our brains are so complex that it is impossible to figure out what’s 
going on just by observing them in full flight. 

Thus scientists designed simplified versions of the networks of neurons in our 
brains, and although the experimental networks are very much simpler than 
our brains they have been known ever since as neural networks.  Neural 
networks have by now been studied extensively using computers, in which they 
can be simulated much more easily than by hooking up lights and switches.  
Many variations have been explored.  In the simplest cases an element or node 
(e.g. a light) can be either on or off, but some experiments use elements that 
have many possible states.  Different rules for the switches have also been 
explored.  A simple example would be that a light switches on if two or more of 
its neighbours are on, and off if only one or none of its neighbours is on.  Self-
organisation is commonly observed in many different kinds of network. 

The main surprise with self-organising networks is that their patterns are very 
improbable.  Even if a network comprises only a few hundred lights, there are 
billions of different arrangements with some lights on and others off, and most 
of these combinations would look random.  Only a tiny minority of the possible 
arrangements correspond to something we would perceive as a pattern.  If 
there were not something special happening, we would expect the networks to 
flicker endlessly through random-looking arrangements.  Yet many networks 
spend most of their time in some of the relatively few states that have 
recognisable patterns.  Other networks don’t generate very regular spatial 
patterns, but they cycle through the same handful of irregular states – in other 
words, they generate a pattern in time rather than in space. 

Exploration has revealed a range of behaviours.  Some networks are dead 
boring:  they quickly reach a static state where the lights are all on or all off.  
Others go through very simple sequences, such as flipping between two 
checkerboard patterns, one the negative of the other.  Yet others go through 
quite long cycles of states, or their patterns are complicated or not very 
regular.  A few keep flickering for a long time without repeating themselves 
and with little discernible order. 
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Many of the studies of neural networks have been carried out by Stuart 
Kauffman and his colleagues at the Santa Fe Institute in New Mexico3.  A lively 
account of this work is given by Mitchell Waldrop in his book Complexity4.  Key 
findings from many scientists are summarised by Fritjof Capra in his book The 
Web of Life5. 

An important step in understanding neural networks was taken when Kauffman 
and his colleagues uncovered what it is about the details of a network that 
governs the kind of behaviour it exhibits – boring, interesting, complicated or 
random-looking. The details aren’t important here, what matters is they found 
a parameter they called K that depends on how a network is connected, and the 
network’s behaviour depends on the value of K.  Basically K measures how 
many connections there are per node of the network.  If K is much greater than 
2 (say 4), the network’s behaviour is very disordered.  If we come down the 
scale from 4, some order begins to emerge.  This happens in a particular way, 
through the formation of "frozen cores", which are groups of nodes (lights) that 
remain always on or always off.  As K gets closer to 2, the frozen cores extend 
tentacles that begin to interlink, forming "walls" that block interaction of nodes 
across them.  For values of K still closer to 2, the walls become fully interlinked 
and partition the network into separated "islands" of continuing activity.  When 
K equals 2, the islands shrink to nothing and all activity ceases. 

In the intermediate range, between the frozen and the chaotic, the networks 
exhibit fascinating behaviour, neither chaotic nor regular but with a degree of 
shifting order.  Kauffman and others suggest that living organisms belong in 
this intermediate zone, this borderland between frozen stasis and anarchic 
confusion, between ice and fire. 
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7. Self-Organisation 
 
If our economic systems are full of instabilities, if their behaviour can be 

dramatically changed by social interactions, and if their course depends on chance 
events at crucial times, then we need a quite different approach to understanding 
them than is provided by the robotic, asocial and sedately predictable processes of 
the neoclassical theory.  Some such understanding can be gleaned from the study of 
biology, and in particular from the field of ecology.  There is already a rising 
appreciation of the close parallels between natural ecologies and business 
“ecologies”.   Deeper insights into ecologies, and biological systems more generally, 
are now coming from the study of self-organising systems. 

Economic systems arise from within human societies, and modern human 
societies arose as people started to live in groups larger than bands of hunter-
gatherers.  We human beings in turn developed during a very long process of 
intimate interaction with our living environment, and that process has determined a 
great deal about who we are and how best we function.  However conventional 
economic thinking developed during a period when our human origins were much 
less known or appreciated.  Subsequently economics became more and more insular, 
and has remained largely innocent of the great changes in perspective wrought by 
new insights from biology, geology, anthropology and sociology. 

The purpose of an economic system, rather obviously, is to support the society of 
which it is a part.  However the values implicit in our present economic system are 
not the values by which most of us would like to live, it seems, nor does our present 
economic system seem to be able to coexist with the natural environment that most 
of us would like to preserve.  Furthermore many people are coming to feel they are 
serving the economic system, rather than the economic system serving them. 

If we want our economic system to serve us better, then we need to understand 
economies, ourselves and other living things as well as possible, so as to be able to 
create economies compatible with people and other living things.  It is therefore 
fruitful to delve into the nature of self-organising systems, into our own origins, and 
into the nature and origins of all living things.  It turns out there are deep 
connections between self-organising systems, economic systems and the living 
systems of which we are part. 

 
Self-Organisation - Familiar and Not So Familiar 

In much of our common experience in the human world, organisation is 
imposed from outside.  For example, an architect is required to design a large 
building and organisers are required to get people to work together in large groups.  
Because so much of our attention is focussed on the human world of our family, 
work and society, the idea that some systems spontaneously organise themselves 
internally, without an external organiser, may be startling.  Yet natural examples of 
self-organisation are common, and they can be recognised readily once we are 
alerted to them.  Wind-blown waves on water, and ripples on wind-blown sand are 
very familiar.  The breakup of falling water into a spray of droplets is due to the 
water organising itself into regular-sized packages.  The broad, regular sweeps of a 
river meandering across a flood plain form a striking pattern when photographed 
from the air.  On the exotic scale of astronomy, there are the clumping of gas and 
dust into stars and the beautiful spiral patterns of galaxies. 

Our brains are very good at recognising patterns.  A pattern is just a regularity 
or ordering in things, so whenever we recognise a pattern in nature it is very likely 
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we are seeing the effects of self-organisation. 
Some natural ordering is not as simple as the examples just cited.  The puffy 

white clouds that form during settled weather are caused by convection in the 
atmosphere, and convection is a form of self-organisation.   The pattern of such 
clouds is not as regular as sand ripples, but nevertheless we can recognise the puffy 
clouds’ similarity to each other, and the difference between them and other kinds of 
clouds.  In other words, we can recognise the general character of puffy white clouds 
and distinguish it from the character of high, streaky cirrus clouds even though no 
two clouds are the same.  Thus there are degrees of order, from very regular through 
different-yet-reconisable to barely distinguishable from randomness. 

The examples I have cited so far were deliberately chosen from the inanimate 
world because I wanted to emphasise that self-orgnisation can happen without any 
living agent being involved.  In the living world, examples abound, and they are 
distinguished by their endless combinations of variety within similarity.  Trees are 
instantly recognisable as trees, yet a pine tree is quite readily distinguishable from a 
eucalyptus tree even though no two pine trees are identical and no two eucalyptus 
trees are identical.  The living world is adept at producing variety within similarity, 
and our clever brains are adept at distinguishing similarity and difference within 
variety. 

Scientists have identified self-organisation in many experimental systems 
besides neural networks.  Ilya Prigogine, one of the pioneers of the study of self-
organisation, observed striking moving spiral patterns when certain chemical 
reactants were pumped steadily into a tank6.  Lasers work because in the right 
conditions all the atoms of a material can be induced to emit light whose waves are 
in lockstep, so that a single light signal is amplified by all of the atoms “pulling 
together”.  Convection in a fluid is a form of self-organisation that often yields fairly 
complicated patterns, like clouds, but can form very simple patterns of rising or 
sinking columns of fluid under the right conditions. 

We also encountered self-organisation in the discussion of economic theory in 
Part 1.  The experiments with ants reveal complicated self-organisation, as the ants 
distribute themselves first to one food source, then to the other.  However we have 
encountered self-organisation in the immediate context of economics as well.  The 
runaway growth of a single firm until it dominates a market segment reveals the 
markets within an economic system operating to yield a particular economic 
structure.  Indeed the neoclassical theory predicts a certain simple form of self-
organisation, in which many firms within a market segment grow to about the same 
size and thereafter compete with each other in a fairly steady state. 

If self-organisation underlies the behaviour of both economic systems and living 
systems, then we had better find out more about it. 

 
Life on the Edge 

There is a computer program called, prophetically, The Game of Life.  This 
"game" is another kind of network, similar to the neural networks we already 
encountered.  It plays out on a grid of squares or cells.  The rules are simple.  A cell 
will be on, or "alive", at the next time click if either two or three of its four immediate 
neighbours (above, below and to the sides) are alive.  If all four neighbours are alive, 
it will "die" of overcrowding (or stay dead).  If fewer than two of its neighbours are 
alive, it will die of loneliness.  The Game of Life was invented by the English 
mathematician John Conway about 1970.  It is freely available and it is sometimes 
bundled with computer software.  It is one of a class of networks that go by the 
ungainly name cellular automata.  They play out in cells and they proceed 
automatically, with simple, deterministic rules like those of The Game of Life. 
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If you start Life with a random scatter of cells on, enough so they won't be too 
separated and die of lonliness, but not too many so they all die of overcrowding, 
then the cells blink on an off for a time, with little groups of them seeming to move 
around, sometimes expanding, sometimes shrinking and disappearing.  If you start 
with a large enough board and about the right density of cells on, strange things 
start to happen.  Groups of cells expand or contract or shift in wavelike motion.  
Little groups of cells might appear that jiggle and "glide" across the board until they 
run into something.  Sometimes a cluster will form that goes through a cycle of two 
or three of four states and then repeats, endlessly if it is left alone.  If a glider runs 
into a cycling cluster, they might both end up dying away.  There are "glider guns", 
which are clusters that emit a steady stream of gliders.  There are other clusters that 
eat gliders and continue as before.  This network is special.  Its activity can go on 
forever if you give it the time and space.  With the right starting configurations, it 
won't die out and it won't disintegrate into chaos.  There is order, but it is constantly 
shifting. 

Cellular automata were invented in the late 1940s by the mathematician Stanislas 
Ulam.  Ulam was stimulated by the conjectures of his colleague John von Neumann 
about the essence of living things, and specifically about the essential requirements 
for something to be able to reproduce itself.  Von Neumann then succeeded in 
designing a cellular automaton pattern that could reproduce itself.  Much later, in 
the 1970s, Chris Langton was a student dropout computer programmer who became 
fascinated with the same questions, and he wanted to create "artificial life", whatever 
that might be, in computer simulation.  He was fascinated by The Game of Life, 
eventually found von Neumann's work, and set about the daunting task of creating 
more self-reproducing cellular automata patterns, which he ultimately succeeded in 
doing. 

Earlier, Stephen Wolfram had divided the rules of cellular automata into four 
classes, depending on what kind of behaviour they produced.  In Class I, everything 
died within a few time steps.  Class II rules would lead, after a shorter or longer 
time, to static or oscillating clusters.  Class III rules led to boiling chaos.  With Class 
IV rules, the cells were not chaotic, they showed quite a lot of order, but they never 
settled down.  The Game of Life is in Class IV. 

Working on his Ph.D. thesis in the 1980s, Langton showed that three of these 
classes have deep things in common with dynamical systems.  The classic kind of 
dynamical system is a mechanical system driven by forces, though the term is now 
often used to cover other kinds of system that behave in analogous ways.  Examples 
would be a pendulum, a gyroscope, or the solar system.  Langton showed that Class 
I cellular automata correspond with systems that grind to a halt.  Class II 
corresponds to things like pendulums that keep oscillating (forever, if there's no 
friction).  Class III corresponds to the recently-discovered chaotic nonlinear systems 
that wobble and jerk along erratically and unpredictably.  However there was no 
known dynamical behaviour that corresponded with Class IV. 

Neither was it known what it was about the automata rules that determined 
their class.  Langton eventually discovered that the determining parameter was the 
probability that a cell would be alive at the next step (which is analgous to 
Kauffman’s K parameter  that measures connectedness to neighbours).  If that 
probability was close to zero, everything died quickly - Class I.  Slightly larger 
probabilities yielded Class II, and the larger the probability, the longer the system 
took to settle down.  Probabilities above about 0.3 yielded chaos.  And at a 
probability of 0.273:  Class IV.  The Game of Life and its relatives in Class IV sit at the 
edge of order, on the brink of chaos.  Like Kaufmann, Langton conjectured that 
living systems sit in this realm between order and chaos. 
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Complexity 
Langton showed another important connection.  Class IV corresponds to what 

are called second-order phase transitions.  An example of a first-order phase 
transition is when ice melts into water.  At a particular temperature the ordered 
crystal lattice of ice molecules disintegrates and the molecules tumble around 
chaotically together as water.  In first-order transitions, the change is discontinuous - 
either it is ice or it is water.  However certain systems, usually at higher pressures, 
go through a more continuous second-order transition.  Above the transition 
temperature the material is liquid, but it has little "islands" of ordered molecules.  If 
the material is cooled, the islands extend and branch and begin to interlock and 
break apart.  Right at the transition the islands are constantly forming, interlocking, 
breaking apart, dissolving and reforming, sometimes branching and extending for 
long distances through the material.  The material is neither liquid nor solid, with a 
lot of order but constantly shifting and reforming.  As the temperature is lowered 
further, the islands begin to lock together, the chaotic "liquid" parts become isolated 
and smaller and eventually the whole structure freezes.  The sequence is like the 
family of binary networks described earlier. 

The description of a second-order phase transition gives as good a picture as any 
of a kind of behaviour that is neither completely ordered nor completely chaotic, but 
is an ever-shifting dance between the two.  This kind of behaviour has been called 
complexity.  Complexity occurs only in systems that are self-organising. 

The relationship between complexity, self organisation and chaos is illustrated 
schematically in Figure 2.1.  The progression of behaviour observed by Kauffman 
and Langton is controlled essentially by the strength of the interactions between 
components of the system – through the number of connections to neighbours in 
neural networks or through the probability of a cell being alive in cellular automata.  
With weak interaction nothing happens.  At a certain threshold, self-organisation 
begins.  As the strength of the interactions increases, the number of possible states of 
the system increases and its behaviour becomes more complicated.  With sufficiently 
strong interactions another threshold is crossed, the number of possible states 
becomes essentially unlimited and the behaviour becomes chaotic.  Complexity is 
the name given to the regime just short of chaos, when the number of possible states 
is large, the behaviour is complicated, but there is still some order discernible. 

 

 
 

Figure 2.1.  Complexity occurs on the brink of chaos. 
 



   
  

 

72 

Systems that exhibit complexity are called complex systems.  Like chaos, the term 
complexity is used here with a particular technical meaning.  A complex system in 
this technical sense is one that exhibits complicated behaviour even though it might 
be made up of quite simple components, such as the lights and switches in a binary 
network. 

A complex system in this sense is thus different from, say, a motor car or a 
nuclear power plant.  A car is complicated, in the sense that it has many different 
kinds of components, each performing a distinct role, but it is not complex in the 
technical sense, because its behaviour is fairly simple and rather predictable (to an 
expert in motor cars).  A car is capable of a range of detailed behaviours, but only if 
there is a human being controlling it.  Left to itself, a car will behave in fairly 
predictable ways.  For example, it won’t start by itself, so in the stopped state it is 
very predictable and pretty boring.  Started, put in gear and left to itself, a car will 
move in a wide arc until it hits an obstacle.  If it doesn’t hit an obstacle it will move 
in circles until it runs out of fuel.  On the other hand, if you feed your dog and take it 
for a walk you will observe a range of behaviours that are not predictable in detail, 
though they will still be typical of the way dogs behave. 

 
The Character of Self-Organising Systems 

Dogs have character.  A young dog, taken for a walk, will run, sniff the base of 
trees and posts, chase thrown objects, chase birds, come when called (though with 
variable reliability) and so on.  Cats do none of these things – they have a quite 
different character. 

Just like dogs and cats, many self-organising systems have recognisable kinds of 
behaviour, even though the details of their behaviour may not be very predictable.  
The particular mix of such behaviours establishes what we can reasonably call the 
character of a system.  There are also some general features common to most self-
organising systems, and these properties have much to teach us about life and 
economies.  Some of the most important features can be illustrated through the 
example of convecting fluids. 

Spontaneous order 
 

 
 

Figure 2.2.  Convection in a layer of fluid heated gently at the bottom and cooled at 
the top.  This sequence shows, from the top, the development of a pattern of flow in 

a layer that started with nearly uniform temperature.  Flow lines reveal the 
circulation of the fluid, with cold fluid (dark grey) descending and hot fluid (light 
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grey) ascending.  Closer flow lines correspond to faster flow. 
 

An example of the spontaneous emergence of order is illustrated in Figure 2.2, 
which shows a heated layer of fluid starting to convect.  This example is from a 
computer simulation, which is convenient because the internal differences in 
temperature can be revealed by different shading (black is cool, white is warm).  The 
bottom of the layer is heated, so the fluid there becomes hotter and less dense and 
begins to rise buoyantly.  Conversely, the top of the layer is cooled, so the fluid there 
becomes cooler and denser and begins to sink. 

Starting from the top panel, the sequence in Figure 2.2 shows how four 
convection “cells” become established.  In each cell, warm fluid flows up on one side 
and cool fluid flows down on the other.  The convective flow forms into a regular 
pattern, with alternating upflow and downflow spaced fairly evenly across the tank. 

Order arises from instability 
In the first panel of Figure 2.2 a warm (light grey) blob is forming at the left-hand 

end of the tank.  By the second panel the blob has gathered strength and is rising 
faster, and by then a cold blob is starting to sink from the top.  In the later panels the 
initial warm upflow has settled into a steadier stream of warm fluid.  The initial 
growth of the warm blob occurs because the layer of warm fluid across the bottom of 
the tank is unstable. 

Something is unstable if a small push can trigger it to move further and further 
away from its initial position or state.  For example, if you stop a car at the top of a 
hill it will usually stay there.  However if you push it a little way forwards or 
backwards it will begin to roll down the hill, gathering speed as it goes.  It will not, 
by itself, return to the top of the hill.  On the other hand, if you stop the car at the 
bottom of a dip in the road and try the same thing, the car will roll back to the 
bottom by itself.  The car at the top of the hill is in an unstable position, and at the 
bottom it is in a stable position. 

It’s worth noticing that stability is not the same thing as equilibrium.  The car is 
actually at equilibrium at the top of the hill as well as at the bottom.  The difference 
between the positions only becomes apparent if you give the car a push, and it is 
then evident that the top equilibrium is unstable, whereas the bottom equilibrium is 
stable.  A stable equilibrium is one in which small disturbances tend to die away and 
the system tends to return to the equilibrium.  Conversely, an unstable equilibrium 
is one in which a small disturbance grows ever larger under the action of the forces 
within the system. 

Strictly speaking, if the warm layer at the bottom of the fluid in Figure 2.2 were 
exactly horizontal, then nothing would happen:  the warm fluid would be at 
equilibrium.  However the equilibrium is unstable.  If the fluid suffers any small 
disturbance, then the layer breaks up into columns that rise upwards.  In the 
computer simulation, a small volume of fluid at the bottom left-hand corner of the 
tank was set a little warmer than the rest of the fluid.  This slight deviation from 
equilibrium was the “push” that triggered the instability of the warm layer.  A chain 
reaction then ensued across the whole tank, one column triggering another, and 
another, until the flow settled into a fairly steady flow (Figure 2.2, fourth panel).  
Thus the initial instability of the warm layer at the bottom of the tank triggered the 
whole pattern of ordered flow throughout the tank. 

We often think of instability as a bad thing.  Political or economic instability are 
deplored, and indeed they can be destructive.  However instability can also be the 
beginning of something new and better.  We need to be open to change if we are not 
to languish and stultify. 
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The freedom of options 
Many self-organising systems can exist in more than one state.  This is illustrated 

in Figure 2.3, in which the same tank of fluid as in Figure 2.2 convects in either two, 
three, four or five cells.  Each panel is from a different simulation in which the fluid 
was “pushed” in a slightly different way at the start. 

The middle two cases of Figure 2.3 are stable, and will continue in their three- or 
four-cell patterns indefinitely.  On the other hand the two-cell case is fluctuating and 
in the five-cell case the left-most cell is slowly shrinking.  These cases may revert to 
three or four cells.  Thus in this system there are two stable states, with three cells 
and four cells, respectively, and two other “nearby” states (with two or five cells) 
which are not completely stable but may persist for some time. 

 

 
 

Figure 2.3.  Different convection patterns induced by slight differences in the way 
each case was started.  Each of these panels is from a separate experiment like that of 

Figure 2.2 (which is shown in the third panel), after the convection in each has 
become fully developed. 

 
In this simple system there are only a few stable states, but a more complex 

system might have a large number of stable states.  Some of the binary networks 
described earlier have large numbers of alternative states.  The Game of Life and its 
Class IV relatives are extreme, and seem to have an almost unlimited number of 
alternative states.  Complex self-organising systems have the freedom that comes 
from having many available options. 

Energy flow and disequilibrium 
Energy must be supplied continuously from outside to maintain the organisation 

of a self-organising system.  Our tank of fluid must have heat supplied to its base so 
that cool fluid arriving from the top can be continuously reheated.  The lights and 
switches of the neural networks are driven by electricity, the chemical systems must 
be fed with reactants and lasers must be "pumped" with intense light. 

If the bottom and top of the tank were insulated, so that no heat could flow in or 
out, the convection would die away.  The fluid would come to a thermal equilibrium 
in which its temperature was uniform throughout.  There is only one equilibrium 
state for an isolated system, and in that state the system is static. 

The flow of energy through the system keeps it out of thermal equilibrium.  This 
is a key feature of self-organising systems:  they are not in equilibrium, they are far 
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from equilibrium.  It is disequilibrium that allows them to have multiple states and 
interesting behaviour.  

Complexity far from equilibrium 
The further a self-organising system is from equilibrium, the more complex it 

can become.  The tank of fluid in the examples of Figures 2.2 and 2.3 is heated gently.  
If the tank is driven further from equilibrium by heating it more strongly, the 
convection becomes more complicated, as is shown in Figure 2.4.  The sequence on 
the left is moderately heated, while the sequence on the right is strongly heated.  The 
pattern on the left changes with time, and regular cells are not so well-defined as in 
Figures 2.2 and 2.3.  The flow on the right is even more unsteady and cells are hardly 
discernible.  Upwellings merge with other upwellings, and new upwellings spring 
up spontaneously. 

 

 
 

Figure 2.4.  Time sequences (top to bottom) showing convection when a layer of 
fluid is more strongly heated than  in the previous Figures (temperature differences 
between the bottom and top surfaces are larger in these cases).  Heating is moderate 

in the left-hand sequence and strong in the right-hand sequence. 
 

If the fluid is heated strongly enough, the flow pattern becomes technically 
chaotic.  In fact the idea of chaos originated from studies of convection much like 
this example.  This progression from relative simplicity (Figure 2.2) through greater 
complexity (Figure 2.4) to chaos is the equivalent of the progression from simplicity 
through complexity to chaos in neural networks and cellular automata, summarised 
in Figure 2.1.  In convection the strength of heating is equivalent to the strength of 
the interactions in the other examples. 

The neoclassical theory is a theory of small variations around an equilibrium 
state.  It therefore completely misses the possibility of complexity.  The natural 
domain of life and economies, we will see as we go along, is far from equilibrium, 
and the neoclassical theory has little to teach us about them. 

Imperfect order and metastability 
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The pattern of cells in the last panel of Figure 2.2 is regular, but not perfectly 
ordered:  for example, the leftmost cell is smaller than the others.  This is typical of 
many self-organising systems:  the order within them is recognisable but imperfect, 
rather as we recognise our friends as human beings even as we are aware of their 
individual differences.  Thus self-organising systems tend to fluctuate around a state 
of ideal order. 

On the other hand once a pattern of organisation is established it may not be 
easy to change.  The convection patterns in the tank have a degree of stability, which 
accounts for their persistence.  However the stability is not absolute – it is possible 
with a moderate effort to change the system, for example by applying extra heat to 
one part of the base of the tank.  If enough extra heat were applied in the right place, 
then the flow pattern could go through a transition and then settle into a different 
pattern.  States with a limited range of stability of this kind are called metastable. 

Hypersensitive transitions 
If a self-organising system makes a transition from one metastable state into 

another it may be extremely sensitive to small influences.  In the tank of convecting 
fluid, this sensitivity is most obvious as the convection begins.  The initial differences 
between the cases shown in the third and fourth panels in Figure 2.3 were very 
minor, involving just the placement of a small volume of warmer fluid.  Even a very 
tiny initial difference is enough to cause the fluid to go into one state or the other.   

The example of a car stopped at the top of a hill is another illustration of this 
sensitivity.  A ball bearing placed on top of a bowling ball would be much more 
sensitive, so sensitive that it would be nearly impossible to get it to stay poised at its 
balance point.  These examples bring out the point that hypersensitivity occurs when 
the system is in a state of unstable equilibrium. 

Extreme sensitivity can also occur in more complex systems after some internal 
organisation has been established.  More complex systems can reach a bifurcation 
point where there are two alternative states they can move into.  At the bifurcation 
point the system is extremely sensitive to slight influences, either internal or 
external, that can tip it either into one path or the other.  An example could occur if 
the unsteady two-cell pattern of flow in the first panel of Figure 2.3 were to break up 
into a three- or four-cell pattern. 

Unpredictability 
Chaos has become famous, or infamous, because a chaotic system is not 

predictable.  The unpredictability of the Earth’s chaotic weather systems has been 
popularised through the metaphor of the butterfly wing.  Even a tiny disturbance, 
such as the flap of a butterfly’s wing in the Amazon forest, might deflect the system 
onto a course that results in a hurricane in the Atlantic ocean two weeks later.  
Chaotic systems are in a continuous state of hypersensitivity. 

Complex systems are not always in a hypersensitive state, but their 
hypersensitivity during transitions between metastable states means they also are 
unpredictable.  They are unpredictable because their course through the transition 
could only be predicted if their state was known with infinite precision.  Since we 
never have infinitely precise knowledge of the world, we cannot in practice predict 
the course of such systems. 

Information, memory and history 
The alternation of stable states and sensitive transitions means that complex 

systems are sensitive to their own history.  For example, the pattern of flow  at each 
moment of the sequences in Figure 2.4 is determined by the state the fluid was in at 
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the previous moment.  The point may be more obvious in the Game of Life, where it 
is clear that the pattern at one step is strictly determined by the pattern in the 
previous step.  In the Game of Life the influence of the initial configuration flows 
through every succeeding step for as long as the Game continues.  A different initial 
state will change the entire future development of the Game.  Thus the individuality 
of the system depends on its individual history.  In this sense the system remembers 
its past behaviour through its internal structure.  We can think of the internal 
structure of a system as embodying information about the system’s past.  Evidently 
the more complex neural networks and cellular automata can embody a large 
amount of information about their history. 

 
First Lessons 

What we have covered so far about self-organising systems already offers 
insights into life and perspectives on how to approach economic systems. 

Like complex systems, living organisms require a flow of energy to maintain 
them.  Plants get their energy from sunlight, while animals and fungi get their 
energy from consuming existing organic material.  If we stop eating, we die.  If any 
organism is cut off from its energy supply, it dies.  Like self-organising systems, life 
is out of equilibrium, and death is a return to equilibrium. 

Every organism resembles others of its species, but it also has a distinctive 
individuality, and that individuality is not completely fixed.  A horse is a horse, but 
each horse is slightly different from other horses.  The characteristics of horses and 
people persist through life, even as their bodies change and age.  Biological systems 
tend to have a recognisable normal state, but they fluctuate, and are never exactly in 
an ideal state.  Like complex systems, they are metastable. 

A classic example of metastability is the regulation of body temperature in 
mammals.  Our internal temperature is not fixed, but it is closely regulated.  If our 
temperature rises too high, cooling processes become stronger, so that the balance of 
processes is shifted and our body cools.  If we get sick, the balance of processes is 
deliberately shifted so that our bodies become warmer, in other words we get a 
fever.  Thus our body temperature is not a result of our bodies coming to a simple 
equilibrium, but rather it results from a shifting balance of competing processes with 
strong feedbacks.  In physiology this kind of shifting dynamic balance is called 
homeostasis7.  Many other physiological processes are regulated by homeostasis, 
including our immune systems and the balance of metabolic chemicals in our cells. 

Complex and living systems have a combination of resilience and adaptability.  
They remain close to a metastable state in normal circumstances, although they are 
always fluctuating around it.  A small stress will move a system away from its 
optimum, but it will return when the stress ceases.  However if a larger stress is 
experienced, a complex system has the option of slipping into another state, thus 
adapting to changed circumstances. 

However the resilience of a complex system is not unlimited.  Under extreme 
stress, a system may lose complexity and degrade to a simpler system.  An example 
comes from tropical rainforests, where most of the biomass is in the living 
organisms.  The soil is quite poor in nutrients, which normally are rapidly recycled 
into living organisms.  When rainforest is burnt, the remaining soil is poor and it 
quickly bakes hard under the tropical sun.  Such damage to the ecosystem is not 
easily reversed, and would only be repaired by encroachment of vegetation from 
adjacent areas and a gradual rebuilding of biomass and diversity. 

Transitions between metastable states are pervasive features of biological 
systems.  Growing organisms, including human embryos, go through many 
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bifurcation transitions.  During those transitions they are hypersensitive to 
disturbance, especially by foreign chemicals. 

Our lives pass through hypersensitive transitions:  a seemingly trivial choice 
(visiting a different social group) might move us into a dramatically new phase of 
life (marriage).  Although they are generally welcome, such changes are usually also 
confusing and disconcerting.  History also can be changed by small events or 
inspiring individuals.  Life is not predictable. 

Human organisations also tend to exhibit a combination of metastability and 
sensitive transitions. No organisation is ever perfect, though its general structure 
may be well established, but once organisational structures or personal habits have 
become established, they can be hard to change.  If an organisation is changed it can 
give rise to a lot of confusion until a new structure is established. 

Whether we are talking about our own life, a human system or a living system, if 
it is too unstable, it may become chaotic.  If it is too stable, it will be boring, or dead.  
Systems that contain an appropriate amount of instability, that shift appropriately 
between order and change, retain their complexity, their unpredictability, their 
spontaneity and individuality.  Such a balance is healthy, and it provides adventure 
and surprise and ensures life is fun. 

Neoclassical theory has avoided the implications of instability in order to 
preserve the mirage of the general equilibrium, but instability is what makes self-
organising systems interesting.  Departure from the ideal state is not an 
imperfection, it is a healthy sign that the dynamic processes of the system are 
functioning.  Large fluctuations may signal a transition into another ordered state, 
possibly more complex than the existing one. 

On the other hand our present global economic system shows many signs of 
being so unstable that chaos threatens, but it is being treated as though it is an 
intrinsically stable system.  Our failure to recognise instabilities has allowed them to 
run out of control, regardless of whether they are benificial or harmful.  Only as we 
understand the intrinsic instabilities of the system can we hope to bring it into a state 
that is both prosperous and healthy. 

The neoclassical worldview implicitly undervalues history and experience, since 
a neoclassical system will inevitably return to its unique equilibrium state no matter 
what happens to it.  However the state in which a self-organising system exists at 
any time depends sensitively upon its individual history.  Any human organisation 
accumulates information that is carried by individual members of the organisation.  
Usually we just refer to this information as experience. As well as the particular 
skills each person brings into an organisation, they also learn many details of their 
particular role in the organisation.  The learning curve effect is due to such an 
accumulation of experience, and we have already seen that it can dramatically affect 
the structure of our economies. 

The recent dominance of neoliberal attitudes has led to widespread 
“downsizing” of businesses and public service organisations, and some very large 
public service operations have been suddenly privatised.  In the course of these 
changes a great deal of organisational memory has been lost, and there are now 
many examples in which an operation was less effective and more expensive after 
such reorganisations than before. 

Knowledge, information and understanding are central to our civilisation, to our 
humanity, and to life itself.  Without our scientific and technical knowledge, our 
industrial society would cease to function.  Cultural knowledge is the only thing that 
distinguishes civilised people from hunters and gatherers. 

In biological systems the storing of historical information has become explicit 
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through the development of the genetic code.  The genetic code of every existing 
organism carries information accumulated over billions of years since the beginning 
of life on Earth.  If this information is lost, the organism cannot be recreated.  This 
stored information, or memory, is essential to the persistence and continuing 
development of living systems.  Our genetic knowledge, the information stored in 
our genes that allows us to reproduce organisms like ourselves, is what 
distinguishes us from apes, from snails, from bacteria, from chemical soups and 
from inanimate rocks. 

 
Inner Workings:  Feedback and Exponential Growth 

The character of self-organising systems is determined by the internal 
relationships between their parts, and by the way those relationships change as the 
system develops.  The crucial relationships involve feedback, and feedback is 
fundamental to what follows in this book. 

Recall that recruitment among the ants induced a positive feedback in the 
distribution of ants between the two food sources of the ant experiment:  the more 
ants that go to source A, the more recruitment occurs, and the more recruitment 
there is the more ants will go to source A.  The feedback is called positive because 
the larger group tends to get still larger, while the smaller group gets still smaller.  
Positive feedback amplifies existing trends. 

Economies of scale induce positive feedback too:  they reduce costs, and these 
feed back through lower prices to greater market share and thence to increased 
economies of scale.  Thus the rate of growth of the largest firm may accelerate until it 
dominates the market.  The rise of the first column of warm fluid in Figure 2.2 also 
involves a positive feedback:  the taller the column is, the faster it draws warm fluid 
into itself, and the faster it adds fluid the quicker it grows. 

Exponential growth occurs when the rate of growth of something is proportional 
to its size.  For example, the rate of rise of the column of warm fluid is proportional 
to its height.  This property causes things to grow by successive doubling, with each 
doubling taking the same time as the last.  The reason is not hard to see:  if the 
column doubles in size over, say, ten minutes, then its rate of growth will then be 
twice what it was at the start of the ten minutes.  To double again it will have to 
grow twice as much, but it is now growing twice as fast, so it will accomplish 
another doubling in another ten minures.  It is a defining property of exponential 
growth that the size of the growing entity keeps doubling over a particular interval 
of time, called the doubling time. 

Exponential growth is the key process that initiates self-organisation.  
Exponential growth results from positive feedback, and it is a powerful process, 
because through it very small things can eventually grow to be very large by 
successive doubling.  The role of exponential growth is explicit in the convecting 
fluid and in the growth to dominance of a firm exploiting economies of scale.  In the 
ant experiment it is the competition between both streams of ants, each tending to 
grow exponentially through recruitment, that induces the chaotic collective 
behaviour.  Exponential growth will be present in every example of self-organisation 
that we encounter, be it physical, biological or economic.  It is thus central to 
understanding what follows.  It is also crucial to appreciating how perilous is 
humanity’s current situation on planet Earth. 

Feedback can be negative as well as positive.  Negative feedback tends to damp out 
or reduce a trend.  A swinging pendulum experiences negative feedback.  As it 
swings to the right, gravity exerts a force that tends to move it to the left, so the 
pendulum slows, turns and swings back towards the centre.  Momentum then 
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carries the pendulum to the left, where gravity exerts a force to the right, and the 
pendulum slows and turns again. 

Negative feedback tends to stabilise a system, whereas positive feedback is 
destabilising.  Without negative feedback from gravity, the pendulum’s momentum 
would continue to carry it away from the centre.  Negative feedback also comes into 
play in our convection example:  as the height of the fluid column approaches the 
height of the tank, each further increase in height leads to a decrease of the rate of 
growth.  This is the opposite of the case when the height was small, when each 
increase in height caused an increase in the rate of growth.  As a result, the column’s 
growth slows and stops.  As the other fluid columns reach their maximum height in 
turn, the system stabilises into steadily circulating convection cells. 

 
Nonlinearity 

The terms “linear” and “nonlinear” have achieved a fairly wide currency, and 
are commonly used in a number of senses, some precise and some rather loose.  The 
flexible use of words is part of the creativity of language, but it is useful here spell 
out precise meanings for these terms, because they are diagnostic of fundamentally 
different kinds of behaviour in dynamical systems. 

The feedback in the convection example changes from positive to negative as the 
column of fluid grows.  We can render this visually by making a graph in which the 
rate of growth of the fluid column is plotted vertically and the height of the column 
is plotted horizontally.  A sketch version of this graph is shown in Figure 2.5.  (If 
you’re not used to reading this kind of graph, don’t sweat it, you can still get the 
essential point visually.) 

 

 
 

Figure 2.5.  A sketch of the variation of the rate at which a column of buoyant fluid 
grows, versus the height of the column.  This illustrates the difference between a 

linear and a nonlinear relationship. 
 

At the start of the convection experiment, the rate of growth of the fluid column 
is proportional to its height.  In other words, the taller the column, the faster it 
grows.  This is represented by the dashed straight line in our graph.  We then say the 
relationship between rate of growth and height is linear.  However as the column 
height approaches the tank height, its rate of growth slows.  This means that the 
proportionality between its rate of growth of its height is broken:  the rate of growth 
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starts to decrease, even though the height continues to increase.  This is represented 
by the solid curve in the graph:  as we move along the curve, the rate of growth first 
increases, then goes through a maximum and drops towards zero.  Since this curve 
is obviously no longer straight, we can’t call it linear:  instead we call it nonlinear. 

One of the useful features of this kind of graph is that we can directly read the 
strength of the feedback, which is proportional to the slope of the curve.  Thus, when 
the column height is small, the slope and the feedback are positive and strong.  As 
the height increases, the feedback weakens (the slope becomes smaller), passes 
through zero (at the top of the curve) and then becomes negative. 

If the relationship stayed linear (like the dashed line), then the column would 
grow exponentially without limit.  But that isn’t realistic, because it would require a 
tank of infinite height.  In any real-world situation, a system that starts growing 
exponentially will eventually encounter some physical limitation on its growth.  As 
it does, its internal relationship becomes nonlinear and its behaviour may then 
change dramatically.  In the case of the convecting fluid, as the growth of the first 
column slowed it triggered the growth of other columns and the establishment of an 
organised pattern of flow.  That self-organisation would not have occurred without 
the physical limit on the growth of the column and the resulting nonlinearity in its 
internal relationships. 

Thus nonlinearity is also intrinsic to the occurrence of self organisation.  
Through nonlinearity, a self-organising system has both positive and negative 
feedbacks operating.  An elaborate system may have many different kinds of 
interaction occurring between its parts, some with positive feedback and some with 
negative feedback, and this gives it the potential for very complex behaviour. 

 
Limits, and Creative Responses 

In real physical or biological systems, unlimited exponential growth is not 
possible.  The system eventually encounters some limitation.  In the convection 
experiment, the limitation is the height of the tank.  A mob of kangaroos might grow 
in number when there is plenty of grass, but eventually there will be too many 
kangaroos and not enough grass.  A business firm with a new product might 
initially grow rapidly, but eventually the market will begin to saturate.  Such 
limitations were the subject of Thomas Malthus, in his famous Essay on the Principle 
of Population, published in 1799. 

The neoclassical attitude to limitations on growth is paradoxical.  On the one 
hand, individual firms are assumed to have very limited potential for growth, but on 
the other hand the total economy is assumed to have unlimited potential for growth.  
Neither assumption accords with commonplace observations of the real world. 

Although the central result of the neoclassical theory is the general equilibrium, 
the equilibrium is not a static state.  In fact it is a simple form of self-organisation 
that results from the assumed limitation on the growth of a firm, and we can directly 
identify features of the theory with features of self-organising systems.  The 
neoclassical theory allows that when a firm is small it may experience economies of 
scale which allow it to grow.  A crucial assumption of the theory is that there comes 
a point of diminishing returns above which decreasing returns to scale apply.  In other 
words, there comes a point above which any further growth of the firm would cause 
the profit per unit of production to decrease, so further growth is limited. 

Figure 2.6(a) shows the relationships of Figure 2.5 reinterpreted in economic 
terms.  Size of firm here corresponds to the height of the fluid column, and the 
equivalent of the rate of growth is the profit per unit of production (which can be 
reinvested to promote growth of the firm).  The point of diminishing returns (p.d.r.) 
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is the point where the curve has zero slope.  Above that point, there are 
diseconomies of scale – in other words, the feedback is negative.  It is the change 
from increasing returns to decreasing returns (in other words, from positive to 
negative feedback) that limits the size of firms in the neoclassical theory.  If a firm 
exceeds the point of diminishing returns its profit per unit of production will fall.  In 
that case a slightly smaller firm could undersell it.  The larger firm would therefore 
lose business and shrink back towards the point of diminishing returns which, in the 
neoclassical theory, is where profits are optimised. 

 

 
 

Figure 2.6.  The relationships of Figure 2.5 are reinterpreted in (a) in terms of 
neoclassical economic relationships:  profit per unit of production versus size of firm.  

The point of diminishing returns is marked as p.d.r.  In the real world, (b), 
increasing returns to scale persist to very large scale. 

 
There is actually another crucial neoclassical assumption that is rarely made 

clear outside the technical literature.  It is that the point of diminishing returns 
occurs well before a firm dominates a market.  In the neoclassical world, firms 
always remain much smaller than the market segment in which they operate, so 
there will be many firms to compete for your custom – but this is an assumption, not 
a prediction of the theory.  In the real world, where many sources of economy of 
scale are exploited, the point of diminishing returns may only occur as a firm 
dominates a market segment, or perhaps not even then in the case of a conglomerate 
or a transnational corporation. 

This means that in the real world the regime of increasing returns to scale 
extends to extremely large firms, as sketched in Figure 2.6(b).  Thus the feedback 
remains positive, or may even increase, and roughly exponential growth can 
continue until the firm reaches a very large size.  Eventually some limit must be 
encountered, but in the case of Coca Cola, for example, the only limit may be the 
finite human population of the world. 

There is a close analogy here with fluid convection.  The neoclassical regime is 
equivalent to a fluid layer heated just strongly enough to trigger the onset of 
convection (which is the onset of self-organisation, see Figure 2.1).  In that state (and 
if the width of the tank is much greater than its depth) there is only one stable 
pattern which comprises very regular convection cells that are about as wide as the 
tank is deep.  The example in Figure 2.2 is heated a little more strongly than this 
marginal state, but it gives a reasonable impression of the marginal pattern. 

The real world implied by Figure 2.6(b), on the other hand, is like the strongly 
heated fluid layer on the right-hand side of Figure 2.4.  In this case there is little or no 
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discernible order and the system proceeds erratically, and possibly chaotically.  In 
the strongly heated tank, and in the real economy, the feedbacks are very strong and 
the system is very far from equilibrium. 

There are close parallels between physical and economic theories of marginal 
states, but before we discuss them we need to clarify a difference in terminology.  
Physicists describe the pattern of flow in the gently heated fluid layer in the 
marginal state as a steady state, whereas economists refer to the equivalent economic 
state as a general equilibrium.  However this state is not at equilibrium in the physical 
sense, since it requires a flow of energy (or economic activity) to maintain it.  Thus a 
physicist would say that the marginal state is not very far from equilibrium, whereas 
a strongly heated tank or the real economic world is very far from equilibrium. 

A theory of the marginal state of convection was worked out about a century ago 
by Lord Rayleigh. Rayleigh’s theory predicts the conditions under which convection 
will just begin, and it predicts the size of the convection cells in the marginal state.  
However the theory can’t even tell us how a convection pattern establishes itself, as 
in Figure 2.2, and it is of little use to describe the vigorous convection of Figure 2.4.  
Rayleigh’s theory is called a marginal stability theory.  He recognised that the 
mathematics of convection are tractable if you consider only small fluctuations 
around the marginal state.  Beyond the marginal state the mathematics becomes 
much more difficult or intractable, and further progress requires computers. 

The neoclassical theory is also a marginal stability theory, and indeed it is 
sometimes referred to as “the marginalist revolution”.  It only describes small 
fluctuations around the general equilibrium, because there the mathematics is much 
easier.  It predicts a form of self-organisation, and it is this self-organisation or self-
regulation that Adam Smith foresaw, and that has had such a seductive appeal for 
many people.  However the neoclassical theory only describes the simplest form of 
self-organisation, and it does not extend to the equivalent of the vigorous, unsteady 
convection of Figure 2.4.  To understand a vigorous, unsteady economy, we need the 
kind of conceptual tools that I introduced in the preceeding sections, and computers. 

It has only been over the past few decades, as computers have been used to 
explore beyond simplified realms like the weakest form of convection or the 
neoclassical theory, that scientists have realised that strong nonlinearities can induce 
very complex behaviour.  To progress beyond the limiting world of neoclassical 
ideas, we must move beyond analyses of such simplified systems.  Reaching limits to 
growth is only the beginning of the story:  it is where behaviour becomes complex 
and life gets interesting.  The living world found this solution to Malthus' dilemma a 
very long time ago. 
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8. Levels of Life 
 
The living world of which we are a part is at once familiar and mysterious.  

Living things are so profoundly different from inanimate things, and yet we take 
them so much for granted.  The idea that we are closely related to apes, and through 
them to all other living things, has been a shock to Western culture that has yet to be 
fully absorbed.  The contrary idea, that human beings are separate from and 
superior to other living forms, has been prominent feature of Western culture for 
millenia.  The scientific revolution and the so-called Enlightenment that it gave rise 
to reinforced this separateness by providing means to control nature, or at least to 
interfere with nature, to a degree not previously possible.  Yet, even as we exploit 
and destroy it, the living world around us is still deeply mysterious and fascinating 
to us.  What is life?  Where did it come from?  If we really are related to other living 
things, should we treat them differently? 

Another idea, both ancient and modern, is that we are interdependent with the 
rest of the living world.  Traditional societies, less “civilised” than ours, have 
retained this idea more strongly than we have, but now, through the science of 
ecology and through increasing disillusionment with modern life, the idea is 
regaining currency. 

Our intimate relationship with the rest of the living world is at the heart of the 
conception of economic systems I am developing here.  With an understanding of 
complexity, and using other knowledge now available to us, we can gain some deep 
insights into the nature and origin of living things, and of our place and role among 
them. 

 
Levels of Organisation 

The Belgian chemist Ilya Prigogine studied self organisation both in convecting 
fluids and in chemical systems.  There are some chemical reactions that generate 
striking regularities and patterns.  In some reactions, a solution suddenly changes 
colour, then suddenly changes back.  These are sometimes called chemical clocks.  In 
other reactions, waves of colour pass through a solution, sometimes forming striking 
spiral patterns that seem to rotate and expand continuously.  Prigogine showed that 
these are examples of nonlinear self-organising systems far from equilibrium8. 

There is one difference between these chemical systems and physical systems 
like convection or lasers, namely that simply driving the chemical system further 
and further from equilibrium does not necessarily result in a transition to self-
organisation.  In a chemical system there need also to be catalytic loops of reactions 
that provide self-reinforcing feedback, as we will shortly explore.  Studies of these 
special chemical systems have given us further insights into self-organisation.  They 
have also provided important clues about how living cells work and even about how 
life itself may have originated. 

Catalytic Loops and Positive Feedback 
A catalyst is a chemical that speeds up the reaction between two other chemicals 

but is itself left unchanged at the end of the reaction.  It is not uncommon in 
chemical reactions that one kind of molecule, which we can call a, reacts with 
another kind, b, to form a bigger molecule, ab, and ab then goes on to react with a 
third kind of molecule, c, but in the process b drops out, leaving ac.  Schematically: 

a + b -> ab;  ab + c -> ac + b 
You will notice that b is left over at the end, so the net effect is as if a and c had 
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reacted directly: 
a + c -> ac 

Now it may be that a and c can react directly.  There would then be two chemical 
"pathways" to the same result.  Usually the two reactions will go at different rates.  If 
the reaction involving b happens to be the faster of the two, then b is called a 
catalyst.  Its effect is to promote the reaction of a and c. 

Catalysts are used very commonly in industrial chemisty and, for example, in 
anti-smog devices in car exhaust systems, which are called catalytic converters.  It is 
not hard to understand why they are valued.  Finding a catalyst is like finding a low 
pass through a mountain range.  Catalysts provide an analogous kind of easier path 
for chemical reactions. 

Sometimes it happens that reactions can form catalytic chains, in which a 
product of one reaction catalyses a second reaction, whose product catalyses a third 
reaction, and so on.  A step beyond the chain is the catalytic loop.  A catalytic loop or 
catalytic cycle is a catalytic chain that closes upon itself.  They occur when the end 
product of a catalytic chain catalyses the first reaction in the chain.  If this sounds 
like a free lunch, be assured that it can only happen when there is a supply of 
reactants that bring their chemical energy to drive the system.  Catalytic loops were 
not well known until a few decades ago, when a few people realised their potential 
significance. 

Suppose you have a chemical "soup" with lots of different kinds of molecules 
floating around, and that many of these molecules can react with each other.  Then 
they will float around, bumping into one another and reacting or not reacting, and 
floating around some more.  Now suppose that amongst the ingredients are the 
chemicals that can form a catalytic loop.  Because they can catalyse each other, those 
reactions will go faster.  But then there will be more of them, since they produce each 
other, and they will then bump into each other more often, so they will go even 
faster.  Soon they will start using up the molecules that they need, and those 
molecules will then not be available to participate in other reactions that are not part 
of the loop.  The molecules belonging to the catalytic loop will come to dominate 
over all the other molecules in the soup. 

Catalytic loops are another example of a self-reinforcing, positive feedback.  
They generate the runaway instability of exponential growth:  the molecules that 
happen to be part of the loop multiply at the expense of the others until they 
dominate the system and there are no more "food" molecules to use up.  Such 
catalytic loops are crucial to the self-organising chemical systems studied by 
Prigogine, in which they provide the amplifying mechanism that leads to the 
development of the internal structure. 

Among those who studied catalytic loops in the 1960s were Manfred Eigen in 
Germany9 and Stuart Kauffman in the United States10.  Eigen studied biochemical 
reactions, in which catalysis is pervasive and in which enzymes function as the most 
common catalysts.  He and his colleagues found that biochemical systems can 
involve complex networks of reactions, and that these networks may contain closed 
loops.  It has been found that catalytic loops play an essential role in the metabolic 
processes of living organisms. 

Emerging into New Levels 
Eigen and his coworkers found that different catalytic loops could interact.  Each 

reaction in such a loop involves other inputs and outputs, and they found that the 
by-products of one loop could catalyse another loop.  In fact they found something 
remarkable:  a set of catalytic loops could itself form a catalytic loop.  They called 
these loops of loops "hypercycles".  Hypercycles represent a new level of organisation 



   
  

 

86 

within the chemical system. 
Perhaps it is worth reminding ourselves that these loops are not physical 

structures.  The chemical soup is not filling up with little loops of molecular string.  
The "loop" or "cycle" is just the sequence of reactions amongst the molecules in the 
soup, a sequence that happens to yield the products that it started with, so that it just 
keeps repeating.  The soup is still full of separate molecules floating around. 

Stuart Kauffman's interest in catalytic loops grew out of his fascination with the 
question of the origin of ordered stuctures in the natural world.  In fact the biggest 
question of all is about the origin of life itself, since living systems are far and away 
the most complexly organised things in the known universe.  The simplest free-
living organisms, the bacteria, are immensely complex, and even the DNA molecules 
that carry their blueprint are so complex that their origin is seriously puzzling.   All 
of earth's living organisms have DNA and RNA molecules in their cells.  DNA 
carries the genetic code, and RNA is a messenger that transmits that code.  Both 
DNA and RNA can reproduce themselves, so long as they are bathed in the complex 
chemical soup inside a living cell. 

One idea for how life might have originated was that if you could just form some 
DNA or RNA, then they could start reproducing themselves, and they would also 
lead to the production of other biochemical products, as they do today in a cell.  But 
DNA and RNA are immensely large and complex molecules.  They are long spiral 
chains, and to reproduce they need many other kinds of molecules in a supporting 
cast.  It seemed to Kauffman that it was very unlikely that all of the ingredients 
could come together spontaneously to form self-reproducing DNA or RNA.  There 
must have been precursor stages involving less complex molecules and reactions. 

Kauffman actually conceived of the possibility of catalytic loops theoretically (he 
called them autocatalytic sets).  His idea then was that the number of possible 
reactions between molecules multiplies rapidly as the number of kinds of molecules 
increases, so if you kept increasing the kinds of molecules in a soup you might reach 
a stage at which a catalytic loop becomes likely.  Thus if you have only three 
molecules, there are three ways you can pair them off.  But if you have four 
molecules, you can make six pairs.  If you have n molecules, you can make n(n-1)/2 
pairs, so if n = 100 you can make 4950 pairs (100 times 99, divided by 2). 

Now the real key is that as you combine small molecules to make bigger 
molecules, there are more possible kinds of molecule.  So if you start with 10 kinds of 
small molecules, a, b, c and so on, then by pairing them you can make 45 kinds of 
bigger ones, ab, ac, bc, and so on.  With those you can make 990 kinds like abac, adcc, 
and so on, and with those you can make nearly half a million kinds ... and so on.  
Kauffman reasoned that even if only some of the pairs would actually react, and 
even if only a few of those reactions were catalytic, and even if only a small fraction 
of those could be catalytic loops, there should come a point at which there is a 50% 
chance that a catalytic loop will occur.  If there are more kinds of molecules than that 
threshold level, then catalytic loops would be almost inevitable.  He proved a 
theorem to that effect. 

Kauffman collaborated with two computer jocks who had worked in chaos 
theory, Doyne Farmer and Norman Packard, to develop a computer model with 
reasonably realistic chemistry programmed into it.  They showed that in their model 
system catalytic loops occurred much as Kauffman's theory predicted11. 

The logic Kauffman used to argue for and demonstrate catalytic loops (at least in 
a computer model) applies also to Eigen's hypercycles.  As a system's complexity 
rises, catalytic loops can form.  As catalytic loops start to form, many more kinds of 
them become possible, and eventually loops of loops become likely.  The system 
starts to build upon itself.  As its complexity increases, the potential for even greater 
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complexity is created. 

Building Complexity Upon Complexity 
During the twentieth century, a way of looking at complicated systems, 

including both human-made and living systems, slowly emerged and became 
known as "systems thinking" or "systems science"12.  It has been used extensively in 
engineering as well as for inquiring into the nature of living things.  The central idea 
of systems thinking is that new properties, patterns or behaviours can emerge in the 
system that are not present in its parts separately.  Properties of this type are called 
emergent properties, because they only emerge when the system is fully connected 
and interacting as a whole. 

The structures that appear in the self-organising systems we have been 
discussing are therefore emergent properties:  the patterns that develop in binary 
networks and the flow structures in a convecting fluid for example.  The erratic 
collective behaviour of ants that interact socially, by recruiting each other, is outside 
the range of behaviours exhibited by isolated ants, and so it is a property that 
emerges only when there are many ants. 

Intrinsic to the systems way of thinking is the idea of levels of a system.  Thus 
emergent properties are present in one level of a system but not in the level below it, 
the level of its component parts.  This leads to the idea that there may be many levels 
in a system, since the component parts may themselves be composed of smaller 
parts.  Thus catalytic loops emerge from the interactions of moderately complex 
molecules, but the molecules themselves are composed of atoms, and the atoms are 
composed of nuclei and electrons, and the nuclei are composed of protons, neutrons, 
etc.  At each of these levels there are properties that do not exist at the next level 
down. 

From this perspective, hypercycles of catalytic cycles can be viewed as a second 
level of organisation above the level of catalytic cycles, with the potential to develop 
new emergent properties of its own.  If two levels can develop, why not more?  
Could the rich variation of hypercycles give rise to phenomena that are not hinted at 
by the individual properties of catalytic loops or molecules?  Is there any limit to 
how many levels of organisation might emerge?  And what sorts of surprising 
properties might emerge as higher and higher levels developed?  The implications of 
this conception are powerful, for they suggest that the properties of living systems 
might be explained in this way. 

We have to turn to the living world for familiar analogies or examples of systems 
that clearly exhibit more than one level of complexity.  Thus an ant is an organisation 
of many single cells into an organism, whereas an ant colony is an organisation of 
many ants into a social system.  The ant colony can behave collectively in ways that a 
single ant is not capable of.  We are led in this way to conceive of multi-level, 
complex, self-organising systems. 

 
Life from the Other End 

The grand sweep of human history, of nations and civilisations, is a story of ever 
greater accomplishment.  The present is always the pinnacle from this perspective, 
and it is easy to slip into the hubris of believing that we are therefore smarter than 
our historical forebears.  We tend to see prehistory as an even more primitive time.  
We see less intelligence and less complexity in other living forms.  Some forms of life 
we can't see at all because they are so small.  It’s easy for us to regard all other forms 
as inferior and less interesting. 

Perhaps if we appreciated better that our human dramas are variations on an 
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unimaginably ancient plot we would feel less hubris and more humility.  People 
who live closer to nature tend to have a higher appreciation of its subtlety, and some 
have achieved profound insights.  To such wisdom we can add the more novel 
notion that our human nature, our intelligence, our very thoughts and passions are 
as much a product of the world around us as of the world within us:  we and our 
living environment have coevolved.  

It takes an act of imagination to appreciate past times on their own terms.  What 
would it have been like, for example, to be a Cro-Magnon cave artist creating a work 
of art like nothing that had existed before, or an early Homo Erectus clan, making 
tools the like of which had never existed before, living in a tight social structure and 
perhaps using the first magic of language, or an early Homo Sapiens with a 
language already gaining richness and expanding the communion among the 
people? 

One way to gain a greater appreciation of the wonder of the story of life is to 
view it from the other direction, starting from the beginning and working our way 
forward in time.  This story is very much older than the story of people.  Because of 
the vastness of time involved, we need to acquire some perspective on the 
landscape.  Some of the more familiar landmarks from the more recent past can help 
us.  In Table 2.1 some of those landmarks are listed, along with more ancient ones, 
with rough measures of time next to them.  We don't need any great precision for 
our present purpose. 

Modern human beings have been around for much longer than written history 
or permanent settlements.  The transition from chimpanzee-like apes to humans is 
now emerging from fossil finds in Africa, and it seems to have occurred over about 
the past 5 million years.  Homo Erectus is classified as being more human than ape, 
and dates from about 2 million years.  Mammals have been the dominant large land 
animals since the dinosaurs were extinguished at the end of the Cretaceous era 65 
million years ago.  Dinosaurs had been dominant for over 100 million years before 
that, and land animals date back to the late Permian era, which ended 250 million 
years ago. 
 
 
Table 2.1.  Landmarks of the past. 
________________________________________________________________ 
Era Beginning (years ago) 
________________________________________________________________ 
 
Written history 5 thousand 
Homo Sapiens 200 thousand 
Humans 2 million 
Mammals (dominant) 65 million 
Land animals 250 million 
Multicelled creatures 600 million 
 
Formation of earth 4.5 billion 
________________________________________________________________ 

 
Until the second half of the twentieth century, the history of life was known only 

back to the beginning of the Cambrian era, 540 million years ago.  This was when the 
first creatures with hard shells and bones emerged, and shells and bones can become 
fossilised much more readily than soft body parts.  Some soft-body fossils have been 
preserved from about 600 million years, and these are of strange "Ediacaran fauna" 
that are very unlike later forms of life.  All of the fossils mentioned so far are of large, 
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multicellular creatures and plants.  Fossils of single-cell life forms have been sought 
more systematically in recent times, and they have been found in rocks dating from 
a much greater span of time preceeding the Cambrian era, billions of years in 
duration. 

Another fruitful approach to untangling the history of life on earth has come 
from molecular biology, through which the similarities and differences among life 
forms can be viewed at a much more intimate and detailed level.  It has even proven 
possible to estimate the times since different groups diverged from each other, based 
on the differences accumulated subsequently, and these estimates have been 
corroborated from the fossil record and radiometric dating of rocks.  The methods of 
molecular biology have also revealed a world of unsuspected diversity among 
single-celled life forms, a world that is probably still far from fully explored. 

A thousand years is beyond the range of our personal experience, and so it is 
difficult for us to imagine such a span of time.  It is quite impossible to imagine a 
thousand of those periods on end, but that is what a million years comprises.  A 
million years ago there were no modern humans, and many different kinds of large 
animals roamed the world that no longer exist.  Many landscapes would have been 
noticably unfamiliar.  A billion years comprises a thousand periods of a million 
years on end.  A billion years ago there may have been no multicelled creatures.  The 
earth's continents were in shapes that would be unrecognisable to us now.  It is easy 
to list some numbers in a table, but it takes a serious effort of imagination to begin to 
grasp what those numbers mean.  The earth formed about 4.5 billion years ago.  It is 
very, very old. 

 
Birth of Earth and Life 

The earth formed from dust and rocks left over from the formation of the sun.  
Over a very long period, perhaps 50 million years, this material gradually gathered 
into larger chunks, until the largest bodies captured all the rest.  Towards the end 
this process was probably very violent, as Moon-sized bodies collided with larger 
planets, and the earth was probably largely molten for a time, though the surface 
would have cooled once the atmosphere became transparent.  Let us start our clock 
from the time when there was a cool, solid surface with water and oceans, perhaps 
4.5 billion years ago.  The subsequent story is necessarily sketchy, but we have 
enough clues to identify some highlights. 

For a very long time, several hundred million years, large and small rocks 
(meteorites) would have continued to fall from the sky and volcanos and 
earthquakes would have been frequent.  It is easy, already, to overlook the large 
span time I just named and to imagine constant havoc.  Geologists have sometimes 
compared the course of geological development with one person’s account of being 
in a war:  "Long periods of boredom punctuated by moments of terror."  Towards 
the end of this long period, things would have been fairly quiet much of the time in 
most places.  The atmosphere was probably largely carbon dioxide, belched from 
volcanos. 

It is quite possible that rich chemical soups were developing through much of 
this time.  Natural processes can generate some of the simpler organic molecules like 
amino acids, and these might have collected in pools, or in the cracks and crannies of 
the earth’s crust.  We have no knowledge of how far such soups might have 
developed before they were overwhelmed by lava or a meteorite impact, but this 
may have happened repeatedly for a very long time.  After perhaps 500 million 
years, the meteorite bombardment had greatly abated and the earth's slow internal 
heavings would have declined, though both would still have been well above 
today's level of activity.  Perhaps pockets of rich soup or early life were surviving for 
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long periods - ten thousand years, five million years? 
In my professional role as a geophysicist I glibly call this stage "the young earth", 

but even by then the earth was extremely ancient by human standards.  As much 
time had elapsed as the period from the first large fossils to the present.  We know 
that after one billion years there were living cells whose remains became trapped in 
rocks and preserved.  We don't know exactly which kind of cells these were, but 
biologists have been identifying the main likely kinds from among the present 
survivors. 

We don't know much about the transition from a complex chemical soup to 
something we would call a living cell, and the boundary may not have been very 
sharp.  In fact if life originated by the progressive accumulation of complexity, as I 
am suggesting here, then there might be no obvious point at which we would all 
agree that a living organism had come into existence.  We have a tendency to want 
to categorise everything, but categorising doesn’t work well when we’re dealing 
with gradual transitions.  It’s the same if we go looking for fossils of “the first 
human” and find that we argue a lot about who is “truly human”.  If we try to define 
things too precisely the discussion degenerates into a pointless semantic argument. 

We do have some interesting suggestions about how the transition to life might 
have occurred.  For example, some scientists in Switzerland have succeed in 
concocting "micelle droplets" that are self-bounded, self-generating and self-
perpetuating (in the sense of renewing their own structure, not in the sense of 
reproducing more of themselves)13.  Such droplets trap and concentrate the soup 
within them, thus promoting the growth of chemical complexity to new levels.  The 
transition to living cells may have passed through stages like these micelle droplets. 

 
Cells 

The earliest living cells may have been much less elaborate affairs than the 
"simplest" bacterial cells surviving today.  Now let me turn that statement around, 
and say that present-day bacteria are vastly complex affairs.  We will identify several 
main levels in this story of the ladder of life, and already the surviving bacteria are a 
long way up.  Bacteria are the least complex of the known surviving forms of life 
that are capable of independent existence.  Viruses are simpler, but they can survive 
only as parasites on other living things. 

There are many different kinds of bacteria in several major groups.  They have 
an amazing range of different metabolisms and ways of life14.  Some use only 
chemical energy, essentially eating rocks.  Some, like fermenting bacteria, feed off 
organic remains.  Some are photosynthesisers and give off oxygen.  Some cannot 
tolerate oxygen at all.  One group, the methanogens, can eat only formate, methanol 
and acetate.  Some capture carbon from atmospheric carbon dioxide, others capture 
nitrogen.  The distinctions between the bacteria are more in their biochemistry than 
in their appearance, so their diversity was not appreciated for a long time, and may 
still be only poorly glimpsed. 

Because the diversity of bacteria and other micro-organisms is still being 
discovered, the classification of micro-organisms is actively debated.  However one 
of the most fundamental distinctions is between non-nucleated, single celled 
organisms (mainly the bacteria) and all other organisms.  Lynn Margulis15 proposed 
a classification of life into five "kingdoms".  In this scheme, bacteria comprise the 
kingdom of prokaryotes, the non-nucleated cells.  The prokaryotes are sometimes also 
known as monera, but this term originally was applied to a broader range of 
organisms.  More recently the bacteria have been divided into the archaebacteria and 
the eubacteria – the “ancient” and the “true” bacteria. 
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All of the bacteria, and all currently living organisms, so far as is known, have 
DNA molecules encoding their genetic information.  DNA is an elaborate and 
sophisticated molecule that requires a large supporting cast of other oganic 
molecules to function, so it is highly unlikely that the first living organisms were 
based on DNA.  It was this thought that led Stuart Kauffman to suspect that DNA 
was the product of a long accumulation of innovations, starting with something like 
catalytic loops16. 

We have a tendency to imagine the heroic innovation - the first living organism, 
the first occurrence of DNA - and to imagine that it was a wildly unlikely leap upon 
which the whole future development of life depended.  Kauffman's logic suggests a 
different picture.  Once a certain level of complexity is attained, it will tend to 
diversify, exploiting its new potential, until it reaches a point at which a major new 
innovation leading to a new level of self-organisation becomes not just possible, but 
likely.  It is true, though, that “likely” in this context might mean “probable within a 
million years”, which is still wildly unlikely within a human lifetime.  However the 
world has plenty of time. 

DNA may well have had many relatives at the time it originated, each of which 
would have been quite complex.  DNA just happened to be the most successful at 
what they were all doing, so good in fact that it came to dominate and is now the 
basis for all known life forms.  This is not to imply that innovation and "progress" 
are inevitable, but just to suggest that when an innovation occurs it does so because 
conditions make it likely. 

So the first entities that we would call living cells were almost certainly not 
DNA-based, which implies that DNA would have been an invention of later, more 
elaborate cells.  These earliest life forms are thought to have lived off the chemical 
energy left lying around by physical and inorganic processes like rock-water 
reactions and lightning strikes.  Later forms have learned to exploit a wider range of 
resources. 

 
Hunger, Pollution, Recycling and Globalisation 

There would have been many times within that unimaginably vast span of time 
called the first billion years when a local pool of resources was all used, and the local 
organisms would have been limited to living off the energy released slowly by the 
earth's internal heat and natural chemical processes.  These early malthusian crises 
evidently stimulated new forms of organisation:  organisms learned to use the by-
products and remains of other organisms, and so the recycling of nutrients came into 
being. 

Photosynthesis is ranked as one of the most significant innovations of living 
things after the origin of life itself.  It allowed the anaerobic photosynthetic bacteria, 
who invented it, to capture energy from a continuous and more abundant source – 
sunlight – than the chemical energy of the crust.  Their earliest remains, rock 
formations called stromatolites, are known from about 1 billion years.  By 2 billion 
years their descendants, the cyanobacteria, dominated the earth, and they remained 
dominant for almost another 2 billion years.  That's twenty times the span of 
dinosaurs and one thousand times the span of humans. 

Photosynthesis yields oxygen, and so oxygen was released into the atmosphere.  
There it probably reacted quickly with other gases present at the time, until they 
were all gone.  Then the oxygen reacted with rocks and with minerals dissolved in 
the sea, to form oxides that accumulated as sediments.  From around 2.1 billion 
years, this sedimentation proceeded steadily, forming great deposits of iron oxide 
that we now exploit as iron ore.  During this time there would have been a low level 
of free oxygen in the atmosphere, in transit between its release from cyanobacteria 
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and its reaction with minerals, much as carbon dioxide is now a trace constituent of 
air, in transit from animals and volcanos to plants and other sinks.  This oxygen 
would have been a problem for life, because it is poisonous to the forms that existed 
then.  Organisms would have become restricted to places the oxygen could not 
reach, unless they learnt how to tolerate oxygen. 

By about 2.2 billion years there was a great crisis because the minerals that 
oxygen could readily react with were used up.  The oxygen began to accumulate in 
the atmosphere in large quantities.  Life was threatened by its own poisonous 
effluent.  (We have to be careful of my anthropocentric language here.  The "crisis" 
may have taken 200 million years to unfold!)  Oxygen reacts with many organic 
molecules and releases energy.  We see this if we burn wood or coal.  While the 
process was lethal for the bacteria of the time, it presented an opportunity to tap 
another energy source, a by-product of photosynthesis.  This opportunity was 
eventually exploited, and bacteria arose that could not only tolerate oxygen, but use 
it as an energy source, a source with ten times the energy content available to other 
cells.  Metabolic rates took another large step up. 

One more thing about prokaryotes.  Probably well within the first billion years 
they would have substantially affected the chemistry of the earth's surface and 
atmosphere.  Within a comparable elapse of time, those effects would have had to 
come into some kind of balance or cycle, otherwise the organisms would have 
starved, or choked on their effluents.  Thus a global system was established, linking 
minute forms of life with the largest physical scales and processes of the planet.  
Globalisation is not new.  Ever since then, the earth's systems would have remained 
close to balance, even as the balance shifted, as it did during the oxygen "crisis".  
Through all of that vast span of time, the bacteria have played the crucial role in 
creating and maintaining the balance, and they are still crucial to it. 

Ancient aliens visiting the one-billion-year-old Earth could, with close enough 
observation, have seen how every part of the planet was affected in some way by the 
micro-organisms thriving on it, how its atmosphere and ocean were held out of 
chemical equilibrium with its surface rocks, and how everything seemed to be in a 
state of dynamic balance.  They might even have described this remarkable planet as 
being miraculously alive. 

This global balance is the central concept of Gaia, James Lovelock’s idea that the 
living and inanimate systems of the earth closely regulate the surface environment, 
in the same way as an organism regulates its own internal environment.  Since the 
processes have a fundamental similarity to living metabolisms, Lovelock suggests 
that the earth deserves to be regarded as a living system17.  Not conscious as we are, 
but alive. 

 
Alliances and Mergers 

At some stage some of the energised, oxygen-breathing bacteria apparently got 
impatient with eating detritus and carcases and began to eat live bateria, which 
would be a rich source of nutrients.  This would have initiated a predator-prey 
relationship.  Predators are dependent on their prey:  if the predators are too good at 
catching their prey, they will live well for a while but then starve because no prey 
are left.  If predators are not so good, they can live on weak or dead prey and still do 
fairly well.  Thus these relationships tend to evolve towards a balance, and the 
species "co-evolve", with neither gaining a great advantage. 

At the bacterial level, eating another bacterium is a very intimate affair.  A cell 
wall must be breached and then its contents absorbed by the predator through its 
own cell wall.  Genetic material from the prey is floating around, and may interfere 
with the predator’s workings.  The distinction between the eater and the eaten is not 
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great.  The potential for incomplete digestion, for stand-offs and truces, is significant.  
If the life-styles of the protagonists are complementary, there might be some mutual 
advantage for the engagement not to proceed to completion.  As such truces 
evolved, some of them progressed to symbioses, in which the “prey” became 
dependent on the predator-host's genetic material and nutrients, while the host took 
some advantage of the high energy output of the prey-invader. 

Somewhere around 2.5 billion years into our story but perhaps over an 
extremely long period, a series of great innovations occurred:  several times in 
succession, two kinds of bacterial cells merged into an intimate symbiosis to form 
larger, composite, nucleated cells.  The nucleated cells are called eukaryotes, and are 
distinguished from the non-nucleated, simpler and smaller prokaryotes.  Eukaryotes 
have not only a nucleus but several types of “organelle” outside their nucleus.  It is 
these organelles that are thought to have originated from formerly free-living 
bacteria through symbiosis.  There is growing agreement amongst biologists that 
eukaryotes formed by symbioses between simple nucleated stock cells, oxygen-
breathing bacteria and, in the case of plants, photosynthetic bacteria.  Margulis goes 
further and argues that the simplest nucleated stock cells themselves resulted from a 
symbiosis of two kinds of bacteria18.  All of the eukaryotes take advantage of oxygen 
in their metabolisms, which are not as varied as the metabolisms of prokaryotes. 

In Margulis’ five-kingdom classification, the single-cell nucleated organisms 
comprise the second kingdom, protoctista (prokaryotes comprising the first 
kingdom).  The remaining three kingdoms are the multi-celled organisms:  plants, 
animals and fungi.  All cells in these four kingdoms are eukaryotes, nucleated cells.  
The multi-celled kingdoms differ according to which additional kinds of bacteria 
have been incorporated into their eukaryotic cells, which then determines their 
lifestyle. 
 
 
Table 2.2.  History of Life on Earth - the Greater Part. 
________________________________________________________________ 
Innovation or episode Time after beginning 
 (billions of years) 
________________________________________________________________ 
 
Stabilisation of earth's surface 0 
 
Chemical soups 0.1 (??) - 0.6 (?) 
First living structures 0.5 (??) 
DNA < 1 (?) 
CO2 fixation < 1 (?) 
Global recycling balance < 1 (?) 
Oldest known microfossil 1 
Photosynthesis ~1 
Cyanobacteria (aerobic, photosynthetic) 2 - 4 
Oxygen "crisis" ~2.2 
Oxygen metabolism ~2.3 
Eukaryotes (symbiotic nucleated cells) ~2.5 
Sex ~3.3 (?) 
Multi-celled organisms ~3.7 
________________________________________________________________ 
 

The emergence of eukaryotes led to cascades of dramatic innovations.  They 
invented sexual exchange of genetic material, which accelerates and magnifies 
genetic variation and promotes innovative evolution.  They formed great colonies, 
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and those colonies learned to specialise internally, forming into tissues and 
multicellular organisms.  In Table 2.2 is a summary the greater part of the history of 
life on earth, presented from the perspective of the beginning of the earth.  This vast 
span of time was dominated by single-celled organisms, but we would be mistaken 
to think that not much was happening. 

The protoctista are very diverse, and they exhibit some remarkable life cycles.  
Some of them exist as independent single cells until nutrients become scarce, at 
which point millions of them converge to form a multicellular body that sends up a 
fruiting stem like a fungus.  These are called slime moulds.  Other protoctista 
combine in pairs to form cells with a doubled quota of DNA, and subsequently 
divide.  Such experiments with combining DNA and living in large colonies must 
have given rise to sexual reproduction and to the three multicellular kingdoms19.  
Again we see that major innovations probably occurred not as a wildly unlikely 
leap, but as a result of a lot of parallel experimentation. 

 
Conglomerates 

Multicellular organisms represent another and major step upwards in 
organisation and complexity.  Billions of cells are choreographed in an unfolding 
pattern of enormous intricacy.  There is no master cell controlling the process.  The 
cells become specialised into hundreds of different kinds, each with a special kind of 
role. 

The emergence of multicellular organisms led to yet another great burst of 
innovation and diversification.  From about 3.8 billion years, impressions of soft-
bodied large animals were preserved in fine-grained rocks that have survived to the 
present.  At almost 4 billion years, animals began to form shells and skeletons that 
were more readily preserved as fossils and, simultaneously, the diversity of forms 
increased rapidly in the "Cambrian explosion" - a period of a few tens of millions of 
years.  By 4.2 billion years plants, insects and larger animals were emerging from the 
water and living on the dry, hostile surfaces of the continents.  By 4.3 billion years 
life was established on most of the continental surfaces.  By 4.4 billion years there 
were millions of species of multicelled organisms, the majority of them on land, and 
some of them were very large indeed.  By 4.5 billion years a great extinction was 
under way, as one species suddenly proliferated at the expense of many others. 

One of the innovations of the multicelled animals was a signalling system, 
channels of special cells with electrochemical connections - nerve cells.  Nervous 
systems became very intricate as they were used for more and more sophisticated 
internal communication and regulation and for analysing interactions with the 
outside world.  The latter process gave rise to complex knots of nerve cells where the 
potential for complex responses to external stimuli rose rapidly.  These knots became 
brains, which led to yet another level of complexity, with large brains containing 
many billions of interacting nerve cells or neurons. 

Like microorganisms, large animals learned to live in groups.  This required new 
forms of communication, through chemicals, touch, sound and sight.  Such social 
groups became pervasive.  Some of these animals even specialised into several 
different kinds within colonies that might number thousands or millions of 
individuals - ants and bees.  One species that had learned to communicate by sound 
and sight developed a complex sound communication system.  At the same time, 
and possibly because of this, their brains grew especially large.  They proliferated 
and increased their communication to such an extent that a new level of complexity 
seemed to be emerging. 

 



   
  

 

95 

Perspective 
In Table 2.3 is a rough summary of some of the main organisational levels that 

can be discerned in living systems.  Others might choose to construct such a ladder 
differently, perhaps with even more rungs.  I did not include photosynthesis, for 
example, because although it was a highly significant biochemical innovation, it did 
not involve a major new level of organisation.  We don’t really know how many 
transitions preceeded the emergence of prokaryotes. 

The least complex organisms that are capable of independent existence, the 
bacteria (prokaryotes) are at rung 3 on this ladder.  The first individual organisms 
that are evident to our senses, the multicellular organisms, are at rung 5.  Almost all 
of the living world that we directly perceive around us, the part that we wonder at 
and rhapsodise about, is within the top two rungs of this ladder.  These levels of life, 
comprising tens of millions of species, have existed for only about the last 10% of the 
history of the earth. 

 
 

Table 2.3.  A Ladder of Life's Organisation 
____________________________________ 

Brains, social systems 
Multicellular organisms 

Eukaryotes (nucleated cells) 
Prokaryotes (bacteria) 

First living cells 
Complex chemistry (catalytic loops, etc.) 
____________________________________ 

 
 

The emergence of major new levels of organisation seems to have occurred many 
times within the living world.  In this ladder of life, each step up involves the 
emergence of dramatic new properties.  We can glimpse an answer to the question 
posed earlier:  if molecules can beget catalytic loops which can beget hypercycles, 
through how many new levels of self-organisation might a system be able to 
develop, and what might be the result?   If we contemplate the increase in 
complexity that can emerge as we go up one organisational level, say from little 
lights to networks of lights and The Game of Life, and then we ponder what might 
happen if this process were to build through many more levels, then we might begin 
to glimpse, from a new perspective, the near-miraculous complexity and subtlety of 
living systems, and the richness and intricacy of the biosphere. 

It is no wonder we perceive such a radical distinction between the living and the 
non-living world.  Life is astonishingly complex, the more so as we look more 
closely.  There are deep lessons written around us, as we rush through our busy, 
narrow, modern lives, preoccupied with acquiring, squabbling and trivia.  We are 
embedded in the living world.  We are of the living world.  The web of life is ancient, 
intricate and, to our clumsy ways, subtle beyond our greatest awareness. 
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9. Creative Synergy - Complexity and Natural 
Selection 

 
By its ability to bring forth novelty, elaboration and diversity, the self-

organisation of complex nonlinear systems is a creative process.  Even in the 
inanimate world we can see a multiplicity of forms that have emerged in this way, 
like clouds, sand ripples, water waves and the spiral arms of galaxies. 

However there is a second natural creative process, whose operation is most 
evident in the world of life.  This is the process of natural selection acting on the 
variations amongst individual organisms.  To appreciate the depth of our 
inseparable and intimate relationship with other life forms we need to understand 
both processes of creation, and how they work together. 

The creativity of natural selection has been appreciated, at least by some, since it 
was proposed by Charles Darwin in the middle of the nineteenth century.  However 
natural selection is still widely misunderstood as being some kind of random 
accumulation of chance events which, it is correctly asserted, would be highly 
unlikely to yield complex living forms.  Therefore we need to understand just what 
Darwin's process is, and is not. 

Since the power of self-organisation has begun to be appreciated, it has been 
realised that self-organisation and natural selection may interact, and that they 
might powerfully reinforce each other, yielding an even more creative process 
through their synergy.  There are simple and good arguments for this view. 

 
Individual Variation, Natural Selection and Inheritance 

The most lucid account of the creative power of natural selection that I know is 
Richard Dawkins' The Blind Watchmaker20.  In it, Dawkins explains the central idea 
with care and precision, and he explores, with examples and illustrations, the 
manifold implications of the mechanism and the many misunderstandings that have 
arisen, including some among professionals in the field. 

Darwin's central idea is that there is a three-part process operating on 
populations of a species.  The first part is that variations amongst individuals arise 
regularly within a population.  The second part is that those individuals that are 
better suited for survival will tend to have more offspring, while those that are less 
well-suited will tend to have fewer offspring.  The third part is that offspring inherit 
all of their characteristics from their parents. 

That is all.  It was Darwin's genius to realise the implications of this three-part 
process and to pursue and illustrate them at great length and with great clarity.  We 
don't seem to have a good name for Darwin's theory.  The name would not matter so 
much if the theory were not so frequently misunderstood or misconstrued.   It is 
most-often called "the theory of natural selection", but strictly speaking selection is 
only the middle part of Darwin's process, and individual variation and inheritance 
are equally crucial.  On the other hand, the first part is not infrequently taken to be 
the whole theory.  Sometimes it is called Darwin's theory of evolution, but it is a 
theory of a mechanism for evolution, and Darwin’s is not the only proposed 
mechanism.  We need a shorthand for "the theory of inherited-individual-variation-acted-
upon-by-natural-selection".  I will call it "Darwin's theory" for lack of a better term. 

An immediate implication of the second and third parts of Darwin's process is 
that together they will ensure that those traits that are better suited to survival will 
tend to be passed on to greater numbers of descendants than those traits that are less 
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well-suited to survival.  The longer-term implication that was seen by Darwin, and 
by Alfred Russell Wallace independently, is that over many generations the 
population will become skewed towards those that are better suited to survival.  
Over long periods of time, a population might change substantially from what it 
used to be, to the point of becoming a separate species.  Given vast amounts of time, 
very large changes in organisms might accumulate.  This is a mechanism that might 
explain the great diversity of life forms upon the earth. 

Individual variation and inheritance 
A great deal of the subsequent discussion of Darwin’s theory has focussed on the 

occurrence of individual variations within a population.  It is a matter of common 
observation that individual variations occur.  In Darwin's time, in the middle part of 
the nineteenth century, the details of how parental characteristics are passed on to 
offspring were not known, but that this occurred was well-known from the practice 
of animal breeding, which is just artificial selection.  It was and is widely accepted, for 
example, that all the various breeds of dogs derive from wild populations of wolves 
through artificial selection, and a great variety of forms of dog have resulted.  
Although it was less clear how the potential for variation arose, Darwin argued from 
the fairly bizarre variations among domesticated animals like dogs and pigeons that 
there was a deep well of variations available.  He was thus able to argue that as the 
population was winnowed by natural selection new variations would arise 
regularly. 

Although the argument could not be made watertight in Darwin’s time, before 
the science of genetics was established, we can state Darwin’s argument in a 
rigorous form.  The logic is this:  if individual variations arise regularly within a 
population, then natural selection will be able to operate.  The assumption that 
variations arise spontaneously was and still is plausibly based in observation, but 
possibly because of a widespread reluctance to accept its implications it has been 
subjected to a great deal of critical comment. 

The science of genetics arose during the nineteenth century, when Gregor 
Mendel found that some characteristics, such as the different colours of pea flowers, 
are passed on to offspring as either one colour or the other, without blending.  He 
proposed that all of the characteristics that determine the form of an organism are 
passed on as discrete units or "particles" that were named genes.  The gene 
hypothesis received a big boost in the 1950s, when the structure of the DNA 
molecule was shown to carry a genetic "code" of the required kind, built into its 
double-helix molecular structure. 

Two distinct sources of variation in inheritance have been proposed.  One source 
is that in sexual reproduction the genes of both parents are shuffled together before 
they are passed on, so that siblings receive different combinations of their parents' 
genes.  Another source is that genes are presumed occasionally to be changed or 
damaged, and to then cause a mutation in offspring.  This second source is seen to be 
required for long-term changes in species because otherwise natural selection would 
just gradually winnow down the gene pool to that set that was most advantageous, 
and further evolution of the species would then cease. 

There is no reason to doubt that molecular pieces of the giant DNA molecule 
function as genes, but there are good reasons to doubt that the translation of the 
molecular code is as simple as has often been presumed.  Geneticists have known for 
a long time, for example, that only a few characteristics are passed on as separately 
as the colour of pea flowers.  Many characteristics are affected by several or many 
genes:  there is no single gene for hair colour, nor for nose shape, and so on.  
Conversely many genes affect more that one part of an organism.  Though this is 
fairly well known, its implications are not so well appreciated.  Those implications 
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are far-reaching, and only now are they coming to be fully appreciated. 
A great deal more is now known about the mechnisms of inheritance and 

variation than was known in Darwin's time.  Still, they are not fully understood, and 
perhaps our ideas are in the process of undergoing a substantial transition.  
However the implications for Darwin's theory should be kept in clear perspective.  
There is still no good reason to doubt that Darwin's hypothesis, that variations in a 
population are continuously generated, is a good description of the world.  Such 
variations are pervasive where ever biologists look.  Therefore natural selection is 
able to do its work, regardless of whether or not we know how the individual 
variations are generated. 

The power of selection 
Hardly anyone seems to criticise the natural selection part of Darwin's theory.  

On the other hand, few critics seem to comprehend the power of natural selection as a 
creative process when it is coupled with individual variation and inheritance.  The 
extreme form of this lack of appreciation is the total neglect of this part of Darwin's 
theory. 

A recurring criticism is that the theory proposes that complex organisms can 
arise from a random process, and that this is wildly unlikely or impossible.  The 
logic of this criticism  is correct, but its premise is not, because Darwin's theory is not 
just about the occurrence of "random" variation.  In Darwin's theory, individual 
variation, which need not be random in any strict sense, is acted upon by natural 
selection, which is definitely not random:  it yields a systematic trend.  Waldrop puts 
it nicely:  "Natural selection provides a kind of upward ratchet"21.  Natural selection 
permits variations "upwards" to greater fitness and eliminates variations 
"downwards" to lesser fitness.  Thus the trend is always one way, towards greater 
fitness. 

The great puzzle, which Darwin's theory seeks to address, is how highly 
complex structures (organisms) could arise without being designed and built by 
some itelligence (such as God).  This argument was eloquently made by William 
Paley in 1828, and it has become known as the argument from design.  How, Paley 
argued, could something as complex as an eye arise through the gradual changes of 
an evolutionary process when the many parts of an eye are so precisely, exquisitely 
adjusted into a functioning whole.  If you take any part of the eye by itself, it is next 
to useless.  Are we to believe that a whole, functioning eye came into being all at 
once?  Paley’s argument is a version of what Dawkins calls the argument from 
personal incredulity.  It amounts to saying "I haven't been able to think of a way that 
it might happen.  In fact, so far as I know, nobody has thought of a way.  Therefore I 
can't believe that it could happen."  This is a hazardous line of argument to adopt. 

Richard Dawkins recounts, in a more recent book22, a sequence through which 
an eye might evolve, getting progressively more useful at each stage.  Survival is a 
percentage game.  Even a patch of light-sensitive skin could be helpful if it allows an 
organism to detect a predator's shadow.  If the light-sensitive skin is in a depression 
on the surface of the body, then some information about direction can be obtained.  
If the depression becomes nearly closed at the body surface, then this effect is 
enhanced and a fuzzy image can be formed - it is the principle of the pinhole camera.  
A round blob of denser fluid across the opening acts as a rudimentary but useful 
lense, which allows an image to be formed even with a larger opening, and a larger 
opening allows more light to be gathered.  Once this level of structure has been 
attained, progressive refinement can lead to a sophisticated eye. 

Two Swedish biologists, Dan Nilsson and Susanne Pelger23, have made an 
estimate of the number of generations it might take to accumulate a sequence of 
changes like this, assuming that particular characteristics never change by more than 
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one percent, and always trying to err on the slow side in their estimates.  They 
concluded that it would take less than 400,000 generations.  For a small species like a 
fish, this might amount to 400,000 years.  For larger species it might amount to a few 
million years.  These are short times compared to the time since multicellular 
creatures emerged:  over 600 million years.  There would seem to have been plenty 
of time for eyes to have evolved, all the while being useful to their owners' survival.  
Eyes have in fact evolved independently in many lineages of animal, from 
vertebrates to octopus to spiders. 

Dawkins24 cites other examples, including computer simulations of spider web 
evolution, to show that the evolution of complex and beautiful structures may occur 
very plausibly by natural selection.  Of course these demonstrations by themselves 
do not prove that every presently existing creature has evolved.  What they show is 
that an argument that amounts to saying "I can't see how that could happen" is no 
argument at all. 

But the example of the eye is a powerful example.  It is one that has been 
repeatedly and reasonably raised, starting with Paley, and it concerned Darwin 
greatly.  How could an eye develop through natural selection?  What Dawkins, 
Nilsson, Pelger and others have demonstrated is that once you look carefully at the 
way natural selection (plus inherited individual variation) works, you find that it 
can accomplish some amazing things.  It is a powerful creative process. 

The last key to the great power of Darwin's theory (the whole composite process 
of individual variation, natural selection and inheritance) is inheritance.  Because of 
inheritance, small variations can accumulate, and they can keep accumulating until 
the organism is very different from its ancestor. 

There has been a great deal of resistance to the acceptance of Darwin's theory.  
Dawkins25 suggests three main reasons why.  First is the tendency to overlook the 
roles of selection and inheritance, and to imagine that it is a theory simply of chance.  
Second, the pace of evolution is beyond the direct perception of humans, because 
perceptible changes accumulate only after thousands or millions of years.  The 
changes in domesticated dogs are an exception to this, but one that is little heeded.  
Third, just as with self-organisation we’re not used to the idea of complicated things 
arising from natural processes.  Our only direct experience of seeing relatively 
complicated objects created has been of things we have made ourselves.  We have 
been a tool-making species for two million years.  We never saw how a tree is made, 
it just grows, but we have seen a high-rise office block being made.  Therefore we 
tend to assume that anything as complicated as a tree must have been designed and 
made by an intelligent designer.  It is a reasonable assumption in our circumstances, 
but that doesn't mean it is a correct assumption. 

Cross-fertilisation 
The development of Darwin's idea of natural selection was crucially influenced 

by his extensive reading, and especially by his study of the ideas of economics of his 
time26.  From Adam Smith he gained the idea that the self-interested activities of 
many individuals and the division of labour might generate an overall trend without 
any conscious guidance.  Late in 1838 he read Thomas Malthus' "Essay on 
Population" in which Malthus argues that population always tends to increase faster 
than food resources, and the resulting scarcity leads to a fierce competition for 
survival within human societies.  Malthus conceived the competition as being 
between classes, concluding that the poor would die of starvation and disease, but 
Darwin, from his own observations of variations within species and stimulated by 
Smith's thinking about individuals pursuing self-interest, conceived of the 
competition as being between individuals.  As he reports27 

... it at once struck me that under these circumstances favourable variations 
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would tend to be preserved, and unfavourable ones to be destroyed.  The result 
would be the formation of a new species.  

Nearly twenty years later, the same passage from Malthus inspired another 
naturalist, Alfred Russell Wallace, independently to arrive at the same conception of 
natural selection.  (Darwin had not yet published, but Wallace forced his hand.) 

We already noted in Part 1 that Darwin was influenced by economics, but that 
the influence did not flow the other way, at least not for nearly 150 years.  More 
recently, implications of Darwin’s theory for economics have been picked up by a 
number of authors.  For example, Michael Rothschild's Bionomics28 is an account of 
economics based centrally on Darwin's theory.  While it is a refreshing and 
stimulating injection of novel thinking, Rothschild’s conception does not go as far as 
the present one.  For example he  seems to conceive of the economy as an analogous 
system running in parallel to the living world rather than being embedded in it.  He 
is less critical of the behaviour of the present economic system, he doesn’t include 
the powerful role of complex systems and he doesn’t give much attention to 
cooperation. 

Evolution and its pace 
Before leaving the history of Darwin's theory, we can clarify some other 

important points.  Another common confusion is between Darwin's theory (natural 
selection etc.) and biological evolution.  Darwin proposed a mechanism for how 
evolution would occur, but the question of whether or not it has occurred is an 
independent one that does not depend on the success or otherwise of Darwin's 
theory.  The idea of biological evolution, that is of the gradual change of species 
through "descent with modification", was originated in the eighteenth century by 
Jean-Baptiste Lamarck, who wanted to explain the apparent changes of fossils 
through geological time that were starting to become apparent from geologists' 
observations.  Lamarck became involved in a bitter dispute with the prominent and 
influential Baron Georges Cuvier, who argued that species were fixed, as everyone 
presumed before Lamarck, except for extinctions caused by occasional catastrophes 
that were recorded in the geological sedimentary record.  The fossil evidence of the 
time was not capable of decisively resolving the dispute.  Darwin added his own 
arguments that gradual biological change had occurred, but that argument is a 
separate one from his proposal of a mechanism for how it might have occurred. 

The present situation, with the fossil record now much more extensively known, 
is that the record clearly shows overall progressions of forms over long periods.  At 
finer scales, the picture is less clear, and it is only recently that well-documented 
transitions of species' forms have been found.  One reason for this is that the 
sedimentary record itself is very discontinuous, because sediments tend to be laid 
down preferentially after big storms, and there may also be periods of erosion that 
remove part of the record of deposition.  Another reason may be that biological 
evolution is in fact rather episodic on the fine scale.  There has been a spirited 
controversy amongst paleontologists about whether evolution is always gradual or 
whether there are periods of stasis "punctuated" by periods of rapid change.  This 
theory has been called punctuated equilibrium.  The fossil evidence is strong that 
species are in fact surprisingly stable for long periods, typically for several million 
years. 

The scientific controversy about punctuated equilibrium has been exploited or 
misrepresented by some detractors of evolution, but the degree of discontinuity 
being debated is relatively small and it is very much the normal sort of argument by 
which science typically proceeds.  It is about the details of the evolutionary process 
and does not call into question the overall trends evident in the fossil record.  For 
example, by now there is available a long progression of fossils of humans and their 
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predecessors ranging essentially from chimpanzee-like to modern human.  There are 
of course gaps and side branches, but there is no doubt that forms intermediate 
between humans and apes existed. 

However the question of episodic evolution is related to another question that 
seriously bothered Darwin, which is why there are such sharp distinctions between 
species.  Why do not species merge gradually from place to place?  Why is it that 
when related species occupy adjacent territory or even overlapping territory there 
are often no intermediate forms?  Why, in other words, do species not change 
gradually both with time and with geographical location?  The two questions, 
episodicity in time and distinct species at a given time, may be aspects of the same 
problem, whose answer has only recently been coming into view. 

 
Genetic Choreography 

In the early 1960s, Francois Jacob and Jacques Monod, working at the Institut 
Pasteur in Paris, discovered that a few of the genes arrayed along the chain of genes 
that comprise a DNA molecule function as switches that turn other segments of 
DNA on and off29.  Molecular biologists had tended to regard the molecular genetic 
code of DNA as a molecular version of a standard computer.  A standard computer 
works by following a series of instructions, and the set of instructions, called a 
program or code, has to be supplied to the computer.  So it was natural to think that 
the sequence of genes that comprise the "genetic code" work in a similar way, and 
that somehow the chemical machinery of a cell works its way systematically along 
the DNA code, sequentially enacting the instructions encoded there. 

The trouble with standard computers, the kind on your desktop, is that they are 
completely and utterly stupid.  Anyone who has tried to write a program for one 
knows this.  You have to get the instructions exactly right.  The greater part of most 
people's programming time is spent discovering that the computer has done what 
they said, not what they meant.  Anyone with any sense would have known what they 
meant, but computers have no sense.  Garbage in, garbage out.  If you don't tell the 
computer exactly what sequence of operations to perform, the result is likely to be 
garbage.  Sometimes errors in your program make small differences that are hard to 
detect, but often they cause the program to malfunction completely, sometimes 
stopping, sometimes repeating the same instructions over and over, or sometimes 
generating nonsense output. 

This is a troublesome thought in the context of the genetic code.  The instructions 
for making a human being must be vastly complex, and the chances of getting 
through them without making a mistake would seem to be very small.  Yet most 
human embryos develop into bouncing babies with ten fingers and ten toes.  What 
level of quality control must there be in the reproductive machinery to achieve that 
outcome?  It is mind boggling. 

There is another great puzzle of biology, which we have already encountered.  In 
a multicellular organism, each and every cell has the same genetic code.  How does 
each cell know how to develop, so that the total organism is made in all of its 
intricate and working detail?  How do the same kind of cells differentiate into the 
several hundred different kinds of tissue cells in the human body.  There are really 
two questions here.  How can identical cells develop so differently from one another, 
and how is the development of billions of cells coordinated so exquisitely? 

The discovery made by Jacob and Monod immediately suggested an answer to 
the first question.  If different parts of the genetic code can be switched on and off, 
then different cells could develop along different paths as a result.  If each cell carries 
the code for making a liver cell and for making a brain cell, you just have to turn on 
the right parts of the code to get liver cells or brain cells. 
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That still left the questions of coordination and perfection.  How is it all 
coordinated, and how does it function so nearly perfectly?  Stuart Kauffman, who 
we have already encountered in relation to neural networks and catalytic loops, 
came across the work of Jacob and Monod as a young scientist in the mid-sixties, not 
long after it was published30.  By then it was known that switching on a DNA 
segment affected other switches.  Those switches would then affect other switches, 
and so on.  Kauffman realised that in the chemical soup that is the interior of a cell 
this could trigger a cascade of switchings, and the result might be chaos unless there 
was some tendency for the switchings to stabilise into a fairly simple pattern. 

Kauffman set about modelling the ways the switches interact, first by hand and 
then by computer.  He found that the character of the behaviour depended on how 
many other switches a given switch affects.  If each switch affected a lot of other 
switches, then the effects kept cascading up and down the chain and never seemed 
to settle down.  If each switch affected only one other switch, then the system just 
cycled between two or three states.  However if each switch affected about two 
others, then the system would soon settle into a repeating state, but there were quite 
a few of those states. 

In retrospect, it is evident that Kauffman's interacting genetic switches are just 
different examples of network interactions, like neural networks.  Each switch is like 
a node (or light) in the network, and the affects of each switch on other switches are 
like the signals between nodes.  We can recognise the same range of behaviour, 
moving from simple through complexly structured to chaotic, as the level of 
interactions is increased. 

Kauffman was able to demonstrate several important properties of these 
“genetic networks”31.  One is that the number of stable states is about equal to the 
square root of the number of genes.  This number turns out to provide a rough 
estimate of the maximum number of cell types in multicellular organisms.  Sponges 
have a few thousand genes and about ten cell types, while humans have hundreds of 
thousands of genes and 254 cell types.  Another property is that the stable states 
have most of the same genes active, and differ by relatively few genes, and this is 
also what is observed in living organisms.  This corresponds, in networks, to having 
stable cores or "walls" of unchanging nodes, with islands of nodes that flip in 
different patterns.  A third property is that different patterns can be reached by 
branching paths in which the branches correspond to changing only a few genes.  
The same branching pattern of development is observed in embryos as cells 
progressively differentiate from each other.  A fourth property is that if a pattern is 
disrupted by flipping a switch, the pattern will usually soon reestablish itself.  Thus 
the patterns are not critically sensitive to small errors in the genetic code. 

These properties of genetic networks go far towards answering the questions 
about embryonic development.  The development is not critically sensitive to coding 
errors the way computer programs are, because the patterns corresponding to each 
cell type are reasonably stable in the presence of errors.  The coordination of all the 
cells in an embryo is more comprehensible if it corresponds to some kind of pattern 
in a genetic network.  Network patterns emerge from the multiplicity of interactions, 
without any centralised control.  In other words, the properties of genetic networks 
suggest that the order in a growing embryo emerges in the same way as network 
patterns emerge.  Embryos are self organising. 

 
Self-Organising Genes and Evolution 

In 1929 R. A. Fisher published a landmark book, The Genetical Theory of Natural 
Selection32.  As the title implies, it undertook to unite the then-new theory of genes 
with Darwin's theory of natural selection.  This was a bold undertaking, because at 
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the time it was thought that Mendel's theory of "particle inheritance" (genes) was 
incompatible with natural selection.  It was argued that in Mendel's theory you 
either have a characteristic (and its gene) or you don't, and there seems to be little 
room for gradual change.  However Fisher addressed a problem that had seriously 
concerned Darwin.  Before Mendel, it had been assumed that the characteristics of 
offspring blend the characteristics of their parents, but this would lead to a gradual 
reduction in the individual variation that natural selection works on.  Fisher showed 
that the gradual change of a population could occur through gradual changes in the 
frequency of occurrence of genes, even though in an individual a gene is either 
present or not.  Thus the on-off nature of inheritance through genes would maintain 
individual variability, but the population as a whole could still undergo gradual 
changes as Darwin proposed. 

Fisher, using elegant calculus and statistics to demonstrate his conclusions, went 
on to show that the fitness of an organism would tend towards an optimum, and 
that an ecosystem would tend to come to an equilibrium, a "balance of nature", in 
which the fitness of everything was maximised.  If this sounds a little familiar, it 
should.  It is the same kind of theory as the neoclassical equilibrium of independent 
economic agents.  The theory developed by Fisher and others was called the 
"modern synthesis", and the merging of genetics and natural selection was called 
neodarwinism.  Fisher's demonstration that the gradual change of a population is 
compatible with genetics is a fundamental contribution, but his larger theory of 
equilibrium has a problem. 

Fisher's theory was based on a crucial assumption that the frequency of 
occurrence of a gene does not depend on what other genes are doing.  This 
assumption is necessary to keep the mathematics tractable, and there was probably 
no obvious objection to it at the time.  However it leads to a picture of ecological 
stasis which is not at all like the mechanism Darwin had in mind to generate 
seemingly-endless diversity.  Fisher’s assumption corresponds directly with the 
assumption in neoclassical theory that there are no externalities:  no one-on-one 
interactions are affected by third parties.  As we have seen in Part 1, this assumption 
excludes social interactions which can profoundly change the behaviour of a society. 

The discovery of interacting genetic switches in DNA is explicitly contrary to 
Fisher's assumption that genes function independently.  Kauffman's demonstration 
that genetic switches give rise to self-organising genetic networks then suggests that 
genetic evolution need not be as uniformly gradual as Fisher's work suggested.  If 
genes are expressed through a limited number of dynamic patterns in the genetic 
network, and if occasionally an organism can be flipped from one pattern into a 
different pattern by disturbances or mutations in the DNA, then perhaps individual 
change occurs by small or large jumps. 

This might be the reason that evolution, as revealed by the fossil record, seems to 
be episodic, with periods of stasis punctuated by relatively rapid changes that are 
only occasionally preserved in the rock record.  It might also be the reason that 
species tend to be quite distinct, with little interbreeding even when related species 
occupy the same territory. 

 
Evolving to the Brink of Chaos 

If genes are expressed through patterns in genetic networks, then the nature of 
the genetic network becomes crucial.  If a network had sparse interconnections (such 
as each gene switch affecting only one other gene switch), then it would have few 
stable patterns and the amount of individual variation would be very limited.  Such 
a population would have little ability to adapt to changed circumstances.  On the 
other hand, if a network had a very high level of interconnection (each gene switch 
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affecting many other gene switches), then it would be chaotic and there would be 
few characteristics shared by a population.  In the extreme possibility, a population 
would be all freaks and monsters so that it would not be possible to discern a 
species.  Worse, there would be no assurance that viable parents would give rise to 
viable offspring, and the accumulation of beneficial variations would not be 
possible.  Neither kind of population would seem to have very good prospects for 
survival. 

This line of reasoning suggests that natural selection will favour genetic 
networks that are poised between the inflexibility of low interconnection and the 
chaos of high interconnection.  In other words, natural selection tends to drive 
genetic networks into the regime of complexity, where there is order, but it is a 
malleable and frequently shifting order that offers the freedom of multiple options. 

We have arrived at a picture in which two creative processes interact to enhance 
creativity.  Self-organising genetic networks can provide novelty and stability in any 
proportions.  Natural selection tends to keep genetic networks balanced between the 
creative potential of novelty, on the one hand, and the stability necessary for 
inheritance and the accumulation of desirable traits, on the other. 

This mutually-enhancing interaction of self-organisation and natural selection 
would explain why living systems seem to be so universally poised between order 
and chaos.  This was explicit in the experiment with the ants, where the mix of 
behaviours seems to be exquisitely balanced.  This picture is also compatible with 
our experience of life, in which periods of order are disrupted by the unexpected, 
and with the course of history, in which stable periods are interrupted by collapse or 
revolution.  The essence of life is not order, and it is not constant change.  The 
essence of life is a constantly shifting interplay between order and change, between 
tradition and novelty. 

 
Ripples and Rhinos 

As I began this discussion of complexity and living systems, I made the claim 
that simple physical self-organising systems, economic systems and living systems 
are all fundamentally of the same kind.  We have, in the ensuing discussion, 
progressed from simple and familiar phenomena like sand ripples and convection 
through to the highest levels of organic complexity, namely ourselves.  The common 
theme through this progression is self-organisation.  The startling implication is that, 
given a sufficiently vast expanse of time and a mechanism to store and transmit 
accumulating complexity, self-organisation, winnowed by natural selection, can 
develop from so simple an example as sand ripples to something so sophisticated 
and striking, not to mention confronting, as a rhinoceros. 

We have, along the way, come across quite a few clues that economic systems 
also are self-organising systems.  The development of this theme will be taken up in 
due course. 
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 Part 3.  Global Dysfunction 
 
 
 

  
 
 

Most of the [daily currency trade] goes for very short-term speculative investments - from a 
few hours to a few days to a maximum of a few weeks. . . . That money is mostly involved in 

nothing more than making money. 
- Joel Kurtzman1 

 
 
 

Many low-income countries now find themselves balanced precariously on the huge fault-
lines created by the present world economic disorder.  . . .  If this situation continues, there is 
reason to fear an increase in social and political tensions and a multitude of predatory wars 
in the 21st century, leading to yet more ungovernable chaotic entities.  The issue for these 

countries is not whether they are going to achieve growth levels on a par with South Korea, 
Taiwan or Singapore, but whether they are going to survive at all. 

- Le Monde Diplomatique2. 
 
 
 
 

Civilization, or that which is so called, has operated in two ways:  to make one part of society 
more affluent, and the other more wretched, than would ever have been the lot of either in a 

natural state. 
- Thomas Paine3 
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Frenetic Finance 

The present global financial system was born in the 1970s and 1980s through 
the successive deregulation of currency exchange rates, international financial 
transfers and banking systems.  Before these deregulations, the international 
financial system generally served the interests of international trade.  After 
deregulation the volume of financial activity rose rapidly, while the volume of 
international trade continued to rise only moderately, implying that much 
financial activity was not directly related to trade.  The magnitude of the 
resulting imbalance, the excess of financial trading over the needs of trade in 
goods and services, is so large that fundamental lessons can immediately be 
taken.  The imbalance is not by fifty percent, not by a factor of two, but by a 
factor of one hundred. 

There are several ways to estimate the excess of financial trading over what is 
needed to service the commercial sector.  For example, in 1973, when the old 
Bretton Woods system of fixed exchange rates was abandoned, the 
international currency market existed mainly to facilitate commercial trade 
and its turnover was $10 billion to $20 billion a day.  Two decades later the 
turnover was $1,200 billion a day, 60 to 120 times greater.  Trade in goods 
and services had not increased proportionately:  Joel Kurtzman estimated that 
in 1993 $20 billion to $25 billion per day of financial trading would have 
sufficed to service real trade4. 

The Sydney stock exchange is a small player in the global system, but in 1998 
its turnover was over $A30 trillion, about $A17 trillion of this being in currency 
trade.  The Australian Gross Domestic Product was about $A450 billion.  Thus 
the rate of trading was over 70 times the nominal rate at which wealth was 
being generated in Australia.  Even the rate of currency trading was nearly 40 
times the rate of wealth generation.  In fact the rate of trading in the Sydney 
stock exchange was equivalent to about half of the global rate of wealth 
generation. 

The 1993 global rate of financial trading was equivalent to the entire annual 
output of the U.S. economy being traded every four or five days, or the entire 
global stock of publicly traded financial assets traded every 24 days.  Trade in 
U.S. government bonds turned over the equivalent of the entire U.S. Treasury 
debt in eight days5. 

If financial trading were about ensuring the optimal allocation of capital into 
productive enterprises, as neoclassical theory assures us is the case, then it 
would not be necessary to turn over stocks more often than once every few 
years on average.  This is because the market position of the average 
commercial enterprise normally changes only moderately in the course of a 
year.  One might expect adjustments in market position and perceptions to lead 
to perhaps a 10 or 20 percent turnover of ownership in the course of a year.  
Instead, that much ownership can change in a few days, or less.  Will Hutton 
reports that 10 percent of a company's stock can change hands in a normal 
morning of the London stock exchange6.  Thus assets are traded in a matter of 
days rather than every few years, and again we conclude that financial trading 
is ocurring roughly one hundred times faster than is required. 

It is not just the rates of turnover that are remarkable.  The amounts of money 
controlled by the financial sector have become so large that they dominate 
national governments.  In 1983, five major central banks (United States, 
Germany, Japan, Britain, Switzerland) held $139 billion in foreign exchange 
reserves.  At that time the average daily turover on major foreign-exchange 
markets was $39 billion.  Thus in 1983 the central banks' reserves were about 
3.5 times the daily turnover, enough for a comfortable margin of control.  By 
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1986, daily turnover was equal to central bank reserves.  By 1992, daily 
turnover was twice the central bank reserves, and it has continued to grow7.  In 
1995 the daily turnover was $1.3 trillion, twice the combined reserves of all 
OECD central banks.  In a crisis, trading might occur three times faster than 
normal, and if the central banks tried to inetervene the OECD reserves would 
dissipate within two or three hours8.  The world’s central banks are now too 
small to control the financial markets.  Global finance has broken out of 
national constraints. 

Although some of these figures are already a decade old, they document the 
dramatic effect of the financial deregulation that took place through the 1980s.  
Money flows have only increased further in the past decade.  The discrepancy 
between what is needed and what is happening is so large that a fundamental 
conclusion can be confidently drawn, even though the numbers are only rough 
estimates.  If the rate of financial trading is 50-100 times what is needed to 
service trade in goods and services, then financial markets are under the 
control of their own internal dynamics, rather than being driven by the needs 
of commerce.  We can expect therefore that the activity of financial markets 
has very little to do with effective allocation of investment. 
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10. Disruptive Parasites 
 
It is in the global arena that the dysfunctions of unfettered markets reach their 

most extreme forms.  Sheer size leads to changes in the character of market 
dynamics.  This is most evident in financial markets, especially in currency markets, 
whose activities are only marginally related to the interests of real commerce and 
productive enterprises.  Mostly, the financial markets are a world unto themselves, 
disconnected from stabilising feedbacks from commerce and possessed by raging 
internal instabilities. 

Whereas the critique of Part 1 focussed mainly on the theory and its lack of 
resemblance to the real world, this section is mostly about real-world markets and 
their effects on economies, people and societies.  However the excesses of the 
globalised system highlight some additional deficiencies of the theory, and some of 
these are noted along the way. 

 
Financial Deregulation 

The financial system comprises all of those operations that deal mainly with 
money:  stock markets, bond markets, currency exchanges, banks, insurance 
companies, pension funds, investment funds and so on.  The money in the financial 
system derives from the wealth and vigour of the commercial sector.  Unfortunately 
the financial markets’ internal gyrations have dramatic effects on the value of the 
money and on the productivity of commerce. 

The globalisation of finance began centuries ago, but it accelerated dramatically 
after the oil crisis of the 1970s and the elections of the Thatcher government in 
Britain in 1979 and of President Reagan in the U.S. in 1980.  Hutton9 recounts how 
the British and international banking systems took advantage of the oil crisis to 
lobby for the lifting of restrictions on international financial trading.  First the Oil 
States spent their dollars in Europe and other places outside the U.S.  Banks started 
to "recycle" those dollars into loans, including to third world nations.  The Thatcher 
Government in its early years was quite receptive to arguments from the Bank of 
England and the London financial markets that they needed to be able to take 
advantage of the large amounts of Eurodollars sloshing around Europe.  Restrictions 
on currency exchange rates, international capital flows and interest rates were 
progressively removed.  In the U.S. the Reagan administration was soon accelerating 
the same trends enthusiastically.  International financial trade expanded rapidly.  
The power and influence of the already huge London financial markets expanded 
accordingly, as did those of other financial markets.  The so-called City of London 
(the financial market) remained the world capital of currency trading, with a daily 
volume in 1995 of $460 billion, twice that of Wall Street10. 

As financial trading accelerated, opportunities for speculative trading 
proliferated11.  As communications improved and computerisation of trading 
progressed, the time scale on which speculators operated became shorter.  There is 
an anecdote about the former chairman of Sony Corporation asking a Wall Street 
computer jock what his time scale was.  The reply was "10 minutes".  The Sony man 
responded that Japan's time scale is 100 years.  With more frequent speculative 
plays, the volume of trading increased further. 

Although the global financial markets were becoming huge, so were some of the 
players.  With the steady improvement in the ease of computerised trading, some of 
the larger and more astute players moved beyond speculation into manipulation.  
Greider recounts the operations of one of the well-known manipulators, George 
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Soros, in some detail12.  This kind of operation involves magnifying the effects of 
one's trades in two ways.  One way is to borrow from willing lenders amounts much 
larger than one actually owns.  Another way is to ensure that other players become 
aware of your activity so they can follow your lead:  if Soros is trading this way, he 
must be onto something so I want to be in on it too.  Some of Soros' plays were 
speculation, often based on his assessment of political situations that would affect 
the market, but some of them were based on his ability actually to affect the 
dynamics of the market. 

Banks have become big players of these games.  Greider quotes Robert Dugger 
of the Tudor Investment Fund that by the early 1990s the largest global banks had 
hedge funds that enabled them to move $500 billion through a market13.  The 
nominal value of various risk-swapping contracts mushroomed from less than $3 
trillion in 1986 to more than $17 trillion in 1991.  Trading in currency and various 
derivatives has become a major source of profits (and losses) for some of the largest 
banks.  Citicorp reported a first-quarter profit of $829 million in 1995, $324 million of 
it from foreign exchange dealings.  Apart from other questionable aspects of this 
practice, it is high-risk and not the sort of responsible activity that used to be 
associated with banking.  A bond crash in 1994 caused huge losses for some 
investors in these schemes. 

Economists refer to market manipulation as "price making", and according to the 
neoclassical theory it should not exist.  Rather, economic agents are supposed to be 
“price takers”, forced to follow the dictates of the collective marketplace.  Soros is 
scathing on economic theorists, arguing that the markets are strongly "reflexive", by 
which he means that the actions of each player reflect back on and affect the actions 
of other players14.  In other words, the markets are influenced by feedbacks arising 
from social interactions.  Soros also came to be pessimistic. 

I cannot see the global system surviving.  Political instability and financial 
instability are going to feed off each other in a self-reinforcing fashion.  In my 
opinion, we have entered a period of global disintegration only we are not yet 
aware of it.15 
 

The Anthem of Instability - Boom Crash Opera 
All financial markets exhibit short-term fluctuations, be they stock markets, 

currency markets, bond markets, futures markets or any of the other esoteric 
inventions of financiers.  The fluctuations are much larger and more frequent than 
can be explain by any unforeseen changes in the real values of things, as Paul 
Ormorod has documented16 and as the 1987 stock market crash clearly attests.  We 
have already seen in Chapter 5 how some of these fluctuations can be explained by 
social interactions among traders, similar to the way social interactions among ants 
induce erratic collective behaviour.   

As well there are longer-term swings in total economic activity.  National 
economies alternate between expansion and recession.  In good times these 
fluctuations are not too large, and they are given the euphemism the business cycle.  
Sometimes the swings in the "cycle" become very large, and occasionally they 
assume high drama of Wagnerian proportions.  Such was the case in the 1920s, in the 
1890s, and in several earlier episodes.  The swings were small from the 1950s 
through the 1970s, the prosperous period in which some constraints were imposed 
upon markets under so-called Keynesian policies, but the swings have been getting 
larger again.  In 1987 stock markets crashed around the world and in 1997 there was 
a “meltdown” of the currencies of several Asian nations.  In 2002 the Argentine 
economy was quietly wrecked by financial catastrophe and Brazil teetered on the 
brink of similar collapse.  Many poorer nations have suffered as much or worse, but 
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their fates gain little notice17. 
Between late 1987 and May 1999 the Dow-Jones industrial index of the New 

York stock exchange rose from 1700 to over 11,000.  The world did not become 6.5 
times richer during that period.  Thus we might have suspected that there had been 
another large expansion of irrational expectations, which might be subject to a 
correcting contraction at some time in the near future.  Indeed, by early 2003 the 
index was flucutuating between 8000 and 9000. 

In the past two decades another, once-familiar phenomenon has reappeared:  
fluctuations in the relative values of currencies.  This is happening because the 
stabilising controls that were put in place after World War II were abandoned in the 
1980s and currencies were “floated”, so that their relative values are determined by 
currency markets.  Since then the relative values of major currencies have fluctuated 
rapidly and dramatically.  Monthly swings often run around 5 percent a month and 
not infrequently are greater than 10 percent.  In 1995, the U.S. dollar lost 20 percent 
of its value against the yen in three months, but three months later it was 20 percent 
stronger.  Between 1985 and 1995, the dollar ranged from 260 yen to 80 yen, with 
large fluctuations in the course of its overall fall.  Nothing in the economic reality 
corresponded to such violent swings18. 

 
Dynamics Awry 

If the global financial system is unstable, then we can use the concepts of 
dynamical systems to identify the sources of the instabilities.  Instability is a sign of 
positive feedback at work.  It may also be a sign that stabilising negative feedbacks 
are weak or absent.  Both kinds of dysfunction can be readily identified. 

Positive feedbacks – speculation and manipulation 
A primary mechanism of the short-term market fluctuations is well recognised 

outside the closed world of neoclassical economics.  An important pre-condition is 
the weak connection between markets and reality.  In the absence of regular and 
strong reality checks, speculation generates a positive feedback that leads to 
instability.  Fortunes can be made in a rising market, by buying stocks while their 
price is low and selling them later for more.  Since all the players in the market know 
this, the rising trend becomes self-reinforcing (the feedback is positive).  So long as 
everyone is playing the same game, and implicitly everyone is assuming that 
everyone else has some knowledge of reality on which to base their trading, the 
market can keep rising and fortunes can continue to be made. 

If eventually reality intrudes in too obvious a way, some of the players are 
forced to stop playing and cut their losses.  This may cause losses for others, who 
also pull out of the game.  The losses taken in a segment of the market become new 
knowledge for others in the market, who revise their expectations accordingly.  A 
"correction" of the market will then ensue, in which prices drop. 

Speculation then leads to positive feedback in a falling market - everyone tries to 
sell high and buy low, so the emphasis is on selling.  The more the market falls, the 
more people want to sell, which makes it fall faster.  At some point, people decide 
that the price is low enough for them safely to buy again, and the market stops 
falling, but by then great damage may have been done to the real world enterprises 
that were being traded. 

If some of the players are large enough to influence the current trend, be it up or 
down, then they will further amplify fluctuations.  Thus the kind of market 
manipulation indulged in by George Soros is an even more potent source of positive 
feedback. 
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These dynamics are constantly at work in stock markets.  They govern the daily 
fluctuations and the larger rises and corrections.  The point at which a given 
correction will stop is essentially unpredictable.  When stocks are high, it is possible 
that any small fall will cascade into a rout, a bloodbath or a crash.  Stock markets 
may be examples of "self-organising criticality", which is a behaviour manifested by 
some self-organising systems operating in the realm of chaos19. 

The fluctuations in stock markets, currencies or economies have very little 
regularity.  Paul Ormerod shows that they can be analysed in the same way as 
chaotic nonlinear systems.  There is a tendency for economic fluctuations to take 
between two and seven years to unfold, but that is still not a good basis for 
accurately projecting their behaviour.  Alan Kirman modelled economic fluctuations 
by a model similar to his model of ant behaviour, in which economic agents use 
relatively simple rules of thumb that depend on current circumstances and on what 
other agents are doing.  In other words social interactions are assumed to be present 
and agents are not assumed to be able to predict the future.  This is a much more 
promising basis to understand real markets than either the neoclassical theory or 
searching for the kind of simple regularities that linear systems exhibit20. 

Disconnection – loss of stabilising feedbacks 
Some decades ago, when neoclassical doctrines were moderated by Keynes' 

ideas, the irrational aspect of market fluctuations was more explicitly acknowledged.  
In those days, governments saw their role as fortifying "business confidence" as 
recession threatened, and as dampening "inflationary expectations" as expansion 
took hold.  Of course rational economic robots would never experience anything so 
irrational as confidence or expectations, they would simply know.  However real 
economic agents do not know everything.  Thus the central mechanism that is 
supposed to ensure market equilibrium – the feedback from real value into prices – 
is crucially weakened.  "Real" in this context means, for example, the perceptions of 
the manager and local customers of a factory, who know in some detail what the 
factory's products are likely to be worth.  Modern market institutions and, 
especially, globalisation have dramatically exacerbated this weakness, so that 
markets have become progressively disconnected from reality. 

We can readily identify several factors that contribute to the disconnection of the 
markets from reality.  First, investment funds have been aggregated into larger and 
larger pools managed by fewer and fewer people.  The money controlled by mutual 
funds doubled in three years to $2 trillion in 1994.  Banks merged and consolidated 
massively.  About $4 trillion in pension funds are managed mostly by trust 
departments of giant banks21.  By the early 1990s the largest global banks had hedge 
funds that, fully leveraged, could mobilise several hundred billion dollars22.  That 
amount of money is something like 2% of all tradable assets in the world, under the 
control of one institution and a handful of people.  So few people cannot possibly 
have any detailed knowledge of the real value of the assets they trade. 

A second factor is that managers of “institutional” funds (mutual funds, pension 
funds, banks, etc.) have been required more and more to meet strict criteria relative 
to some aggregate measure of the market.  For example, they are required to keep 
the yield on their portfolio within a prescribed range of some benchmark group of 
company shares.  This enhances the reflexive or herd effect of the market:  everyone 
does what they see everyone else doing, rather than what reality might indicate.  The 
lemmings run into the sea. 

A third factor is the extremely short timescales within which traders operate:  
hours, days or weeks rather than years.  The “investor” is not concerned about the 
long-term performance of a company or the maturation of a new technology.  So a 
Wall Street computer jock can have only a minute amount of knowledge of the real 
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value of  the things that he is trading in.  For the mutual fund manager, “the short 
term” is a few hours or a day and “the long term” is perhaps a month23.  According 
to Kurtzman, 

Most of the [daily currency trade] goes for very short-term speculative 
investments - from a few hours to a few days to a maximum of a few weeks. . . . 
That money is mostly involved in nothing more than making money. ...  It goes 
for options trading, stock speculation, and trade in interest rates.  It also goes for 
short-term financial arbitrage transactions where an investor buys a product 
such as bonds or currencies on one exchange in the hopes of selling it at a profit 
on another exchange, sometimes simultaneously by using electronics24 
A fourth factor is the use of computers and mathematical formulas to engage in 

more sophisticated speculation.  A dramatic example of this emerged in 1998, when 
a Wall Street hedge fund created by John Meriwether, Long-Term Capital 
Management, went broke.  Two Nobel Prize winners, Professor Robert C. Merton of 
Harvard University and Professor Myron S. Scholes of Stanford University, had 
worked for Long-Term Capital Management to develop computer programs to help 
identify profitable opportunities in the mortgage arbitrage business.  Together with 
the late Fischer Black, they had previously developed what is now known as the 
Black-Scholes Model Of Options Pricing, which won the 1997 “Bank of Sweden Prize 
in Economic Sciences in Memory of Alfred Nobel” (it is not one of the original Nobel 
Prizes).  The loss of billions of dollars by Long-Term Capital Management in an 
unstable environment put much greater amounts at risk, rumoured to be as much as 
a trillion dollars, which so scared the financial markets that the Chairman of the U.S. 
Federal Reserve Board, Alan Greenspan, personally negotiated a bailout by other 
financial institutions. 

There were several ironies in this episode.  One was the name “Long-Term 
Capital Management”.  Another was the spectacle of a person in perhaps the single 
most responsible position in the global financial system helping out some big-time 
gamblers.  Another was that the Nobel Prize was for contributions to "risk 
management".  Perhaps the most delectable was the comment by Martin Gruber, 
Nomura Professor of Finance at New York University’s Stern School and a friend of 
Merton and Scholes: 

A series of events occurred that were outside the norm.  These catastrophes 
happen. The fault isn't with the models.25  

If the fault wasn’t with the mathematical models, then it must have been with 
reality, which evidently behaved incorrectly. 

As reality comes to count for less, the perceptions of what other people are doing 
in the financial market come to count for more, and an internal crowd or mob 
dynamic grows.  The internal dynamics of the financial system become very 
powerful, and greatly magnify the changes wrought by the inevitable surprises the 
future presents us with. 

 
Misallocation of Capital 

The central result of the neoclassical theory is that markets will ensure the 
optimal allocation of capital such that production will be maximised.  The gyrations 
of financial markets are tolerated because of the myth that they are “efficient”, 
meaning that they meet all of the criteria necessary for the neoclassical theory to 
apply, and thus ensure the most efficient allocation of capital. 

Destructiveness of instability 
"Sound money" was once supposed to be the foundation of a healthy economic 
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system.  If the value of money cannot be relied upon, then commerce becomes 
difficult and risky.  People's attempts to protect themselves against risk inhibit 
economic activity.  Those who cannot protect themselves suffer.  For several decades 
now the main preoccupation about monetary stability has been to restrain inflation, 
in which the values of goods and services increase relative to the value of money.  
Financiers do not want the value of their money to decline.  At the same time the 
large and rapid fluctuations in currency exchange rates have been exacerbated by 
financial deregulation, and have attracted little official concern. 

The effects of market fluctuations on the real economy are severe.  William 
Greider quotes Kenichi Ohno of Tsukuba University: 

A sharp appreciation of the home currency throws tradable industries into 
disarray.  A sudden loss of international price competitiveness, amounting to 
10-40 percent in real terms, is much larger than typical profit margins in these 
industries.  . . . To survive, these industries are forced to make costly downsizing 
adjustments.  These include operating below capacity, implementing cost-
cutting measures, scaling down investment plans and even scrapping existing 
facilities, laying off workers . . . outsourcing, shifting manufacturing bases 
abroad, joint ventures with foreigners, and so on.26 

Thus the disequilibrium and instability of the financial markets has reduced the 
productive efficiency of industry.  It has also accelerated the globalisation of 
industry, by causing plants to be shifted abroad, and so magnified the problems 
associated with the export of jobs from the rich nations and the problems of 
instability, social disruption and exploitation in poorer nations. 

Global pacesetters 
As international capital flows are deregulated, managers must compete not 

merely with the highest national dividends, but with the highest dividends in the 
world.  If there are some extremely high-yielding short-term enterprises, including 
exploitative enterprises, anywhere in the world, then they set the pace for everyone 
else. 

Corporations typically expect a rate of return comfortably above the interest rate 
on borrowed capital, and through much of the 1990s the going rate was perhaps 15 
percent.  This would yield a payback on capital investment within five or six years.  
China's low wages permitted foreign companies to achieve returns above 20 percent.  
Some, investing directly in local enterprises, achieved returns of 40 percent, 
sometimes 80 to 100 percent.  Greider quotes Robert Dugger of the Tudor 
Investment Fund:  “If the return on capital is 30 or 40 percent in China and 7 percent 
in the United States, guess where the capital is going.”27 

The managers of even the largest corporations are not relaxed men.  They are 
stressed by the constantly conflicting demands to cut costs, increase dividends and 
invest properly for the future.  The vast size of global corporations is no protection, 
as the executives of Volkswagen, GM, Volvo, IBM, Eastman Kodak and Pan 
American Airlines can attest.  Those well-known firms, among many others, have 
experienced the harsh consequences of failing to give sufficient priority to 
shareholders’ returns.  Their stocks prices fell, their managements were ousted, and 
tens of thousands of employees were discarded.28 

For three years in the 1970s I lived in Rochester, in the U.S. state of New York, 
working at the local university.  Rochester is the home of the Eastman Kodak 
corporation, which was the largest employer in town.  I soon heard that a job with 
Kodak was highly prized among the locals, because Kodak took care of its 
employees, giving them security and generous benefits.  In 1993 the chairman of the 
board was ousted by the outside directors because profits the previous year had 
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been only about 5% of sales and “only” 3,000 employees out of 132,000 had been laid 
off.  Institutional shareholders wanted layoffs of at least 20,000.  Kodak stock closed 
$3.25 higher on the day the chairman was fired, and an investment manager 
proclaimed that it was a great day for the American shareholder29. 

Impatient money versus productive investment 
There is a long tradition in Britain and its former colonies that financiers are not 

closely involved with industry.  In the jargon, this is described as maintaining 
liquidity.  Shares in an enterprise can be quickly converted into cash and moved, 
perhaps to be invested in another enterprise.  The individual's asset or equity is 
mobile or liquid.  The financial markets, and quintessentially the London financial 
market, exist to facilitate this liquidity.  This is clearly to the advantage of financiers, 
because they can move their equity into whatever enterprise is currently yielding the 
highest returns. 

The problem with this practice is that it ignores the time lags between 
investment and payoff.  In a competitive and evolving business world, enterprises 
must innovate constantly.  This applies particularly in the newest technologies of a 
given age.  Most innovations require a substantial investment in plant or 
development or research before any returns are achieved.  In this circumstance the 
maximum benefit is achieved only after some years, possibly up to five or even ten 
years for particularly innovative technologies. 

However the wait is often worth it, because long-term profits can be extremely 
high.  Rather than thinking about a profit of 15% over a year, smart managers and 
investors think about multiplying their investment by a factor of 10 of 100 over a few 
years.  The personal wealth of Microsoft's Bill Gates was recently reported to be 
about $50 billion, which is roughly one million times his initial investment in the MS-
DOS software about 15 years previously. 

There is also risk in long-term development.  The technology might not work 
out, or a rival product might emerge, or tastes might change and the potential 
market evaporate.  Larger events might also interfere, such as an economic recession 
or political upheavals.  The longer the development period, the higher the risk. 

However, in the present environment, company managers know that they must 
maintain dividend payments in order to maintain their company's share prices.  If 
shareholders value short-term profits over long-term prospects, then managers must 
shift their strategies from long-term maximisation of company growth and market 
position to short-term profits.  They do this by such means as foregoing long-term 
developments and by cutting staff and services to a minimum, though their long-
term competitiveness and customer base may be put at risk.  If managers attempt to 
maintain long-term strategies at the expense of short-term profits, their company's 
share price will fall, the cost of raising capital will rise and they will be forced into 
short-term cost cutting anyway.  In the extreme, they may face a shareholders' revolt 
or a hostile take-over bid. 

Parasitic finance 
The effect of what Will Hutton30 calls short-termism, the emphasis on short-term 

returns over long-term productivity, can be seen in the performance of markets and 
commerce over the past couple of decades.  While shareholders’ returns have 
boomed, capital investment has declined.  Research and development has slowed.  
Corporations are more dependent on borrowing.  Employee numbers have slumped, 
unemployment has remained high and wages have been stagnant. 

For example, capital investment in the wealthiest nations has declined since 1973 
from 24 percent of GDP to below 20 percent31.  Between 1980 and 1992, the market 
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value of the total stock of financial assets of advanced nations expanded  at an 
average rate of 6% per year, more than twice as fast as the underlying economies 
were growing32.  In Britain through the 1980s dividends rose by 12 percent per year 
but profits rose by only 6 percent and capital investment rose by only 2 percent. 

Britain has a particularly dismal record.  Over the  particular five years from 
1989 to 1993, which included a recession, British dividends grew by a cumulative 7% 
in real terms, while capital investment fell in real terms by 14%.  British dividends as 
a proportion of national output doubled in the 1980s, but private research and 
development declined as a proportion of national output33. 

Worldwide, shareholders’ rates of return on financial assets, through dividends 
and appreciation, were extraordinarily high through the 1990s, typically 15-20% per 
annum. The five-year-average return on the U.S. corporations of the Dow-Jones 
industrial average was 18.3% p.a. to 1996, and the average for 1996 was 28.2%.  For 
financial corporations the returns were even higher:  the seven largest U.S. banks 
returned 44% in 1996, while mutual funds specialising in finance returned 26.5%.  In 
contrast, glamour high-technology stocks returned “only” 21%34. 

Globalisation has had a strong effect on these trends, because of the global 
pacesetter effect.  A survey of 500 British manufacturing companies revealed that in 
order to keep their shareholders happy, 40% of them aim for a nominal or real rate of 
return (to shareholders) in excess of 20% per annum.  Two thirds of them expect a 
project to finance itself within two to three years, which implies profits of 25 to 40 
percent per annum35. 

The extraordinary cost-cutting that has been a dominant feature of the Anglo-
Saxon corporate world during the past two decades - downsizing, wage reduction, 
moving production to low-wage countries - has not resulted in higher reinvestment 
of profits within corporations.  Rather, corporations have become more dependent 
on borrowing.  In 1960, U.S. corporate retained earnings were 34 percent of 
corporate debt, while in 1990 they were only 15 percent of debt. 

In the United States, the cost to corporations of borrowing capital has risen.  The 
real interest rate (discounting inflation) on long-term borrowing in the late 1990s was 
between 4 and 5 percent, nearly twice the historic average for interest rates.  These 
interest rates were also twice the average rate of U.S. economic growth36.  Other 
forms of finance are also yielding high returns, which means that the cost to 
borrowers is high.  Averaged over the whole twentieth century, the real annual 
return on U.S. bonds was 1.6 percent.  During the 1980s the rate of return was 6.7 
percent, and during the 1990s it was 8.2 percent.  (During the 1920s the return was 
even higher at 8.8 percent.)  In other words, bond holders are receiving returns five 
times the long-term average, while governments run huge deficits and economies 
struggle.37 

All of this means that the financial sector has been winning at the expense of the 
productive economy.  Shareholder returns are up, interests rates are up, bond 
returns are up, but the performance of the real economy has been mediocre.  A 
telling admission lurks in the jargon of a study for the Group of Ten (G-10) finance 
ministers, 

. . . the growth rate of total factor productivity - which is determined by 
technological progress and changes in economic efficiency - has slowed in every 
G-10 country since the early 1970s.  The slowdown in the growth of total factor 
productivity implies that the positive effects of liberalization, deregulation and 
globalization have been outweighed by slower technology growth.38 

In other words, the wealthy nations have failed to maintain their past technological 
prowess and have become less productive, which means, in this context, that they 
make lower overall profits on investment.  
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If economic policy is intended to maximise economic efficiency, in the broad 
sense of gaining the greatest profit from investment through both better technology 
and better organisation, then the reference to putative "positive effects" in the above 
quote may seem paradoxical.  If the economy has been less productive during the 
period of neoliberal dominance, why not just say that the effects of “liberalization, 
deregulation and globalization” have been negative? 

 
Chrematistics  

The neoliberal response to the concern with the short-term focus of financial 
markets is to deny that it exists.  Shareholders are simply assumed to be fully-
informed, rational agents who have taken account of long-term prospects and risks, 
and so the market will automatically support a wise manager’s long-term optimal 
strategy.  However the evidence to the contrary is compelling.  It is clear from the 
excessive and rapid fluctuations of the market that stock market traders are not 
rational.  If rates of trading are sufficient to turn over the equivalent of the the entire 
world’s tradable assets in about a month, then clearly the long-term prospects of 
companies is not a consideration.  If individual traders spend hundreds of millions 
of dollars in a day, then clearly they can have no significant knowledge of the long-
term prospects of the multitude of enterprises in which they are trading. 

The vast majority of trades have nothing to do with the prospects of a company.  
Rather, they are to do with something else entirely, namely with whether the price of 
the stocks being purchased are likely to rise over the next hour or the next month 
because of the effects of other speculators or of political manipulations of the 
markets. 

Herman Daly and John Cobb have reminded us that the distinction between 
short-term exploitation and long-term good management was made by Aristotle39, 
who distinguished "oikonomia" from "chrematistics".  Oikonomia is the root word for 
"economics", and it means the wise management of a household for the long-term 
benefit of all its members.  Chrematistics means the manipulation of property and 
wealth so as to maximise short-term monetary gain. 

Public discourse and political management of the economy focus heavily on the 
GDP, interest rates, market indices, currency exchange rates and (fitfully) balances of 
trade and current accounts.  These are all measures of finance that, apart from the 
last two, relate only partially, indirectly or ambiguously to the real state of the 
economy and to the overall welfare of the nation.  Almost the only commonly cited 
economic measure that is not financial in nature is the unemployment rate.  As we 
discussed in Chapter 2, we need much more representative and comprehensive 
measures of quality of life. 

This confusion of financial measures of money flows with reality is a major 
contributor to gross economic mismanagement.  It disguises the minimal material 
benefit to many people of neoliberal policies, and hides their large social costs.  The 
mismanagement is more extreme in some developing countries.  For example the 
Asian “Tiger” economies (Korea, Thailand and so on) were supposed to be booming, 
until their currencies crashed in 1997.  If there had been any serious attention to 
measures of welfare other than financial indices then economic managers might 
have had clearer warning that all was not well. 

The low productivities and high financial-sector profits of the Anglo-Saxon 
economies over the past two decades may be contrasted with other times and other 
places.  Between 1931 and 1951, the British bank interest rate was maintained at 2%, 
so that industry could get cheap capital for investment, and the financial sector was 
strongly regulated.  This was a period of transformation and strengthening of British 
industry40.  The 1940s and 1950s was a period of low interest rates and financial 
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regulation in all of the Anglo-Saxon economies, and a period of unprecedented 
industrial growth. 

The post-war champion economies, Japan and Germany, have always featured 
stronger regulation of their financial sectors than in the Anglo-Saxon market 
economies.  Interest rates have been kept low, at least until recently.  As well there 
have been social agreements, formal and informal, that bind the interests of finance, 
commerce and labour much more closely together and ensure that more optimal 
long-term strategies are pursued.  As a result, capital has been directed more into 
productive enterprise, and innovation and manufacturing have prospered41.  
Unfortunately globalisation is undermining these traditions. 

The German and Japanese systems may be distinguished from the other Asian 
"tiger" economies, several of which have recently suffered major collapses.  The latter 
are distinguished by their lack of social agreements, as revealed by exploitively low 
wages, corruption and "crony capitalism" in which the acquisition of fabulous 
wealth is restricted to a small, powerful elite.  They are good examples of the 
interactions of financial instability and political instability that George Soros rightly 
fears.  The severe problems of these economies are a warning to Western nations, 
where less extreme forms of the same kinds of financial and social inequality have 
begun to take hold. 

 
Dominant, Unstable, Destructive and Parasitic 

Financial markets, as presently structured, are intrinsically unstable.  The 
disconnection of stock markets from the real values of commerce weakens the 
stabilising negative feedbacks from reality and permits the destabilising influence of 
speculation to take hold.  The larger and stronger the financial sector becomes, the 
more its internal instabilities are manifest.  Its instability greatly magnifies the 
inevitable fluctuations and surprises that result from our inability to foresee the 
future.  That is why seemingly minor events can occasionally trigger economic 
catastrophe. 

You may have noticed earlier that I put "cycle" in quotes when referring earlier 
to the business "cycle".  This is because "cycle" is the language of equilibrium and 
stability.  Neoclassical theory would have us believe that we are meandering along a 
round-bottomed valley.  If we deviate too far to one side, the gently rising slope of 
the valley will bring us gently back towards the centre of the valley.  If we overshoot, 
we will be brought gently back from the other side, like a pendulum.  This gentle 
oscillation could correctly be called a cycle. 

A more accurate metaphor is that we are teetering along a round-topped ridge.  
If we stray to one side, we must work to climb back to the top.  If we stray too far, 
we may have to claw our way back.  If we can't, we may slide down faster and faster 
until we crash into the gully below.  Rather than oscillating in a gentle cycle, we are 
trying to tame runaway exponential instabilities, either the booming climb of a rising 
market or the crash of a market in free fall. 

The power of the financial system has grown steadily for over half a century.  
The source of this growth is partly in the machinations of the financial system, which 
draws more wealth into itself, and partly in the strange and archaic rules of the 
monetary system underlying it, which are explored later in this book.  The financial 
system ought to be an appendage to the real economy, serving its needs and 
involving a small fraction of its total resources.  Instead, the financial system has 
grown to dominate the real economy, and to inflict the effects of its own pathological 
and self-serving inernal dynamics upon the real economy. 

The financial markets promote destructive instabilities, they are failing to invest 
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capital properly for the future, and they are parasitic.  These are fundamental 
failures.  If we are to have healthy economic systems, we must reduce the role of 
financial markets to that of serving the real economy, and we must learn how to 
eliminate their intrinsic instabilities. 
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11. Command Economies 
 
Transnational corporations have become so large they are affecting the wealth of 

nations and the nature of employment, and they control an increasing fraction of the 
world’s production of material goods.  They are so large they distort even global 
markets.  In fact they have become so large we need to expend some effort just to 
comprehend their size. 

 
Gargantuan Transnational Corporations 

It is commonly acknowledged, and lamented by many, that national 
governments are losing control of their own economies to huge transnational 
corporations.  Even so, it is still startling to see the situation portrayed in figures.  
Corporations have become so large that they dominate industries even at the global 
scale.  According to The Economist, already in 1993 many major industries were 
dominated by only a few firms, as Table 3.1 shows. 

 
Table 3.1.  Market Dominance of Largest Global Corporations (in 1993).  Given in 
terms of the combined market share of the largest few corporations in each industry. 
____________________________________________________________ 
Industry Number % of 
 of top global 
 firms market 
____________________________________________________________ 
automobiles 5 >50 
airlines 5 >50 
aerospace 5 >50 
electronic components 5 >50 
steel 5 >50 
electrical and electronics 5 >50 
“Durables” (washing machines etc.) 5 70 
cereals 5 77 
bananas 3 80 
cocoa 3 83 
tea 3 85 
tobacco 4 87 
____________________________________________________________ 
From Rowbotham42. 
 

The long-term trend to increasing size of the largest firms, a trend that persisted 
throughout the twentieth century, is something we already encountered in Part 1.  
Large firms have been spilling out of national boundaries for a long time, but the 
trickle became a flood in the closing decades of the twentieth century.  It is hard to 
comprehend the size of the entities implied in the dry summary of Table 3.1.  Each of 
the largest coporations typically employs millions of employees in dozens of 
countries and has a capitalisation of hundreds of billions of dollars.  The markets 
represented in Table 3.1 are not minor markets.  Together they comprise a 
substantial fraction of global commerce. 

Looking more broadly at global economic activity in its totality, we see a 
startling dominance by giant corporations of global productive capital, of productive 
assets, of economic output and of national economies.  The situation as it was in 1993 
is portrayed in Table 3.2.  Of the world's centrally managed economies, the largest 71 
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were corporations, followed by Cuba at number 72.  Aggregate sales of the world's 
ten largest corporations exceeded the combined GDPs of the hundred smallest 
countries.  Of the 100 largest economic entities, 51 were corporations.  The trends 
have only continued since 1993, so presumably by now the degree of concentration 
is even greater. 

 
Table 3.2.  Corporate dominance of the global economy (in 1993). 
__________________________________________________________________ 
Category No. of top Measure of 
 corporations dominance 
__________________________________________________________________ 
Global productive capital 50 (financial) 60% 
Global economic output 200 (1996) 28% 
Global productive assets 300 (non-financial) 25% 
Largest economic entities 100 51 corporations, 
  49 nations 
__________________________________________________________________ 
From Korten43 

 
When markets are dominated by so few firms, there is no guarantee that 

competitive markets lead to optimal outcomes.  Firms must be assumed to be able to 
influence the market:  they will be price makers, not price takers.  We should expect 
that whatever unfair advantages can be obtained will be exploited in such industries.  
This is especially so given the dominance of the financial sector over corporate 
management, which is implied by the first line of Table 3.2 and which operates 
through the global pacesetter and impatient money mechanisms discussed in the 
previous chapter. 

The opportunities to influence markets and otherwise to gain unfair advantages 
are greater for  transnational corporations than for domestic firms.  The means by 
which  transnational corporations influence markets are well-known.  They include 
influencing governments to undermine or avoid health, safety, labor and 
environmental laws and forcing down the prices of supplies and commodities 
through targeted purchasing patterns.  A common ploy is to exploit the availability 
of cheap labour in poor countries to extract subsidies from localities in rich nations 
desperate to retain employment.  These subsidies take such forms as tax concessions, 
free infrastructure, cheap land and rents, and restraints on union activity.  
Transnational corporations also avoid national taxes through the use of tax havens 
and by so-called “transfer pricing”, in which prices paid between branches of the 
corporation are artificially adjusted to minimise tax. 

 
Global Overproduction 

It is a central tenet of neoclassical theory that a free market will bring supply and 
demand into balance.  However, as the global manufacturing market has achieved 
unprecedented freedom from national constraints it has moved further and further 
out of balance.  Supply is outrunning demand for manufactured goods, and the gap 
is getting larger. 

According to William Greider, quoting the conclusions of a confidential study by 
an auto manufacturer, the auto industry's potential production was about 11 percent 
more then the market's demand in 1985.  In this study, potential production meant 
that every plant would be running at two shifts in normal operations.  A decade later 
the oversupply was worse, about 14 percent.  Worldwide demand had risen, but so 
had the gap of overcapacity.  With expanding auto production expected in Korea, 
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China, Eastern Europe and Latin America, the oversupply was projected to reach 27 
percent by the year 200044.  That projection was in fact exceeded, with overcapacity 
estimated to be 30% early in 199945. 

The immediate cause of the imbalance is fierce wage-price competition amongst 
manufacturers.  As a result, the major manufacturers have been drawn into an 
escalating competition to move manufacturing to low-wage countries.  Where they 
can’t operate directly in a country, corporations pursue joint arrangements.  In some 
cases they also enter joint arrangements as insurance against the possibility of 
restrictions on trade, of the kinds employed by Japan and China.  Plants are thus 
springing up in many parts of the world, while other plants are abandoned in the 
manufacturers' countries of origin.  Thirty-two car and truck assembly plants were 
closed in North America between 1980 and 1994, with the loss of 5.4 million units of 
production capacity.  Another thirteen plants were either scheduled for closing or 
considered likely candidates.  During this onslaught of “creative destruction”, U.S. 
auto employment shrank by 180,000 jobs46. 

Similar oversupply exists in many other industries, including tires, 
pharmaceuticals, commercial aircraft, electronics, textiles, computers and steel.  In 
pharmaceuticals, research and development spending rose from $5.4 billion in 1981 
to $26.5 billion in 1993.  According to one commentator, global sales would need to 
more than double within 10 years in order to justify this level of spending.  There is 
no possibility of such a huge increase in demand47. 

With a slowdown in demand following the Asian currency crashes of 1997, a 
global overcapacity in GDP emerged, forecast to exceed 5% by 2000, with Japan’s 
overcapacity being about 7% in 1999 and China’s about 40% in manufacturing48.  
This imbalance was the worst since the 1930s depression, and sufficient to cause The 
Economist magazine to warn sternly of the dangers of runaway deflation – that’s 
deflation, something we haven’t heard much about since the Great Depression. 

The underlying force in this production race is the need to maintain market 
share.  If transnational corporations do not maintain market share they are likely to 
lose economies of scale.  They may also lose the political influence that helps to keep 
costs low, especially in poor countries.  Each competitor is aware of the overcapacity, 
but each is attempting to stay near the front of the race so they are not the one to 
stumble and fall. 

 
Diminished Livelihoods 

In their desperation to appease their shareholders, corporate managers seek all 
possible cost savings.  Since employee wages are a large cost item, they seek out the 
lowest wages globally, or they replace people with machines.  Apologists claim the 
shifting of jobs to poorer countries is spreading wealth and eliminating poverty.  
They claim that the removal of jobs from richer countries is temporary, and that 
employees in rich countries who resist the process are just selfish.  They claim that 
replacing people with machines makes the economy more efficient and everybody 
richer.  None of these claims withstands scrutiny. 

Wages in free fall 
Post-war West Germany used to have a well-established tradition of close 

relations between management and labour.  The relatively cooperative spirit this 
engendered ensured for many years that industrial wages were among the highest in 
the world.  At the same time, West German industry remained highly productive 
through the joint efforts of management and labour.  After reunification with East 
Germany, Chancellor Kohl was re-elected on a promise of equal pay for equal work.  
This meant that East German wages were to rise on a schedule until they reached 
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parity with West Germany.  For metal workers, this was about $US24 an hour in the 
mid-1990s, or roughly $4000 a month.  However by the time wages in the former 
East Germany reached $17.30 an hour, German companies were hiring skilled 
workers from Hungary and the Czech Republic for as little as $2 or $3 an hour.  In an 
unprecedented action, an industry employer association unilaterally abrogated a 
wage agreement.  This provoked a strike across East Germany, but the labour unions 
were in a strategically weak position49. 

In the United States, Caterpillar Inc. provoked a strike by the United Auto 
Workers when it demanded to be able to lay off workers paid $17 an hour and rehire 
them at $7 an hour50.  Many U.S. firms have been moving their operations to the 
Maquiladora zone of northern Mexico, adjacent to the U.S. border.  This zone is a 
product of the North American Free Trade Agreement (NAFTA).  Within it, workers 
are denied the right to form independent labour unions, wages are a small fraction 
of those in the U.S., environmental enforcement is lax and evidence of toxic pollution 
is mounting51. 

In Malaysia, wages in the burgeoning electronics industry are $130 to $150 a 
month around Kuala Lumpur, and in some instances much less in rural areas.  
Assuming (perhaps generously) a 50-hour work week and a 200-hour work month, 
this would be $0.65 to $0.75 an hour.  The workers are mostly women, many from 
rural areas, whose traditional Islamic culture requires them to be compliant to the 
wills of their fathers, husbands, or superiors.  Not only is it difficult to persuade 
these women to claim rights as workers, the Malaysian government has prohibited 
the formation of independent unions in the electronics industry.  Of course it is no 
coincidence that the  transnational electronics corporations prefer to employ young 
women in Malaysia and other Asian nations.  The Malaysian government ban on 
independent unions is in response to, or reinforced by, threats by the corporations to 
move their factories elsewhere if unions are allowed52. 

In China, the minimum wage in the Shanghai industrial zone in 1993 was $24 a 
month.  Independent unions are of course not permitted in China.  As well, workers 
are severely regimented in the special economic zones.  All movements require 
permission.  Permission to be in a zone can be revoked at any time.  At the Xian 
Aircraft Company, workers were required to live in company accommodation.  They 
could be fined, or worse, for poor work and could lose their job, health care, home, 
everything53. 

In Indonesia, a 1994 study claimed that Government wage policy was keeping  
wages in Jakarta at levels approximating 70 percent of daily physical requirements 
and, at the same time, the Government was repressing trade union activity in the 
country54.  Shoe workers in Indonesia are mostly girls and young women, many 
housed in company barracks and paid as little as 15 cents an hour.  Even before the 
Asian currency devaluations, a worker would have had to save her total salary for 
three or four months to earn enough to buy the sports shoes she assembles.  In 1992, 
U.S. basketball star Michael Jordan reportedly received $US20 million for promoting 
Nike sports shoes, more than was paid to all of the Indonesian women who made 
them55. 

There is a simple logic at work in the world.  Industry is pursuing the cheapest 
labour in a world with a glut of labour.  If a German worker demands $24 an hour, 
or a U.S. worker $17 an hour, corporations threaten to move their factories to 
Hungary, or Mexico, or Malaysia, or China.  Even if a corporation’s management has 
some loyalty to its home country, the logic works anyway:  financial markets and 
capital investors complain that management is being too “sentimental”, and the 
managers either comply with the market imperative or are replaced by others who 
will.  Even if workers in rich countries accept drastically lower wages, they may only 
have bought some time.  Eventually their source of livelihood is likely to be pulled 
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out from under them and whisked off to a distant part of the world56. 
Poverty is not being eliminated in poor countries.  Rather, exploitation of 

employees is increasing dramatically, because the poor in poor countries have fewer 
protections from their governments and little experience with protecting themselves.  
Wealth is certainly moving around the world, but little of it is reaching the poor. 

The automation trap 
Norbert Wiener, one of the founders of the science of cybernetics, the science of 

automatic control of machines and systems, recognised in 1950 that it could be used 
wisely or foolishly57. 

Let us remember that the automatic machine ... is the precise economic 
equivalent of slave labor.  Any labor which competes with slave labor must 
accept the economic conditions of slave labor. 

With the escape of global markets from national restraints, the process that Wiener 
foresaw is operating with less hindrance than ever:  people are being displaced by 
machines and discarded as redundant in the developed countries. 

One of the high-points of the automation approach is in the Toyota Company's 
Assembly Line No. 4 at Tahara58.  Toyota invested heavily in industrial robot 
technology, deliberately pushing the state of the art.  The result is an assembly line in 
which cars are assembled within a bizzare ballet of robot machines.  The role of 
people is mainly to maintain the machines that assemble the cars.  The cars are 
assembled in this Line with only about 18 hours of human labour per car, compared 
with 30 to 50 hours in other plants around the world.  Toyota claims a saving of $600 
to $700 per car from the lower labour costs and another $300 or so from improved 
quality - machines make fewer mistakes.  However this is the operating cost and 
does not include the large capital investment in the plant, which some commentators 
consider was not cost-effective, a judgement given added strength by the onset of 
the Japanese recession in the late 1990s. 

The standard neoliberal counter to Wiener’s argument is that a healthy economy 
must continually renew itself, and automation simply releases workers who can then 
be employed in other occupations.  This argument fails to consider the rate of 
renewal.  In the neoclassical fantasy the flow of time is suspended and the question 
of the duration and severity of the required adjustments does not arise.  The rate of 
unemployment has been chronically high for several decades, much higher than it 
was during times of peak performance like the 1950s and 1960s, so “adjustment” 
(finding another job) is more difficult.  The quality of employment has also declined, 
due to an increase in casual and contract employment in service industries on low 
pay.  Thus good replacement occupations are not eventuating at a sufficient rate, and 
the rate of “creative destruction” is too high. 

Unemployment 
Official unemployment statistics do not accurately portray the degree to which 

people are excluded from the kind of livelihood to which they aspire.  
For several decades official unemployment rates have been high in all developed 

countries, commonly 8-10%, ranging up through 13% and more.  Official 
unemployment rates tend to be lower in the U.S., but this is a country that offers 
some of the lowest quality employment at the bottom of the scale, and that makes 
some of the least effort to reveal hidden unemployment and underemployment.  
Even Japan has had unprecedented unemployment rates approaching 5%, but this is 
in an economy where there has been a great reluctance to fire employees and until 
recently a common expectation was that job security lasted for life. 
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There are few systematic attempts to measure the number of “hidden” 
unemployed, those people who would like to have work but who have given up 
looking.  Under-employment is also becoming pervasive, through the spread of part-
time and casual employment and through underutilisation of skills and 
qualifications59.  One estimate is that counting hidden unemployment and under-
employment would increase official unemployment rates by 80%60.  

One reason for the mediocre performance of OECD countries documented in 
Part 1 is that their economies are being weighed down by unemployment.  Not only 
are they carrying the burden of supporting the unemployed, however meagrely, 
with unemployment payments, they are also foregoing the contribution of the 
unemployed to the national wealth.  Even Japan is now affected.  As Japanese wages 
rose, companies started to move manufacturing to other parts of Asia.  There was 
much greater reluctance to do this in Japan than in other developed nations because 
of their stronger committment to employees, but by now there has been a substantial 
"hollowing out" of Japanese domestic manufacturing. 

 
Exporting skills and technology 

The developed nations are exporting not only jobs and capital, but also the 
advanced technologies that are central to their industrial strength.  This is being 
done most explicitly by the transfer of production into low-wage countries, in 
response to the pressure of the financial markets' imperative of quick profits and 
through the ambitions of the elites of developing nations.  As a result, the developed 
nations’ deep reserves of skills, experience and knowledge are being bled away. 

Greider cites many examples of the direct exporting of technology by 
transnational corporations with little loyalty to their country of origin.  One example 
was a deal between Boeing and China for future sales of $5 billion.  The deal was 
celebrated by U.S. President Clinton, who claimed it as evidence of the success of his 
administration's aggressive trade policy.  Not celebrated or highlighted was the fact 
that production of tail sections of the Boeing 737 would be progressively transferred 
from Wichita, Kansas, to China over subsequent years.  Initially Boeing announced 
that only 100 tail sections would be manufactured in China, and that no U.S. jobs 
would be lost, but two years later the number of tail sections was increased to 1500.  
This time it was the Chinese government that was celebrating "the biggest contract 
in the history of China's aviation industry"61.  Subsequently Boeing established a 
subsidiary in China, something it had done in no other country.  Other recipients of 
Boeing's export of productive capacity have been Ireland, Italy, South Korea, Brazil 
and Japan. 

A justification frequently offered for automation is that workers in high-wage 
countries will be able to compete with workers in low-wage countries if they are 
more productive, and they can be made more productive with the help of machines.  
Indeed workers in high-wage countries generally are more productive in this sense.  
However this approach has ceased to protect employees.  Even very highly skilled 
employees are losing jobs, as William Greider attests: 

Boeing machinists and engineers did not need higher technological skills;  they 
were already acknowledged to be the most advanced workforce in the global 
industry.  And tens of thousands of them were losing their jobs, many 
permanently62. 
Graduate engineers in India earn less than $10,000 a year, compared with 

$60,000 to $80,000 for their counterparts in America.  They are skillful and abundant 
and they speak English.  The jobs auction has moved up-market from textiles and 
shoes.  It doesn't just eliminate low-wage "womens' work" in the developed nations.  
It is eliminating engineers, professionals and middle managers63.  
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Transnational corporations that discard the skills and experience of long-
standing employees and transfer capital, jobs and technology out of the countries 
that gave them being and support their continued existence, are undermining the 
prosperity of rich countries.  The Japanese term hollowing out is accurate but too 
polite.  The transnational corporations are cynically exploiting the  mature legal and 
institutional structures of the rich nations while withdrawing the investment and 
taxes that sustain those institutions and an educated and experienced workforce.  
Transnational corporations are mining the resources of rich societies. 

 
Command Economies 

It is clear that even global markets are not large enough to ensure the 
competitive conditions assumed in the neoclassical theory.  We can no longer expect 
that even global markets will be efficient.  Instead, larger markets merely allow the 
biggest, market-dominating firms to become larger and yet-more powerful.  There is 
clear evidence of the resulting inefficiency.  In the auto industry, supply and 
demand are 30% out of balance.  The implication is that the auto industry is 
burdened by at least 30% inefficiency.  The trend to ever-larger corporations shows 
no signs yet of slowing. 

The rhetoric of globalisation is all about freedom:  free markets, free trade and 
democracy.  The reality is the opposite.  A corporation is a centralised, command 
economy.  Many corporations now rival nations in financial scale.  Much of global 
commerce is now controlled by empires and emperors wielding a degree and scale 
of control that would be the envy of most of history’s tyrants.  The result is 
predictable and evident.  Commerce is becoming inflexible and inefficient, and the 
rights of people and societies are being trampled. 
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12.  Virtual Empire 
 

Trade can confer mutual benefit on trading partners, if it is conducted wisely, or 
it can benefit a few people at the expense of many, if it is abused.  “Free trade” is the 
third major theme of globalisation, along with the financial and corporate 
globalisation.  Free trade is like free love.  It may sound good in theory, but in reality 
it quickly turns messy. 

The central justification cited for free trade is that it allows nations to concentrate 
on what they do best, and to obtain the other things they need through exchange.  
This is a sound idea in principle, since the benefits obtained from specialisation are 
at the core of economic systems, and indeed of civilisation.  The idea of specialisation 
was applied to international trade by David Ricardo in 1817, and his theory has since 
become known as the theory of comparative advantage64.  We will examine this 
theory shortly.  However nations are not as simple as individual people, so there are 
some conditions that must exist before the theory’s conclusions apply to nations.  
Unfortunately these conditions are grossly violated in the present world, and the 
resulting vacuum of policy wisdom has opened the way for large-scale abuse of 
trade. 

 
The Theory of Comparative Advantage 

Ricardo used the production of wine and cloth in England and Portugal to 
illustrate his theory.  Suppose that the production of a given quantity of cloth in 
England requires the labour of 100 men for a year, while the production of a given 
quantity of wine requires the labour of 120 men for a year.  Suppose, on the other 
hand, that in Portugal the production of the same quantities requires 90 men for 
cloth and 80 men for wine.  At the time Ricardo was writing most labourers would 
have worked for subsistence wages in both countries, so the number of man-years is 
a reasonable measure of the cost of production.  Thus in England the production of 
cloth is cheaper (requires less labour) than the production of wine, while in Portugal 
the reverse is true.  Notice however that the production of both wine and cloth is 
cheaper in Portugal than in England. 

Ricardo argued that, in spite of Portugal’s absolute advantage in both products, 
it is in both countries’ interest that England concentrates on producing cloth while 
Portugal concentrates on producing wine, and that they trade English cloth for 
Portugese wine.  The reason is that within England the production of cloth has a 
comparative advantage over the production of wine, while within Portugal the 
comparative advantage favours wine.  Thus the “comparison” implied in the name 
is not the comparison between countries, but the comparison between industries 
within a country. 

In modern terms, what would happen in England under the assumed conditions 
would be that capital would seek the industry with the lowest costs (cloth), and 
production excess to England’s needs would be exported to Portugal.  Production of 
English wine would languish for lack of investment.  In Portugal, the reverse would 
happen. 

But what if English capitalists looked beyond England for the best investment?  
Then they would see both of Portugal’s industries as superior investments to both of 
England’s industries.  If English capitalists decided to invest in Portugese industries, 
then English production of cloth would languish along with wine, Portugals’ wine 
production would boom until the market was saturated, and then Portugal’s 
production of cloth would boom.  The result would be a transfer of both capital and 
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employment from England to Portugal65.  Wealth would drain from England to 
Portugal.  Rather than England and Portugal obtaining mutual benefit, Portugal 
would win and England would lose. 

Thus we see that Ricardo’s conclusion that trade would be beneficial to both 
countries depends on an implicit assumption that capital does not cross national 
boundaries.  Adam Smith and Ricardo took this condition for granted because in 
their day there was very little international investment, presumably because 
communications and travel were difficult, cultural differences were more 
pronounced, and there was some hostility between rival nations.  Smith had also 
argued more generally against absentee ownership, on the grounds that no hired 
manager would guard wealth as zealously as its owner. 

Today capital moves very freely across international boundaries, so Ricardo’s 
conclusion does not apply.  In spite of this, free international trade has been 
promoted in the name of the theory of comparative advantage.  Not only have free-
trade advocates overlooked or ignored Ricardo’s assumption of immobile capital, 
they have actively promoted the breakdown of that condition by promoting free 
international capital movements as well. 

It was reasonable in Ricardo’s day to equate the cost of labourers’ wages in 
England and with those in Portugal, since workers’ wages were uniformly near 
subsistence levels in all countries.  This is no longer true, as there are now huge 
differences in wages, and therefore in the costs of labour, between rich countries and 
poor countries.  In the present world of mobile capital this provides an even larger 
incentive to move capital than the kind of “natural advantage” in agriculture that 
Portugal enjoys over England. 

For Ricardo’s conclusion to apply, you also have to assume that the labour 
released by specialisation is redeployed into other productive activities.  Thus 
instead of local production of wine and cloth costing 80 + 90 = 170 men in Portugal 
and 120 + 100 = 220 men in England, specialisation and trade would require only 80 
+ 80 = 160 men for wine production in Portugal, while cloth production in England 
would require only 100 + 100 = 200 men in England.  (These numbers assume that 
the surplus product of each group is an agreeable trade.)  In other words, the labour 
of 10 men would be released in Portugal and the labour of 20 men would be released 
in England.  But what if unemployment in Portugal is high?  Then the “released” 
men might not be able to find productive employment.  In that case either they and 
their families would starve or they would become a burden on their society.  There is 
then a net loss to Portugal, rather than a net gain.  The pre-existence of 
unemployment means there is no assurance of a net benefit from specialisation and 
trade.  You would have to look carefully at the levels and duration of unemployment 
to see if the net effect was positive or negative. 

A trading society might also feel some obligation to take care of displaced 
employees, since there unemployment would be from extraneous causes and thus 
could be no reflection on their virtue.  But that is a different issue. 

According to Daly and Cobb66, trade is presented in modern economics texts as 
though it were barter (e.g. cloth for wine) without the use of money as an exchange 
medium.  This excludes the possibility of a trade deficit or surplus.  Such trade 
imbalances are a dominant feature of the present world. 

Also trade is often presented through the analogy of specialisation of 
individuals.  For example, it is not worth the time of a highly trained lawyer to do 
her own filing, since she gets a greater net return from employing her own skill 
being a lawyer while employing someone else to do the filing.  However this 
analogy is invalid since productive capacity cannot be transferred freely between 
individuals.  In other words, there is no possibility that the lawyer could work 24 
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hours a day while leaving her filing clerk unemployed.  Such transfers of productive 
capacity can occur between nations when capital can cross national borders, so that 
one nation can be extremely busy while another languishes. 

Other issues to be considered in evaluating the potential benefit of trade are that 
modern trade is often in components rather than finished products and that much 
modern trade is between divisions of a transnational corporation67. 

 
Abuse of the Theory – NAFTA, WTO 

Despite the obvious and gross violations in the modern world of conditions 
required for comparative advantage, this theory is still used to argue for the 
imposition of the neoliberal program.  James Stanford68 analysed the computer 
modelling that was used to argue for the North American Free Trade Agreement 
(NAFTA), which became operational at the beginning of 1994.  Among the 
assumptions built into various computer models were that the economies of the 
trading nations were in a state of general equilibrium (the neoclassical prediction), 
which is already is enough to discredit the models.  The models also assumed that 
capital does not cross national boundaries, that the trade is balanced, and that there 
is full employment.  They even assumed that wages are the same in the U.S. and 
Mexico. 

Such computer exercises are utterly irrelevant and misleading.  They are pseudo-
science.  It is elementary that if capital is moved from the U.S. to Mexico then jobs 
will move too.  That is the purpose of the move, to take advantage of much lower 
wages in Mexico.  By assuming that capital does not move internationally, the 
computer models exclude this possibility from the beginning.  This is another 
example of a hidden assumption predetermining the answer that a theory will yield. 

If there is unemployment in the U.S., then displaced U.S. workers will have 
trouble getting another job, even if they have the skills to move into another 
industry.  This obvious effect is also excluded by the models from the beginning.  
Each of the other assumptions just mentioned has similar effects.  This means that 
these computer models have nothing useful to tell us about the real effects of 
NAFTA.  They fully deserve the old computer epithet “garbage in, garbage out”:  if 
the input to a computation is garbage, then the output will be garbage. 

This is a sample of the mentality driving trade liberalisation.  It is the intellectual 
force behind the World Trade Organisation.  This kind of modelling was heavily 
promoted by corporate and financial interests to justify the imposition of NAFTA69.  
The promotion was on behalf of the U.S. Business Roundtable, an organisation of 200 
heads of the largest U.S. corporations,  although they acted through a front 
organisation, USA*NAFTA. 

NAFTA has been a disaster for Mexico.  Mexico created a free-trade zone 
featuring tax exemptions and lax enforcement of environmental regulations.  The 
Mexican government denied workers the right to form independent labour unions.  
Average hourly wages in the free-trade zone were $1.64, compared with $16.17 in 
the U.S.70 

Mexico had attracted some $70 billion in foreign money in preceeding years, 
through high-risk, high interest bonds, sales of public assets and stock-market 
speculation.  As little as 10% of this money was invested in productive capacity.  The 
rest was spent on such things as consumer imports and debt servicing.  The number 
of Mexican billionaires rose from 14 in 1993 to 24 in 1994.  The speculative bubble in 
Mexican stocks and currency burst in December 1994, and the values of stocks and 
pesos dropped by 30%71. 
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Swayed by the usual arguments that a collapse of financial institutions had to be 
averted, President Clinton arranged a $50 billion bailout of U.S. financial 
institutions, at U.S. taxpayer expense.  Estimates of job losses were about 500,000 in 
the U.S. and about 750,000 in Mexico.  Domestic interest rates in Mexico reached 
over 90%.  About a million Mexican families will be displaced from their farms as a 
result of NAFTA-facilitated “investments”72. 

The net result is that a great many ordinary people in both countries lost wealth, 
many of those were precipitated into poverty and suffering, while most financial 
institutions were rescued from their own folly and from any serious “market 
discipline”.  The financial system was left with every incentive to continue its 
profiteering and destructive ways. 

This pattern was repeated on an even larger scale after the 1997 collapse of Asian 
currencies, with the International Monetary Fund and the World Bank playing 
prominent roles in saving financiers and imposing “discipline” on the poor.  The 
process has been refined through many other financial dramas, and doubtless will be 
again. 

NAFTA has also had serious deleterious effects in Canada.  One effect of this is 
that Canada has become a center of peoples’ resistance to globalisation.  Canadians 
were at the forefront of the lobbying effort that derailed the Multilateral Agreement 
on Investment, and they were prominent in the organisation of the protests against 
the World Trade Organisation in Seattle in late 1999. 

 
National Security 

One of the themes of apologists for globalisation is that trade binds nations 
together.  It creates a common interest between them that functions as a disincentive 
to war.  Globalisation, therefore, will usher in a golden era of global peace, along 
with global prosperity and global democracy (at least of the one dollar, one vote 
kind). 

This claim cannot simply be dismissed, because it contains a little of the truth.  
However only the terminally naïve would take it for the whole truth.  Dependence 
on trade also markedly increases a nation’s vulnerability, both to direct attack and to 
the disruption of the international order.  Trade embargos have become a common 
weapon, used with considerable effect for example against the former South African 
Apartheid regime.  If a trade embargo is enforce militarily then it is a blockade, and 
this version has been used against Saddam Hussein’s regime in Iraq. 

If a war disrupts trade routes then a trading nation can be dangerously 
vulnerable even in the absence of direct attack.  Recent Australian governments have 
been among the most enthusiastic advocates of free trade, but they forget the history 
their parents lived through.  When the British presence in Singapore fell to the 
Japanese in World War II, Australia was suddenly cut off from Britain’s former 
maritime dominance.  The protection of the empire had suddenly evaporated.  Not 
only was Australia highly dependent on trade with far-distant Britain, but it came 
under direct attack by Japanese forces.  Until then Australia had functioned as a 
farm and a quarry for Britain.  A new Labor government had to oversee the rapid 
expansion of a small local manufacturing sector into something that might plausibly 
support an industrial and military defence effort. The lesson was forgotten very 
quickly, and within a decade a compliant conservative government was returning 
Australia to the role of supplying raw materials to industrial nations, which soon 
included the U.S. and later Japan. 

Even short of an embargo or a blockade, trade can be used as a powerful 
weapon.  Just the knowledge of U.S. power over international market access can 
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reduce compliant smaller nations like Australia to the humiliating status of Uncle 
Sam’s lap dog.  Nor are the powerful immune.  A group as powerful as the 
European Union has difficulty resisting U.S. pressures to open its markets on U.S. 
terms.  The United States itself would be far less vulnerable to terrorism if it had not 
allowed itself to become so dependent on trade, especially to satisfy its rapacious 
appetite for raw materials. 

 
Unbalanced Trade 

Highly unbalanced trade is common.  For much of the post-war era Japan had a 
large trade surplus, while Britain and the U.S. both slipped into large trade deficits.  
Although the arguments against unbalanced trade are not as stringent as arguments 
against unrestricted trade, nevertheless it is not wise policy.  Unbalanced trade 
produces winners and losers, rather than the mutual benefit of wisely managed 
trade.  Thus it can be a vehicle for some nations to take advantage of other nations. 

Japan has epitomised the strategy of accumulating a large trade surplus.  Its 
post-war strategy has been straightforward.  It has been to acquire manufacturing 
technology and to produce goods for export that are either cheaper or of superior 
quality, or both, than other nations’ goods.  In other words the strategy has been to 
sell goods to rich nations at a profit.  For four decades this strategy succeeded and 
Japan prospered.  To begin with, its people were poor and were willing to work for 
low wages, which conferred an advantage over developed nations.  Later the 
Japanese used superior organisation and innovative refinement of technology to 
maintain their advantage.  They were fortunate that the developed countries, and 
especially the United States, provided huge, rich and accessible markets for Japanese 
goods. 

However Japan's circumstances have changed in the past decade.  Japanese 
wages are now comparable to those in the U.S., and the value of the Japanese yen 
has increased substantially against other major currencies, which makes Japanese 
products more expensive.  Both of these changes are the natural result of Japan's 
growing wealth.  A third change is that other developing countries have started 
playing the same game, and some of those are taking advantage of Japan’s markets.  
Thus Japan has achieved the goal of catching up with other developed nations, and 
is now subject to the same forces as they are. 

The effect of competitive Japanese exports to the United States was to siphon 
wealth from the United States into Japan.  However a siphon only works when the 
container to be filled is lower than the container being emptied.  The Japanese 
siphon continued to work so long as the United States permitted the flow, which it 
did for ideological reasons, and so long as Japan was, in effect, lower than the U.S. 

The special folly of Britain and the U.S. has been to adhere blindly to the free 
trade ideology, and thus to play into the hands of those countries like Japan that 
have sought selfish advantage.  Under the Thatcher government’s neoclassical, 
finance-oriented policies, Britain’s manufacturing industries were decimated.  The 
home of the industrial revolution and the leading industrial power of the nineteenth 
century was, by the early 1990s, approaching the status of a low-wage outpost of 
Europe, reduced to assembling components manufactured elsewhere and dependent 
on income from raw materials (mainly oil)73. 

The United States agonised over the challenge from Japan to its global economic 
dominance.  Because of the predominance of the neoclassical “Washington 
consensus”, the U.S. government was extremely reluctant to take on any role 
coordinating or promoting industrial resurgence.  The U.S. problem involves both of 
the main fallacies of the present free-trade regime:  failure to limit international 
capital flows and failure to implement a coherent domestic strategy.  The result has 
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been a dramatic reversal of the U.S. trade position and a steady drain on 
accumulated U.S. wealth.  From 1980 to 1996, Americans imported $1.9 trillion more 
merchandise than they exported.  By 1996 the annual trade deficit was a record $188 
billion.  To pay for this imbalance, Americans sold off wealth, moving from being 
net holders of foreign assets equivalent to 30% of GDP in 1970 to net debtors to the 
tune of 8.5% of GDP in 199574.  The stagnation of the Japanese economy in the late 
1990s eased the pressure of this crisis. 

The other great post-war economic "miracle", besides Japan, was Germany's rise 
to European dominance.  Germany's case is distinctly different from Japan's, but 
common factors are still apparent.  Europe was impoverished relative to the United 
States after the war, so there was an initial wage and cost advantage.  Germany 
suffered physical destruction and social disruption from its defeat, but it retained 
much of the knowledge and experience of a modern industrial state.  Unlike Japan, 
which had to acquire much of the knowledge and experience it needed, Germany 
had the lesser task of reorganising itself to exploit knowledge it still retained.  Both 
Germany and Japan emerged from the social trauma of defeat with renewed 
common purpose.  Because of the post-war U.S. policy of open trade with Europe, 
Germany's early strategy was similar to Japan's, and wealth siphoned from the U.S. 
into Europe75.  Since Europe rather quickly regained its status of comparable 
economic development to the U.S. and it permitted relatively free trade (with 
notable exceptions), the siphoning has not been so one-sided as between the U.S. and 
Japan.  Germany remained successful because it was creating new wealth much 
more than it was siphoning wealth from elsewhere.  This success continued until its 
wealth began to be drained into other nations - first into poorer parts of western 
Europe, then dramatically into the former East Germany, now to anywhere in the 
world. 

 
Natural Endowments versus National Initiative 

The lexicon of economics betrays the stagnation of thought on its fundamentals.  
We are not customers, we are consumers, as though the subject is about village 
produce markets.  The factors of production are land, labour and capital, as though 
ours is still an agrarian society.  Natural endowment is, evidently, still taken in some 
circles as a serious limitation on a society’s potential wealth, as though the industrial 
revolution never happened. 

The Anglo-Saxon countries seem to retain a vestigial attachment to the idea that 
a country’s advantages are confined to those bestowed by nature.  Possibly this is an 
idea sustained by industrialists who wish other nations to remain suppliers of raw 
materials rather than to become sophisticated competitors.    In any case, actions 
betray a failure to appreciate what ingredients contribute to a thriving modern 
national economy. 

The examples of Japan and Germany show that their post-war economic success 
had two crucial ingredients:  social cohesion and a common purpose.  Stephen Bell 
quotes M. E. Porter from his Competitive Advantage of Nations: 

One of the very few features that successful economies in the post-war era do 
have in common is a very strong sense of national mission.  That national 
mission always includes the central concept that they are going to export, and 
that they are going to export manufactures.  There isn’t a single experience 
which contradicts that feature. 76 

In contrast, a neoclassical competitive market is by definition incapable of 
expressing a common purpose.  That would be directly contrary to the neoclassical 
ideology that individuals acting in isolation and strictly out of self interest will bring 
about the best of all possible worlds. 
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When Japan embarked upon its modernisation late in the nineteenth century, it 
already had high social cohesion.  It then adopted a common purpose, to catch up 
with and surpass the developed western economies.  Its pre-war strategy of building 
empire was not unreasonable given the example of the European nations it was 
emulating, but it failed disastrously after Japan's ambitions collided with those of the 
United States.  Subsequently Japan changed to the more successful strategy of 
trading, but its underlying common purpose was unchanged. 

In addition to a sense of common purpose, other essential ingredients in a 
successful economy can be readily identified.  An educated population is one 
obvious requirement, and another is that the common purpose be implemented 
through an intelligent strategy.  This is the attribute that has most differentiated 
Japan from its rivals through most of the post-war era.  Natural endowments, 
perhaps surprisingly, do not seem to be important, as can be seen from the 
comparison of Japan with Australia. 

It is said that in the 1870s Australia had the highest per capita income in the 
world (though the distribution of that income is a different issue).  Today, Australia 
languishes rather far down the list of OECD countries ranked by per capita income, 
with nations like Ireland, Portugal and Iceland.   Although Australia is still very 
well-off in material terms, a strong sense of ill-being has developed within the past 
two decades, with rising unemployment, crime, drug use, youth suicide and other 
indicators of social stress. 

Australia has an abundance of natural endowments.  Australia also still has a 
well-educated population and a residual though declining sense of social cohesion 
and decency.  What it has lacked is a common purpose and an intelligent strategy.  
Australia was a collection of British colonies until 1901, when the colonies federated 
and attained nominal political independence.  However Britain remained financially 
dominant, a role now also played by others, and there have been only fitful attempts 
to move beyond the colonial role of exporting food and raw materials.  There are 
two main reasons for this inertia.  One is the continuation of a colonial mentality of 
dependence and the other is the prevalence of neoclassical attitudes to trade and 
industrial development. 

There have been some recent attempts to promote the manufacturing sector but 
they have been limited and poorly coordinated.  Stephen Bell recites a litany of more 
specific policy problems that have flowed from this attitude77, compounded by 
lingering colonial-style mentalities and power groupings.  These include a reliance 
on computer models incorporating patently unrealistic neoclassical assumptions, a 
deep ignorance of the role of technology and manufacturing in the creation of 
wealth, and especially of the synergies of a diverse and vigorous industrial ecology, 
an ignorance of the large role played by the social structure of the workplace, failure 
to appreciate the different requirements of different industries, and a naïve  
assumption that world markets would absorb whatever Australia produced.  The 
deficiencies of government policies have been matched by the Australian financial 
sector, which, following the English tradition, is ignorant of the needs of industry, 
and which has little tradition of investing venture capital in innovative companies. 

Through this period of policy confusion and misdirection, the manufacturing 
sector declined from 27% of GDP and 32% of employment in 1960 to 15% of GDP 
and 16% of employment in 1996.  In the former West Germany, manufacturing 
accounted for 33% of employment in 1991, and in Japan the figure was 27%. 

There has been a serious decline in Australia’s terms of trade, manifest as a 
dramatically larger deficit in the “current account”.  The current account is the 
balance of trade in goods and services plus net payments on overseas debt servicing 
and investments.  In 1994 Australia’s current account deficit was over 6% of GDP, 
second only to Mexico in the OECD countries.  By early 2000 the current account 
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deficit was back over 6% of GDP and net foreign debt had surpassed $250 billion, 
around 50% of GDP.  In contrast to Japan, Australia has failed to convert earlier 
profits from exports into long-term productive capacity. 

The example of Japan clearly demonstrates that limitations in natural 
endowments can be overcome.  Much of Japan’s land is mountainous and unsuitable 
for food production.  Its productive land area is small and densely populated.  
Although much of its mountainous areas are forested, Japan imports large quantities 
of wood.  It has few mineral resources and no oil.  If natural endowment were the 
main determinant of economic success, Japan should be a small and backward 
nation, occupied with rice growing, fishing and crafts. 

The point should be obvious, anyway, from the whole history of the industrial 
revolution, which is a story of previous limitations being overcome through 
advances in technology and the organisation of production.  The whole point of 
technology is to do things that could not be done before, and the purpose of industry 
is to transform technology into productive capacity.  Natural endowment is not 
irrelevant, but Japan, and England before it, overcame a limited natural endowment 
to become a dominant economic power. 

Natural endowments are certainly an asset, although as we move into the 
resource-efficient civilisation that awaits us they will become progressively less 
important.  What is really needed is national initiative, whose minimum engredients 
are a common purpose, an intelligent strategy, social cohesion and an educated 
population.  Governments have a clear role to play.  A common purpose is not 
something that can be decreed by a government, but a government is required to 
articulate the common purpose, to develop a strategy to pursue it, to promote 
education and to ensure that other social and economic policies are compatible with 
the strategy.   

 
Virtual Colonies 

The emergence of transnational corporations rivalling many nations in their size 
and command of economic resources, combined with the rapid opening up of most 
nations to trade and to international money transfers, is forcing many nations into 
the role of economic colonies.  Even developed and large economies are being 
strongly affected.  There are precedents for relatively developed economies being in 
dependent relationships, Australia and Canada being two examples. 

Australia's prosperity through the end of the nineteenth century came mainly 
from exporting wool and wheat to Britain.  Wool and wheat production were largely 
in the hands of a landed gentry transplanted from Britain.  They did very well for 
themselves and had no reason to change anything as the twentieth century dawned.  
However as Britain began to lose its industrial advantage Australia’s position also 
declined.  During the First World War Australia bore a heavy burden on behalf of 
“the mother country”, suffering heavy casualties and incurring a financial debt that 
Britain was not willing to forgive, though it forgave those of its other allies.  When 
depression hit, Australia was still carrying much of this debt burden, which had 
ballooned in real terms as a result of deflation.  Australia suffered heavily, having 
unemployment approaching 30 percent, hunger and near-starvation.  When the 
elected Premier of New South Wales proposed to defer repayment of bond debts to 
Britain in order to ease the burden, he was dismissed from office by the Queen's 
representative.  These days such “debt rescheduling” is routine.  Australia was no 
longer officially a colony, but it was still heavily under the influence of Britain's 
financial interests78. 

Industrialisation in Australia speeded up dramatically during the Second World 
War, but the opportunity was relinquished after the war.  The third computer in the 
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world was built in Australia in the 1950s, and in the 1960s Australia became the third 
nation in the world to launch a satellite, using a British rocket.  A great many other 
innovations have been made by Australians, but those that have succeeded have 
overwhelmingly been developed by overseas interests, as local industrialists and 
financiers are reluctant to try anything that has not already been proven overseas.  
Little effort has been made to capitalise on Australia’s wealth, inventiveness and 
excellent technological start.  Despite having an educated and inventive population, 
Australia remains hampered by a lingering colonial mentality, reluctant to take 
initiatives and still heavily dependent on foreign investment, which now comes 
more from Japan, the U.S. and other industrial nations. 

Foreign investment is a double-edged sword.  The host country gains some 
infrastructure and employment, but the employment is often low-grade and profits 
flow back to the investing country.  As well, the investing country will usually retain 
the expertise, patents, and general experience that enable the technology.  The 
investing company does not promote local research and development, as its interest 
is to impede the development of local competing technologies in the host country.  
The interest of the investing company is to keep the host country dependent upon it, 
economically and psychologically.  This is the typical colonial arrangement.  A 
dedicated effort is required to ensure that sufficient benefit remains in the host 
country to justify the loss of autonomy and initiative.  China provides an alternative 
model, as it uses its enormous potential market to extract much more favourable 
arrangements from foreign investors79. 

Financial dependence on foreign companies and nations is a serious limitation, 
but the psychology of dependence is more insidious, more powerful and more 
persistent.  In Australia it is manifest as a reluctance to be the first to do something.  
There is also a constant need to seek overseas approval of what we do, and even of 
who we are.  This need is regularly manifested by the media, who féte a visiting 
“overseas expert” while they are oblivious to locals with as much or more expertise.  
The dependent mindset is reinforced by the self interest of the powerful minority 
that profits directly from the dependent relationships.  Too many of Australia’s  
political and business leaders have, explicitly or by default, served foreign interests 
(first the British Empire, then American, now Japanese and many others) ahead of 
the national interest.  

 
Trade as a Tool of Empire 

As the era of colonial occupation drew to a close in the mid-twentieth century, a 
new kind of empire was already rising to replace it.  The well-developed 
manipulative methods of English financiers, about which we’ll hear more later, were 
adopted, refined and extended.  Direct imposition of subordinate governments was 
replaced by the establishment of corporate subsidiaries.  Direct appropriation of 
resources was replaced by trade regimes manipulated for advantage.  The gross 
deviation of real-world trade from the ideal of exchange for mutual advantage 
provided a range of weapons with which to subjugate the weak and the unwary. 

The new weapons include the abuse of unbalanced trade and the exploitation of 
vulnerability to loss of markets, loss of trade routes and loss of investment capital.  
Different nations have exploited different combinations of these weapons to varying 
effect, but the underlying truth is that trade has been exploited routinely as a 
weapon in international power struggles.  Rhetoric about the virtues of free trade are 
merely a cover for traditional competition for dominance over other nations. 

Governments systematically interfere in the freedom of trade.  According to 
Lawrence B. Krause of the University of California at San Diego, only about 15 
percent of global trade is genuinely free.  Up to 30 percent is managed directly by 
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governments and another 40 percent by transnational corporations through internal 
trade between their components.  Greider describes the global system as a market-
access regime, rather than a free trade regime, because of the many contradictions, 
exceptions to and purposeful evasions of free-trade principles80. 

Although Governments interfere with the conduct of trade, they are not 
necessarily smart about guarding the interests of their nations, if that is even their 
intention any more.  Governments of the home countries of major transnational 
corporations are commonly involved heavily in promoting exports, though those 
corporations may return little loyalty to the country that happens to host their 
headquarters.  Corporations systematically avoid paying taxes in their home nation 
and they do not hesitate to export jobs, skills and technology if they perceive it to be 
in their interest.  Presumably the governments’ motives are some mixture of naive 
belief that the corporations are still serving their national interest, a cynical attempt 
to appear to be doing something about domestic jobs, and paying off major 
contributors to political campaign funds. 

 
Trade for Mutual Benefit 

The restoration of national societies to health requires the active balancing of 
trade, and controls on the international movement of capital.  Any potential benefits 
of trade must also be balanced against the responsibility to ensure that all citizens 
have access to a dignified livelihood.  These measures would restore the main 
conditions required for the theory of comparative advantage to apply, so trade could 
then be of mutual benefit to trading partners, rich and poor. 

The potential benefits of trade must also be carefully balanced against the 
vulnerability that trade intrinsically brings with it.  These vulnerabilities include 
disruption of trade routes by natural events, extraneous wars or terrorism, deliberate 
blocking of trade routes through embargo or blockade, and denial of access to 
markets.  All of these hazards are familiar features of the current world.  Trade, like 
any relationship, is a complex affair and must be handled with appropriate delicacy. 

Controls on trade must take account of the fact that much investment and trade 
occurs between different parts of transnational corporations that have little loyalty to 
their country of origin.  The loyalty of corporations is to their shareholders (and to 
their boards and executives, legitimately or not), and their only measure of success is 
their annual bottom line.  Only an active polity can restrain and channel the 
activities of corporations so their activities are also for the larger benefit of a society. 

Nations need to refocus on creating their own wealth, rather than on siphoning 
wealth from other nations or extracting it unsustainably from the natural 
environment.  Transferrring wealth from rich nations is bad enough, since it is 
socially destructive, but profiting at the expense of poor nations is indefensible.   

Just as a living organism tightly controls the flows of materials and energy into 
and out of itself, so a trading entity must attend to what passes through its 
boundaries.  No corporation would permit individual employees to trade its assets 
or products with employees of another corporation.  Trade between corporations is 
tightly controlled, so as to ensure that it is in the interests of the corporation as a 
whole.  Analgous control, adapted to the different needs of a nation, should be 
exercised by nations to ensure that the nation as a whole benefits81. 

The process of economic globalisation is rapidly overwhelming the sovereignty 
of nations.  National sovereignty has been greatly abused over the centuries, as has 
trade, but still nations are more than economic units and more than potential 
aggressors against other nations.  However imperfectly, nations are the current 
political expression of social cohesion and cultural identity, and our society and our 
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culture reach into and grow out of the core of our humanity.  It is in the nature of 
living entities to grow and change, and this applies to nations, societies and cultures, 
but the change must occur in healthy ways if the organism is to thrive.  Being 
overrun by a global monocultural weed is not a healthy form of change. 
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13. Abusing the Corporate Privilege 
 
Corporations have been the principal vessels of economic endeavour for well 

over a century.  Corporations are so familiar few of us conceive they need not be as 
they are, and few of us know they were, in some times and places, very different, 
and with very different rights and responsibilities. 

The corporate endeavour has delivered benefits and imposed costs.  We may 
legitimately inspect the balance sheet, as it stands today, noting the costs as well as 
the benefits.  Similarly we may enquire as to the responsibilities that accompany the 
rights, wealth and power of corporations.  From where do their rights ultimately 
derive?  What are their obligations to societies, to the world, to human beings, or to 
the earth? 

 
Origins of Corporations 

Corporations date back at least to the sixteenth century in Britain.  In those 
times, international trade was a very chancy affair, although the potential rewards 
were great.  Not only might ships be lost on long voyages, but debts were held to 
pass on to heirs, who might be imprisoned for acts or misfortunes they no direct 
involvement in.  Generations of a family might be ruined by a storm or by pirates.  
Waiting for your ship to come in was a serious affair. 

In these circumstances, investors appealed to the king for some relief from the 
risks.  In response, the king granted corporate charters that conferred particular 
privileges upon a group of investors.  The most important privilege was that 
investors’ liability for the corporation’s debts was limited to the amount they had 
invested in the corporation.  With the privileges went obligations, including the 
obligation to pay a portion of the profits to the crown in return for the privilege 
granted.82  

Corporate charters came to be used for a variety of purposes, including the 
control of empire.  Thus were born The East India Company, The Hudsons Bay 
Company and the Massachusetts Bay Company.  The latter company was formed in 
1628, and in 1664 the king sent his commissioners to examine the company’s 
performance.  The governors of the company objected to this on the grounds that the 
investigation infringed on their rights.  This evoked a firm response on behalf of the 
king. 

The King did not grant away his sovereignty over you when he made you a 
corporation.  When His Majesty gave you power to make wholesome laws, and 
to administer justice by them, he parted not with his right of judging whether 
justice was administered accordingly or not.  When His Majesty gave you 
authority over such subjects as live within your jurisdiction, he made them not 
your subjects, nor you their supreme authority.83  

Thus was the king’s sovereignty over corporations firmly asserted.  Even a 
corporation so powerful as to be running a colony had acquired no powers of 
sovereignty. 

As it transpired, after another century or so the citizens of Massachusetts Bay, 
along with citizens of other American colonies, rebelled against the authority of the 
English king.  In declaring their independence, the Americans embarked upon a 
course that in retrospect throws the roles and history of corporations into high relief. 

The American rebellion was against not only the direct abuses of the king, but 
also against many indirect abuses by powerful corporations, exercising the king’s 
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authority.  There was thus a very strong sentiment in the new American republic 
that sovereignty, having been seized from the crown on behalf of all “the people”, 
would not be yielded to any single person or smaller group of people.  Just as the 
American system of checks and balances in government was crafted to ensure that 
no person or group gained advantage over others, so in the early legislative and 
legal history of the U.S. it is clear that corporations were kept zealously in check to 
prevent them from acquiring advantage over “the people”.  (The “people” referred 
to, it is clear from the history of the American independence movement, were men of 
property.  Thus we should not be too starry-eyed about the heady sentiments 
expressed in the Declaration of Independence.  Slaves, the unpropertied and women 
were not invited.) 

Early corporate charters in the U.S. contained explicit limitations and 
responsibilities.  Usually charters were granted only for a specific purpose and for a 
fixed period.  Often they limited the corporation’s profits, land ownership and 
borrowing.  Members could be personally liable for debts of the corporation.  Large 
and small investors had equal voting rights, and interlocking directorships were not 
permitted.  The right to grant corporate charters was retained by the states, rather 
than being ceded to the federal government.  States reserved the right to revoke the 
charter of any corporation that, in their judgement, failed to serve the public interest.  
This was a clear expression of the sovereignty of the people over corporations84. 

In the first half of the nineteenth century there were skirmishes and challenges to 
the tight rein held on corporations in the U.S.  The issue of sovereignty arose 
explicitly in 1819 when the U.S. Supreme Court prevented the state of New 
Hampshire from revoking a charter that had been granted before independence by 
King George III.  A public outcry led to the strengthening of the legal powers of the 
states to oversee corporate affairs.  The argument justifying this strengthening was 
that a corporation, unlike a person, did not acquire rights at birth.  Rights had to be 
granted explicitly by a legislature, acting on behalf of the people.85  

Central to the early American attitude to corporations was the idea that the 
rights of a corporation should never override the rights of a person.  The concern 
was heightened by the full realisation that people are mortal while unrestrained 
corporations might continue indefinitely to accumulate wealth and power.  Thus in 
1890 the highest court in New York State declared in the course of a judgement that 

The life of a corporation is, indeed, less than that of the humblest citizen ... 
and the Supreme Court of Georgia declared at about the same time 

All experience has shown that large accumulations of property in hands likely to 
keep it intact for a long period are dangerous to the public weal.  Having 
perpetual succession, any kind of corporation has peculiar facilities for such 
accumulation, and most governments have found it necessary to exercise great 
caution in their grants of corporate charters.86  
 

American Counter-Revolution 
The U.S. Civil War created both political turmoil and huge profits from military 

procurement.  With political and legal structures weakened and the power of 
corporations enhanced, the scene was set for a corporate revolt against the restraints 
imposed upon them.  This proceeded apace, through rampant financial influence 
upon legislatures both during and after the Civil War.  A severe depression 
following the Civil War fomented continuing unrest.  Restraints on corporations 
were steadily eroded through changes to the laws and the judgements of a judiciary 
increasingly sympathetic to corporate interests. 

The major change came in 1886, when the U.S. Supreme Court supposedly ruled 
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that a private corporation is a natural person under the U.S. Constitution, and is 
thereby entitled to the protections of the Bill of Rights, including rights to free speech 
and to due process of law.  The latter right had been added to the Bill of Rights as the 
14th amendment in order to protect freed slaves.  The 1886 ruling was a complete 
reversal of one of the central concerns of the founding fathers of the American 
republic.  William O. Douglas, a U.S. Supreme Court justice from the 1930s to the 
1970s, observed of the 1886 decision 

There was no history, logic or reason given to support that view.87  
The story behind this extraordinary reversal has only recently emerged, and it 

illuminates Douglas’ cryptic comment.  The U.S. Supreme Court never actually ruled 
on corporate personhood.  For nearly twenty years railroad barons had led a push to 
have corporations declared natural persons, filing lawsuit after lawsuit and 
appealing repeatedly to the Supreme Court.  All of these sallies were rebuffed, even 
though by 1886 the Chief Justice, Morrison Remick Waite, was a former railroad 
attorney and the Court included Stephen Field who was openly on the side of the 
railroads. 

In 1886 the Recorder of the court was one J. C. Bancroft Davis, formerly the 
president of a small railroad.  In those days the Recorder usually wrote a personal 
commentary, known as a headnote, and Davis wrote into the headnote of an obscure 
taxation ruling involving a railroad the assertion that the Chief Justice had said that 
all the Justices agreed that corporations are persons.  No judicial reasoning was 
present in the actual judgement to justify this momentous claim, and in fact the 
actual judgement says explicitly that the case was decided on lesser issues.  
Nevertheless the comment in the headnote was seized upon as a precedent and 
became accepted as the law of the land. 

Not only was no justification ever offered, Thom Hartmann offers additional 
evidence that Davis’ statement was incorrect.  A handwritten note from Chief Justice 
Waite to reporter Davis, found in Davis’ papers, says explicitly “we avoided meeting 
the constitutional question in the decision”, meaning the court had decided the case 
on lesser grounds, as it prefers to do whenever possible.  This implies that the court 
never addressed the issue of corporate personhood, as indeed the judgement itself 
confirms.  Davis’ headnote was published the year Waite died, most likely after 
Waite’s death according to Hartmann.  Thus did a clerical inaccuracy accomplish 
what amounts to a judicial coup. 

[Reference:  Hartmann, T., Unequal Protection: the Rise of Corporate Dominance 
and the Theft of Human Rights, Rodale Books, 2002.] 

The attitude of President Abraham Lincoln to the early stages of this 
transformation is clearly recorded.  The authenticity of the following words is 
sometimes disputed, but they have been traced to a letter to Col.William F. Elkins, 
written November 21, 1864, near the end of the Civil War. 

We may congratulate ourselves that this cruel war is nearing its end.  It has cost 
a vast amount of treasure and blood. . . . It has indeed been a trying hour for the 
Republic; but I see in the near future a crisis approaching that unnerves me and 
causes me to tremble for the safety of my country.  As a result of the war, 
corporations have been enthroned and an era of corruption in high places will 
follow, and the money power of the country will endeavor to prolong its reign 
by working on the prejudices of the people until all wealth is aggregated in a 
few hands and the Republic is destroyed.88 

We will encounter later, in our discussion of money, Lincoln’s deep concerns about 
the banking and monetary system, and his intention, also expressed shortly before 
his death, to institute profound banking and monetary reforms.  It is ironic that 
Lincoln’s initiative in issuing debt-free, government-backed “greenback” money 
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during the Civil War (which we will cover later) fueled the prosperity that led to the 
concentrations of wealth that eventually prevailed in just the manner he foresaw.  
The irony continued when the withdrawal of Lincoln’s greenback money from 
circulation after his death severely aggravated a depression and its attendant 
political disarray89, which corporations and their champions exploited to their own 
ends.  Whatever the immediate motivation for Lincoln’s assassination, it certainly 
removed a serious threat to the growing ambitions of big business and big money. 

The First American Republic, the Republic of Benjamin Franklin, George 
Washington and Thomas Jefferson, was mortally wounded with the assassination of 
Lincoln and died with the Supreme Court decision of 1886.  The collective 
sovereignty of the American people over their own affairs was wrested from them.  
It was replaced by a plutocracy, rule by wealth.  In the words of President 
Rutherford B. Hayes 

This is a government of the people, by the people and for the people no longer.  
It is a government of corporations, by corporations and for corporations.90  

The rhetoric of the First American Republic was co-opted by the counter-
revolutionaries and continues to this day, but it is rhetoric empty of truth. 

 
Privilege Without Responsibility 

The histories of corporations in other countries have followed courses different 
in detail from the American path, but they have arrived at similar places.  The 
overall trend is very clear.  The trend has been for corporations to acquire more and 
more privilege while shedding more and more responsibility.  The trend has been to 
transfer risks and costs from shareholders to others.  The trend has been to replace 
the explicit authority of legislatures with the process of administering laws 
increasingly tailored to the wishes of corporations. 

The central privilege accorded by incorporation is the limitation of the liability of 
shareholders to the amount they have invested in the corporation.  This was the 
original purpose of the early British corporations.  In return for granting this 
privilege, the king required that he be given a share of the profits.  This 
responsibility has generally been retained, in the form of taxes levied on corporate 
profits.  Corporations naturally have sought to reduce or remove such taxes or to 
exploit loopholes in tax law.  The scope for such tax avoidance increased 
dramatically as corporations became transnational and took advantage differences in 
tax laws between countries.  This is most blatant in the case of “tax haven” countries:  
usually very small countries which deliberately levy very low taxes in order to 
induce large corporations to create fictitious branches within their borders. 

In the United States and Australia, at least, corporate activities are subsidised by 
other taxpayers because interest payments are tax-deductible.  This was a 
considerable factor in the binge of corporate takeovers that have been a feature of the 
1980s and 1990s.  Corporations operating at a profit paid tax, while heavily indebted 
corporate predators enjoyed the tax subsidy, giving them a considerable advantage.  
Through these and other means, corporations have been systematically avoiding tax.  
In the United States, the proportion of total taxes collected from corporations fell 
from 39% in the 1950s to 17% in the 1980s91.  The social contract limiting liability in 
return for a share of profits is being subverted. 

Another privilege acquired by corporations is protection of their officers from 
responsibility for their decisions.  Richard Grossman and Frank Adams92 cite a case 
in which the chief executive officer and directors of a corporation are convicted 
felons, yet they suffered no personal penalty and were left in charge of the 
corporation on whose behalf they committed the offences.  In 1991 the officers were 
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charged in federal district court with violating a variety of pollution laws, destroying 
evidence and lying to the U.S. government.  They were able to plea bargain these 
charges down to five felony convictions for criminal violations of the Clean Air Act 
and Clean Water Act. They then arranged for the corporation’s shareholders to pay 
$2.2 million in fines for their crimes. 

In 1989, Lone Star Industries of the U.S. lost $271 million.  It’s CEO ordered 
layoffs, eliminated the dividend to stockholders, sold off $400 million worth of 
corporate assets and ordered his managers to fly economy class.  Yet he retained a 
$2.9 million expense account for himself and continued to commute in the corporate 
jet between his home in Florida and the company headquarters in Connecticut93. 

Corporations have systematically and successfully sought to shift business risks 
from shareholders to employees, customers or society in general.  The trends to 
downsize and casualise workforces, by employing people on contract, on part-time 
or casual bases or through intermediary employment companies or agencies 
effectively shifts the risks of business fluctuations from shareholders to employees.  
It also allows corporations to abrogate responsibilities to provide retirement and 
other benefits and rights to employees. 

Particularly blatant examples of this have occurred in Australia in recent years.  
When a mining company failed, banks and other large creditors carved up the 
remaining assets between them while the former employees, many of them of long 
standing, lost not only their jobs but all accumulated retirement investments as well.  
A number of comparable company failures have fueled calls for reform to protect the 
rights of employees, but the government is very reluctant to intervene. 

In another infamous Australian case, a stevedoring (waterfront) company was 
restructured so that employees worked for a dummy subsidiary company whose 
assets were stripped and transferred to the parent company.  With the strong 
backing of the Thatcherite Howard Government, the subsidiary was then declared 
bankrupt, its unionised employees fired and non-union labour was hired on 
individual contracts.  In a pyrrhic victory for the unions, the High Court of Australia 
subsequently ruled that employees could not be fired simply for being members of a 
union, but it refused to reinstate the unionised employees on the grounds that there 
was no assurance that the subsidiary company could be returned to solvency and the 
court could not interfere with the right of any of the companies to conduct their 
business affairs as they saw fit.  The so-called “corporate veil” was exploited to 
protect the officers and the parent company from any responsibility for the rights 
and benefits of the employees.  (Ultimately the union movement succeeded in 
pressuring the parent company to refinance the hiring company, and some of the 
union members regained their employment.) 

Another form of shifting risk and cost onto others is through the financial 
bailout.  There have been some spectacular examples of this is recent times, such as 
the bailout of Savings and Loan institutions in the U.S., the bailout of creditors after 
the financial collapses in Mexico (1994) and Asia (1997), and the accompanying 
imposition of draconian costs on the poor of Mexico and Asia by the IMF. 

There is a standard pattern to these events.  Irresponsible and ill-informed 
speculation and manipulation lead to overvaluation of assets.  The speculative 
bubble collapses, leaving some institutions heavily in debt and in danger of 
bankruptcy.  Amid fears of an avalanche of successive collapses that could bring 
down the whole teetering national or global financial system, fueled by cries from 
the financial sector that the sky might fall, governments intervene and prop up the 
system with taxpayers’ money.  If a poor nation is involved, draconian social policies 
are imposed by the IMF which result in wholesale transfers of wealth from the poor 
to the rich.  Thus costs fall on taxpayers and the poor, while irresponsible financial 
speculators are spared much of the pain of “market discipline”, even to the limited 
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level permitted by corporate law. 
There are thus many ways in which corporations are able to shift costs onto the 

general community, or to other parts of the world.  William M. Dugger characterises 
the corporation as “organised irresponsibility”94.  Economists call costs that are not 
borne by the company externalities, and it is generally recognised in principle that 
externalities distort the market by removing feedback price signals.  However in 
practice there is little recognition of many of the important hidden costs of corporate 
activities.  Environmental exploitation and degradation is an example that has 
become politically prominent, but progress in implementing means to force 
corporations to bear their share of costs (to “internalise” them) has been slow. 

A major reason for the failure to internalise costs is that governments often 
collude with corporations to hide these costs.  One reason is that governments 
routinely indulge in their own forms of externalising, and thus hiding, costs.  They 
do this, for example, whenever they cut services to the community and leave the 
community either to pick up the cost in other ways or to bear the indirect costs of the 
lack of services.  Another reason is that governments are heavily infuenced by the 
need to keep the corporate sector happy, so their enormous power to influence 
public opinion is not turned against the government.  A third reason is that most 
governments are firmly wedded to conventional, business-oriented accounting 
methods and to “growth” of the economy.  They therefore want to minimise 
anything that might be perceived as retarding short-term, monetary growth. 

After several generations of de facto corporate plutocracy in Western market 
economies, there is an almost invisible consensus between governments and 
business that the social and other responsibilities of business should be minimised, 
so that their balance sheets will show reduced costs and higher profits, and so that 
the money economy, narrowly defined, can be protrayed as healthy and growing. 

 
Overrunning National Sovereignty 

As corporations expanded beyond national boundaries, they escaped many of 
the remaining restraints on their behaviour.  Indeed the opportunities for evasion of 
taxes and labour and environmental regulations have been a major driving force in 
corporate globalisation.  As transnational corporations grew in power, the power 
relationships were reversed, and increasingly nations have been forced to acceed to 
the wishes of globalised finance and commerce. 

Since a large amount of finance became internationally mobile in the late 1970s, 
nations have progressively deregulated finance.  Some, like Britain and the U.S., did 
this through their governments’ dedication to neoliberal ideology.  Others have been 
forced progressively to follow suit.  Australia’s floating of the Aussie dollar in late 
1983 was in direct response to the threat of international financial speculators95.  
Other countries’ submissions have been under even less subtle duress, spectacular 
examples being Mexico in 1994 and Asian nations in 1997.  In the latter cases, 
speculation and manipulation produced financial crises which the IMF then took 
advantage of to enforce neoliberal ideology and practice upon the unfortunate 
nations. 

Transnational corporations now regularly make extortionate demands of 
localities and nations, variously to provide “relief” from taxes, labour or 
environmental regulations, to pay for infrastructure costs and in some cases to 
directly subsidise the corporation.  A free-trade zone has been created within 
Mexico, called the Maquiladora zone, adjacent to the U.S. border.  Within this zone, 
the Mexican government has denied workers the right to form independent labour 
unions and has held wage increases far below productivity increases.  When Ford 
Motor Company fired striking Maquiladora workers in 1987, it cut their already-low 
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wages by 45%.  Further resistance from workers was discouraged by terrorist 
shootings.  None of six U.S. plants newly opened in the zone and investigated by the 
U.S. General Accounting Office was operating with the supposedly-required 
environmental licences.  Studies have claimed evidence of toxic dumping, polluted 
rivers, groundwater and soils, and suspicious health problems among workers and 
their families and deformities of babies born in the zone96. 

If any corporations are inclined to resist the temptation to move their production 
to countries with cheaper labour, they may become targets for a hostile takeover.  
This tendency can become very organised and explicit.  The AmeriMex Maquiladora 
Fund was formed specifically to target U.S. companies that have resisted the move 
abroad.  Among the fund's backers was Mexico's largest development bank.  The 
fund anticipated replacing labour costs of $7-10 per hour in the U.S. with $1.15-1.50 
per hour in Mexico97. 

The push to minimise restraints on corporations has reached its clearest 
expression in existing and proposed international agreements on trade, finance and 
investment.  According to David Korten, the General Agreement on Tariffs and 
Trade (GATT), which transmuted in 1995 into the World Trade Organisation (WTO), 
requires not simply that trading nations do not discriminate between local and 
foreign companies and products, but that local social, health, safety, environmental 
or other regulations do not exceed WTO standards.  Thus virtually any local or 
national law requiring adherence to health, safety, labour or environmental 
standards is likely to be voided if it exceeds WTOs minimal standards.  A  striking 
example is a WTO ruling that the European Union is not allowed to exclude 
American beef that contains growth hormones.  As of early 1999, the EU was 
refusing to accept this ruling.  Since neoliberalism does not recognise the existence or 
worth of social fabric or culture, any attempt to restrict trade for the protection of 
social health or cultural values is also in peril. 

It is characteristic that negotiations for such agreements are conducted primarily 
between bureaucrats of different countries, in considerable secrecy, with little 
oversight by legislatures and even with minimal involvement of elected officials.  
Once such agreements are signed, accusations of violations are judged by remote 
and closed bureaucratic committees.  In the WTO, the effective legislature and court 
comprises a group of unelected trade representatives, the onus of proof is on the 
accused and the standard of proof is narrowly defined by WTO standards.  Rulings 
are backed by significant official sanctions for violations and by the vast unofficial 
power of the global financial system. 

David Korten writes of the WTO 
The needs of the world’s largest corporations are now represented by a global 
body with legislative and judicial powers that is committed to ensuring their 
rights against the intrusions of democratic governments and the people to 
whom those governments are accountable. 98 

What the World Bank and the IMF have largely accomplished with regard to the 
poor nations has now become the mission of the WTO with regard to the rich 
nations. 

The push to reduce and eventually destroy national sovereignty over 
transnational corporations is quite explicit and of long standing, and its proponents 
will continue their efforts in any forum available.  For example, a 1991 IMF 
newsletter proposed the following principles99. 

Foreign companies should have complete freedom of choice as to whether they 
participate in a local market by importing goods or by establishing a local 
production facility; 
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Foreign firms should be governed by the same laws and be accorded the same 
rights in a country as domestic firms. 
Foreign firms should be allowed to undertake any activity in a country that is 
legally permissible for domestic firms to undertake. 
The proposed Multilateral Agreement on Investment (MAI) would have gone 

further along this path, requiring nations to grant the same rights to foreign 
investors as to local investors.  The MAI was opposed by a network of activists who 
took advantage of World Wide Web communications to share information and 
coordinate lobbying.  They succeeded in arousing enough national political 
opposition that in 1998 MAI negotiations were deferred indefinitely.  It was 
conjectured that MAI proponents will try instead to work through the World Trade 
Organisation. 

True to form, word began leaking out early in the new millenium about the 
proposed General Agreement on Trade in Services (GATS).  This would promote a 
draconian privatisation agenda, whereby governments would be 
encouraged/required to hand over to corporations the running of health (i.e. 
hospitals), education (i.e. schools), municipal services (e.g. the provision of electricity 
and water) and anything else that a neoliberal would consider to be not an 
appropriate activity of government.  The corporate takeover of the world’s fresh 
water supply is well-advanced, but already horror stories are emerging involving 
escalating prices, disintegrating infrastrucure and degrading service. 

A particularly stark example comes from Bolivia.  Under pressure from the IMF, 
the municipal water system of the city of Cochabamba was sold to International 
Waters Limited of London, a subsidiary of the giant U.S. construction firm Bechtel.  
Rather than providing the greater efficiency, improved service and lower prices 
predicted by the IMF doctrine, IWL raised water prices in Cochabamba by 35%.  The 
price hikes triggered protests which spread nationally, until in April 2000 protesters 
in Cochabamba were attacked by the Bolivian military, leaving two dead and 175 
injured.  The panicked government declared a state of siege, imposing curfews and 
suspending civil liberties. 

IWL raised water prices to pay for a big dam project, the Misicuni Dam, which 
IWL is part owner of.  However capital projects are supposed to be funded by 
investors, not customers.  If the investment is a good one, the investors should 
recover their investment and dividends at prevailing prices, or lower prices.  
Evidently the Misicuni Dam is not even a good investment, because in 1997 World 
Bank hydrologists and engineers had proposed a scheme that would cost about one 
sixth of the Misicuni project and could be paid off without raising prices.  So why 
was the big dam being built?  According to a local newspaper editor, IWL had been 
wise enough to take on a former Bolivian president as a partner.  It gets worse:  the 
dam wasn’t actually built, and investigators have been unable even to establish that 
any investment money was transferred to Bolivia.  Basically, in other words, 
Bolivians were the victims of a giant ripoff. 

Given the already enormous power of large corporations to shape domestic 
public policy, the accomplishment of the corporatist international agenda would 
represent a near-total victory of monetary power over democracy and human rights.  
It would also represent the ultimate betrayal of the ideals of the American 
Revolution, with the descendants of that revolution chief among the perpetrators.  
Any such victory would be temporary, since neither the world’s people nor the 
natural environment could long sustain the resulting regime.  However the 
destruction preceeding its downfall would (or will) be great. 

 
Reviving the Corporate Contract 
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Commerce is not possible without an ordered and healthy society.  Corporations 
exist because society created them and allows them to exist.  Corporations are 
intended to facilitate certain kinds of commerce, which is intended to serve the 
interests of people and society. 

These propositions receive little attention in public discourse.  There needs to be 
more recognition of the need for a healthy social contract between business, 
corporations and the general community.  The social contract between societies and 
corporations needs to be revived and redrawn.  Ultimately, society owes 
corporations nothing, since corporations are creatures of society, created to further 
the public interest. 

Wealth is generated by a confluence, of knowledge, initiative, effort and money.  
This proposition is not so widely acknowledged, but it is not difficult to justify.  
Actually, the one factor of the four cited that is not really essential is money, 
ironically enough.  Yet in our economic system wealth accrues primarily to those 
who provide money.  Those who provide knowledge and effort are regarded as a 
burden rather than as vital contributors, and paid as little as possible.  The initiative 
of senior managers is rewarded, but the initiative of many others is needed in a large 
project.  Thus in our system wealth accrues primarily to owners and senior 
managers, and the main conduit for their rewards is the corporation. 

Aside from the debt that corporations and their beneficiaries owe society for 
their very existence, there are a number of important ways in which corporations 
depend on society and government for their efficient operation.  These need to be 
explicitly acknowledged, and we need to require corporations to reciprocate their 
obligation to societies and nations.  Daly and Cobb100 have identified the following 
conditions provided by society from which corporations benefit. 

Trust 
Most transactions in developed countries are honestly carried out.  Most 

agreements are honoured.  Most employees put in an honest days work and don’t 
steal from the boss.  There is a level of dishonesty in any society, but myriad 
activities every day are conducted honestly.  To the extent that this is not so, 
commerce is costly and inefficient.  Businesses abuse this trust to their cost and peril.  
Daly and Cobb call this trust moral capital, a term that recalls Adam Smith’s 
concerns. 

Full-Cost Pricing 
It is central to the efficient operation of markets that producers and customers 

bear the full costs of goods and services.  However this requirement is widely 
ignored and subverted, as competitive pressures drive firms to externalise costs 
where ever possible.  There are myriad forms of such externalisation, from dumping 
toxic wastes through abrogating responsibilities to employees to casualisation and 
outsourcing.  Only governmental or other social intervention can restrain cost-
shifting and limit the resulting market distortions.  How best full-cost pricing might 
be achieved will be discussed later in this book. 

Public Services 
A long list of services is provided by society, through governments, that 

facilitate commerce.  These include the entire law enforcement and legal systems, 
which are central to the functioning of business, and which in their present forms 
grant great privileges to business.  There is physical infrastructure like roads, streets 
and parking.  Education and research feed essential skills and knowledge to business 
for little direct cost.  National defence obviously supports the business environment. 

Just Distribution 
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Many governments ensure a minimal level of just distribution of rewards.  This 
is most obvious through progressive tax systems and through social services 
provided to the disadvantaged.  There is a lot of contention about what level of such 
intervention is appropriate, and about whether existing forms of intervention are as 
efficient or effective as they might be.  Nevertheless, the markets, left to themselves, 
would generate extreme inequalities in wealth and privilege, as is currently being 
demonstrated around the world, and social breakdown is the inevitable consequence 
of extreme inequality.  The resulting losses of trust and order impose costs on 
business. 

Beyond the minimal maintenance of social order, there is good evidence from 
experience with social democratic regimes in many countries, including the U.S., 
that distributing rewards to employees strongly stimulates an economy.  An early 
example of this was when Henry Ford paid his workers the unheard-of amount of 
five dollars a day, on the principle that he could not sell his cars if workers could not 
afford to buy one. 

Fair Competition 
Although much more could be done in this area, there is in most countries a 

level of government intervention in the name of promoting proper, healthy 
competition and the market mechanism.  However minimal some of these efforts 
might be, they still do or could nudge the market system towards greater efficiency 
and fairness.  The efforts are minimal because of widespread denial of the fact that 
competition in our real markets promotes monopoly. 

Ecological Sustainability 
If ecological systems collapse, then societies and commerce collapse with them.  

There are many cases of this known in human history, a dramatic example being the 
deforestation and depopulation of Easter Island, and a larger-scale example being 
the loss of fertility in the Middle East over many thousands of years101.  For its long-
term health, business must not erode the ecological base of society. 

It is abundantly clear that unregulated markets are entirely incapable of 
safeguarding the earth’s life support system because of the short-term vision of the 
modern financial system combined with the intense pressure on corporations to 
externalise costs.  Government intervention in markets is therefore essential. 

Strictly speaking, ecological exploitation is just a form of cost externalisation, so 
that this concern could fall under full-cost pricing, but the global reach of our effects 
on the environment, the long time-scales involved in such things as the atmospheric 
greenhouse effect and ecological recovery, and the potentially dire consequences for 
humanity of not addressing this problem deserve to be recognised explicitly. 

 
Reasserting the Peoples’ Sovereignty 

It is a measure of how far we have strayed from mastery of our own lives that 
some of these conditions may seem hopelessly idealistic or to imply unreasonable 
impositions on business activity.  The simple criterion for whether the conditions are 
reasonable is to ask whether society is served by neglecting them.  Do people and 
societies exist to serve the abstract, non-human entities called corporations and their 
temporary human owners and functionaries, or do corporations exist to serve people 
and societies? 

The minimal responsibility required of corporations is that they should help to 
pay for those public goods from which they gain direct benefit, such as the legal 
system and transportation systems.  In general, systems of corporate taxation ensure 
that this obligation is discharged in some form.  However even this minimal 
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requirement is now being widely flouted, as transnational corporations exploit the 
limited reach of national governments and laws to evade taxes. 

The broader responsibility required of corporations should be that their actions 
contribute to the public interest.  This requirement was expressed forcefully and 
repeatedly in the First American Republic, but it has been submerged for 
generations.  It is in the public interest to have a vigorous corporate sector producing 
desired goods and services.  It is not in the public interest if the activities of a 
corporation take unfair advantage of public goods, distort the functioning of 
markets, externalise costs, produce “bads” (undesired or harmful goods), acquire 
excessive (or any?) power over people or otherwise erode the health of society and 
the natural environment. 

The determination of what constitutes the public interest belongs firmly in the 
political arena.  It should be encoded into the legal system only to a minimal extent.  
This was clearly recognised and practiced in the First American Republic.  The 
public interest changes as people’s needs and values change, and as people’s 
perceptions of the health of society and the natural environment change.  Those 
perceptions will change as scientific research progresses and as people become more 
aware of the ways in which the economic, social and natural systems interact.  
Therefore the public interest cannot be simply encoded into law, which adapts far 
too slowly to circumstances that are changing increasingly rapidly.  The essence of 
the relationship between corporations and the public interest is quite inadequately 
accommodated by the present system of corporate law, regulation and 
administration, particularly where the laws are outmoded or heavily biased to the 
interests of corporations. 

We need to return to the central idea that the people are sovereign over 
corporations.  Incorporation is a privilege granted at the people’s pleasure, and it can 
be withdrawn if, in the judgement of the people, the public interest is not being served.  
Some due process is appropriate, to provide a reasonable expectation of a stable 
business environment, but corporations should not have the same rights as people.   
Corporations are non-human entities created by the people to further the interests of 
people.  They should not exist to enrich a minority of the people at the expense of 
others, let alone to function independently of human control according to their own 
in-built imperative to grow by any means and at any cost, so long as that cost can be 
externalised. 
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14.  The Building Global Crisis 
 
The response of neoliberals to street protests against globalisation has been a 

sustained chorus of abuse, exemplified by Thomas Friedman’s description of Seattle 
protesters in 1999: 

A Noah’s ark of flat-earth advocates, protectionist trade unions and yuppies 
looking for their 1960s fix102. 

Friedman is a New York Times columnist and author of the globalisation bible The 
Lexus and the Olive Tree103.  There are completely non-overlapping perceptions of the 
effects of globalisation.  Globalisation advocates seem to be blinded by their own 
dogma and by the near-total failure of mass media to protray the real state of the 
world. 

There are increasing numbers of books, magazines and web sites documenting 
financial and corporate excesses, and widespread hardship amongst those 
affected104.  Much of this material flows from people involved in non-government 
foreign aid activities.  Many stories can be found in the cracks and around the edges 
of the mainstream media fare.  The items tend to be isolated, with little context 
provided, but if you are alert to the main themes there is much information 
available. 

So far we have not focused much on the situation and role of poorer nations in 
the global regime.  However along the way we have seen that small or financially 
weak nations have been severely affected by the gyrations of the international 
financial system, and that their relationship with giant transnational corporations is 
essentially that of colonies. 

One of the great post-World War II illusions has been that rich nations would 
help poor nations by promoting development and by supplying development aid.  The 
slogan of the World Bank is “A world free of poverty.”  Anyone who criticises the 
current regime is therefore routinely castigated for being selfish, and for advocating 
that rich nations turn their backs on poor nations.  However the current regime is 
dramatically increasing poverty in poor nations. 

Real improvement will be possible only if we create healthy trade and financial 
regimes.  It is already being demonstrated that real improvements in the quality of 
life of poor people comes from people- and community-centered initiatives.  Rich 
nations could help by promoting such initiatives instead of hindering or subverting 
them as at present.  We will explore positive alternatives to the present regime later 
in the book. 

I have been referring to these countries as “poor”, but this term does them an 
injustice, since mostly they are rich in culture, tradition and, if only they could get on 
with it, the ingredients to adequately support their material needs.  I have called 
them poor because I think other common terms do them even greater injustice.  The 
term development has been hijacked by international financiers and industrialists, 
who use it to refer to huge, capital-intensive projects that disrupt the lives of 
common people, enrich a few of the local elite and pump a flow of monetary wealth 
back to the banks of rich countries.  Thus to use the common euphemism under-
developed countries (UDCs) is to imply that poorer countries ought to submit to such 
impositions. 

I could invent similar clumsy euphemisms, with accompanying acronyms, such 
as materially challenged nations (MCNs) or culturally rich, materially modest 
polities (CRiMMPs), but I will spare them the condescension.  So, with apologies and 
with an invitation to offer us better terms, I will just say poor countries. 
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The Poor Get Poorer 

It is well known that the rich have become richer.  A common view is that this is 
not a problem because the poor have also become richer, although at a slower rate.  
If this were true, it would still beg the question of to whom the extra wealth might 
reasonably have accrued, but the common view is not even true.  The poor may have 
become richer during some periods of the twentieth century, but many are now 
getting poorer, even by conventional measures.  Nor is this the first time in history 
that the poor have become poorer. 

The common agricultural worker of England became steadily poorer between 
1495 and 1820 according to Thorold Rogers105, who in 1866 compiled wages and 
prices back to the middle ages.  One measure of wealth is the time it took an 
agricultural labourer to acquire the means to purchase a year’s worth of wheat, malt 
and oatmeal for his family.  In 1495 15 weeks’ work was required, while by 1725 a 
year’s labour was not sufficient, as Table 3.3 shows. 

 
 

Table 3.3.  Wages of an English agricultural labourer.  Stated in terms of the 
number of weeks of labour required to purchase a year’s supply of wheat, malt and 
oatmeal, or the percentage of that amount actually obtained in a year. 
______________________________________ 
Year Weeks of Percentage 
 work acquired 
______________________________________ 
1495 15 100 
1564 40 100 
1651 43 100 
1684 52 <100 
1725 52 80-85 
1777 52 85 
1820 52 starvation 
______________________________________ 
From Rowbotham106. 
 

 
In the U.S., the proportion of full-time workers whose wages fell below the 

officially defined “poverty line” increased from 12% in 1979 to 18% in 1992.  Within 
the age group 18-24, the proportion increased from 23% to 47%107.  The broader fall 
in incomes of middle- and lower-income workers in the U.S. was documented in 
Part 1.  Between 1989, the year before the last economic slump, and 1998, poor and 
middle class Americans’ income and wealth declined.  Real hourly wages stagnated 
or fell for the bottom 60% of workers.  Median worker income was 3% lower.  
Median family income was no greater, despite couples working about six weeks 
more per year.  The wealth of the typical middle class family declined by 3%, mainly 
because of higher debt108.   

 
Brazil, Argentina, Nigeria and Kenya were once regarded as well-endowed with 

resources and destined for a prosperous future.  Brazil’s GDP increased fourfold 
between 1946 and 1985.  Despite following the exhortations of neoliberal free trade 
and domestic policy doctrines, principally delivered though the agencies of the 
International Monetary Fund and the World Bank, the proportion of Brazil’s export 



   
  

 

152 

earnings used to repay international debt increased from 30% in 1960 to 78% in 1980 
and to over 100% in 1990109. 

Within this period, Brazil’s economy supposedly developed substantially, more 
so than many poor countries.  The “development” often involved converting from 
traditional sustainable agriculture to cash crops for export, plus unsustainable 
extraction of resources from the Amazon rainforest.  In the process, indigenous 
populations have been displaced, as many as 28 million people between 1960 and 
1980110.  Many of the displaced people moved into cities and shanty towns.  Others 
have tried to convert rainforest to agriculture or have tried to farm easily-eroded 
hillsides, creating major environmental destruction in the process111.  Between 1977 
and 1984, production of basic food such as rice, black beans, manioc and potatoes fell 
by 13%, while exportable crops such as soya beans, oranges, cotton, peanuts and 
tobacco rose by 15%.  By 1998, an estimated 50% of Brazil’s population suffered from 
malnutrition112.  Late in 2002 Brazil was poised perilously close to the kind of 
collapse suffered by neighbouring Argentina as a national election rejected the 
neoliberal government in favour of a labour-based President.  However the new 
President was severely constrained by the threat of capital flight and associated IMF 
restrictions. 

Late in 2001 Argentinians took to the streets in despair over the country’s dire 
state and for several days there was effectively no government at all.  Purchasing 
power had almost halved in five years and 40% of a once moderately prosperous 
population had been pushed below the poverty line.  The genesis of Argentina’s 
decline follows the now-familiar pattern of opening to free trade and the inflow of 
speculative capital, a progressive slide into trade deficits and heavy debt, social 
decline engineered by neoliberals, corruption, and heavy-handed intervention by the 
IMF.  Since the early 1970s external debt increased from $8 billion to $132 billion, the 
$40 billion proceeds of privatisation sales were dissipated, functional illiteracy 
increased from 5% to 32%, those in extreme poverty increased from 200,000 to 5 
million and unemployment increased from 3% to 20%.  The show state of the IMF 
was in total financial collapse and near anarchy113. 

 
The economic "shock treatment" imposed on the former Soviet empire has failed 

to prevent dire consequences of the Soviet disintegration.  The GDP of the Russian 
Federation fell by 44 percent between 1989 and 1995.  This compares with a 22 
percent decline in the Soviet Union at the height of World War II.  Real purchasing 
power had plummeted by more than 80 percent by the end of 1992.  The Bulgarian 
minimum earnings were as low as $10 per month, and 90 percent of Bulgarians fell 
below the poverty line of $4 per day114. 

 
Following the Asian currency collapses of 1997, intervention by the International 

Monetary Fund is now widely held to have aggravated the crises, especially in 
Thailand and Indonesia.  In Indonesia alone, dramatic price increases of basic food 
and fuel caused some 40 million Indonesians to fall below a nominal poverty line.  
This is comparable to the number of people impoverished in all of the developed 
nations during the great depression of the 1930s, but the recent Indonesian 
impoverishment is more severe. 

After the IMF superstars moved on, after the international financiers were 
mollified and the Asian currency crisis dropped out of the headlines, the human 
tragedy continued to unfold.  Communal conflict flared dramatically in Indonesia, 
fueled by the sudden onset of greater hardship and resentment at unkown forces.  
Local scapegoats became targets in the provinces of Ambon, Aceh and Kalimantan, 
and the trouble in East Timor was aggravated.  Thousands of people have died.  In 
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the island of Ambon, formerly noted for its harmonious blend of religions, 
Christians and Moslems began to attack each other.  Mosques and churches have 
been burned and worshippers slaughtered.  In East Timor, following a UN-
sponsored referendum in which the people voted for independence from Indonesia, 
murderous militias herded a large fraction of the population into West Timor and 
burnt most of the capital city, Dili.  Many of those people still have not been allowed 
to return. 

 
A Thai academic, Kasem Chandranoi of Chulalongkorn University, says that 

since the Asian currency collapses, only 5 percent of the Thai population has much 
money.  The middle class and public servants struggle to make ends meet, and use 
credit to keep up appearances.  The rural poor have got poorer to the extent of social 
decay.  While financiers claim a weak recovery in GDP, farm output, supporting 60 
percent of the Thai workforce, has fallen by 33 percent.  Many people moved to 
Bankok in a fruitless search for work, then returned home only to find things worse 
than when they left.  There is a steady stream of young girls from the provinces to a 
life of prostitution in Bankok, where they try earn enough to send money home to 
support their families.  There has been immense stress on the social fabric of the 
nation.  The stress is particularly marked because of Thailand’s tradition of close-
knit families, which seems to be unravelling115. 

 
India bowed to the IMF in 1991 and adopted a New Economic Policy.  Phasing 

out of fertiliser subsidies and the increased cost of fuel and other farm inputs was 
driving many small and medium sized farmers into bankruptcy.  More than 70 
percent of India's rural households, over 400 million people, are small marginal 
farmers or landless farm workers.  Similar effects on handloom weavers were 
leading to starvation116. 

 
Repetition of too many such statistics dulls the senses, but conditions seem to be 

even worse in Africa.  For example, 
Between 1980 and 1989 some thirty-three African countries received 241 
structural adjustment loans.  During that same period, average GDP per capita 
in those countries fell 1.1% per year, whilst per capita food production also 
experienced steady decline.  The real value of the minimum wage dropped by 
over 25%, government expenditure on education fell from $11 billion to $7 
billion and primary school enrolments dropped from 89% in 1980 to 69% in 
1990.  The number of poor people in these countries rose from 184 million in 
1985 to 216 million in 1990, an increase of 17%117. 

Another summary of the situation in Africa in 1987 concluded 
In virtually all cases the impact of IMF/WB projects has been basically negative.  
They have resulted in massive unemployment, falling real incomes, pernicious 
inflation, increased imports with persistent trade deficits, net outflow of capital, 
mounting external debts, denial of basic need, severe hardship and 
deindustrialisation118. 

According to Chossudovsky in 1997119, 18 million people in southern Africa were in 
"famine zones", and another 130 million people in ten countries were seriously at 
risk.  Another 23 million people were at risk of famine in the Horn of Africa. 

 
There is a global pattern of financial and economic disruption or decline 

culminating, in the worst cases, in anarchy.  Oswaldo de Rivero cites conflicts in 23 
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countries, involving more than 50 armed groups, that have flared since the end of 
the Cold War in 1989.  These countries include much of Africa and parts of Central 
and South America, Asia and Eastern Europe.  Worse may be yet to come. 

In a couple of decades the population of the developing countries will be 
approaching 6.5 billion, most of them urban.  Unless there is a sharp drop both 
in birth rates and migration to town and city, as well as unprecedented increases 
in resources such as food, water and energy, large sections of the planet's 
population will be living in the midst of fast disintegrating cities with water 
scarce and food and energy too expensive for most people to afford.  These 
decaying urban environments look set to become a human hell, an ecological 
time-bomb and a threat to the world's political stability.120 
 

Extremes of Inequality 
Inequality of wealth and income increased dramatically in the last two decades 

of the twentieth century.  There are many measures of this, and only a selection is 
given here.  The increase occurred both within countries and between rich and poor 
countries.  A few measures of increasing inequality were given in Part 1 for some 
OECD countries, and some others follow in Table 3.4. 

 
 
Table 3.4.  National income distributions, 1992. 
________________________________________________________ 
Population group, Percentage of total income 
percentile by country 
________________________________________________________ 
 
0-20 1.4 
20-40 1.9 
40-60 2.3 
60-80 11.7 
80-100 82.7 
 
Ratio, highest 20%/lowest 20% 59 
________________________________________________________ 
From Korten121. 
 

 
The 20% of people who lived in the world's wealthiest nations in 1992 received 

nearly 60 times the income of the 20% who live in the poorest nations.  In 1950 this 
ratio was 30.  In 1996 there were 450 billionaires in the world, with total wealth well 
in excess of the combined GDP of a group of low-income countries with 56 percent 
of the world's population.  In the U.S. alone, the number of billionaires increased 
from 13 in 1982 to 149 in 1996.  The 1996 crop mostly acquired their wealth through 
the stock market, not through legitimate productive enterprise122. 

Some figures on wealth distribution in the United States are shown in Table 3.5.  
In 1989 the combined income of the richest 1% of Americans was more than the 
combined income of the lowest 40%.  In 1960, the average CEO received 40 times the 
compensation of the average worker, while in 1992 the ratio was 157. 
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Table 3.5.  Richest Americans. 
________________________________________________________ 
Goup Year(s) Income Wealth 
  ($US) ($US) 
________________________________________________________ 
 
(Poorest 20% of world) (1989) (163) 
Average worker 1992 24,200 
Richest 20% of households 1989 109,000 
Richest 1% of households 1989 560,000 
Average CEO 1989 1.8 million 
 1997 3.6 million 
CEOs of 100 largest corporations 1991 2.7 million 
 1992 3.8 million 
CEO with highest income 1992 127 million 
Michael Milken (junk bond dealer)  500 million 
 
Middle 20% of households 1989  57,900 
 1997  56,200 
Top 1% of households 1989  9 million 
 1997  10 million 
400 richest Americans 1982  590 million 
 1993  820 million 
Bill Gates (Microsoft CEO) 1998  50 billion 
________________________________________________________ 
From Korten and Mishel et al.123. 

 
 
According to figures from the UN Development Program, it would take only $6 

billion annually to provide basic education to all those who don’t now have it.  
Another $9 billion would provide basic water and sanitation to those who lack them.  
Basic health and nutrition could be provided for $11 billion.  Each of these amounts 
is exceeded by, respectively, the amount spent annually on cosmetics in the U.S., the 
amount spent annually in Europe on icecream, and the amount spent annually in the 
U.S. on pet food. 

 
Dark Satanic Mills 

Garment workers in San Francisco are mostly women and immigrants, and their 
work conditions and treatment are pushed towards those of poor countries, with the 
explicit threat that if they resist, the work will simply be contracted to poor 
countries.  Many of their workplaces are dark, cramped and windowless.  They 
work 12-hour days with no days off.  In some places women were not allowed to 
talk to each other and they were not allowed to go to the bathroom124. 

In China, in the province of Guangdong industrial accidents claimed  more than 
8,700 lives in 1994, in 45,000 industrial accidents.  In one foreign-owned factory 40 
workers, 10% of the workforce, had had their fingers crushed by obsolete 
equipment125. 

In Bangladesh, an estimated 80,000 children under age fourteen, most of them 
female, work at least sixty hours a week in garment factories.  For miscounting or 
other errors, male supervisors strike them or force them to kneel on the floor or 
stand on their heads for ten to thirty minutes126. 
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In India, an estimated 55 million children work in various conditions of 
servitude, many as bonded labourers under appalling conditions.  One boy was 
coaxed into work by a promise of wages up to $100 a month for working at a loom 
two hours a day while going to school.  Instead he was locked in a room where he 
ate, slept and was forced to work knotting carpets from four in the morning until 
late evening for pennies a day127. 

In Bankok, Thailand in May, 1993, a fire destroyed a large four-storey factory 
owned by Kader Industrial Toy Company.  The main exit doors were kept locked by 
the management.  Narrow stairways became blocked by bodies, or collapsed.  
Hundreds of workers, mostly young women, were trapped on the upper floors.  
Many died in the flames.  Many others died or were severely injured when they 
jumped from third or fourth floors.  At least 188 died and 469 were injured, but 
many bodies were never recovered or accounted for.128 

Exploitation, excessive work hours, poverty, starvation wages, child labour and 
near slavery are conditions straight out of the worst of eighteenth and nineteenth 
century England.  They are the conditions that inspired the phrase “dark Satanic 
mills”.  It is from William Blake’s poem Jerusalem: 

And did the Countenance Divine  
Shine forth upon our clouded hills?  
And was Jerusalem builded here  
Among these dark Satanic Mills? 

Only, these conditions exist now, in the early twenty first century, and they are the 
conditions in which much of the rich countries' clothing, footwear and other goods 
are being produced. 

 
The Promotion of Debt Slavery 

In the aftermath of World War II, a series of international institutions was 
created in order to promote greater dialogue and trade linkages between nations and 
thereby, it was argued, to reduce the chances of major military conflict.  The United 
Nations was the most visible of these institutions, but others have come to be more 
influential:  the World Bank, the International Monetary Fund (IMF) and the General 
Agreement on Tariffs and Trade (GATT), which was transmuted in 1995 into the 
World Trade Organisation (WTO). 

A second agenda, manifest in the creation and subsequent behaviour of the 
World Bank and the IMF, was to provide loans that would expand the purchasing 
power of the world, so as to provide markets for the industrialised nations, 
dominated then by the United States.  This agenda clearly contained a large dose of 
self-interest on the part of the industrialised nations, but the selfishness was glossed 
over with a naïve neoclassical argument that everybody’s welfare would be 
promoted by increased international trade.  Initially the reconstruction of Europe 
was high on this agenda, but this was accomplished fairly quickly, and mainly 
through the Marshall Plan.  The World Bank therefore turned its attention to the rest 
of the world. 

The potential of the rest of the world (outside North America and Europe) to 
make constructive use of interest-bearing loans from the industrialised nations was 
not obvious.  This doubt was expressed at the time by a vice president of the 
National City Bank of New York, Wilbert Ward: 

If you are going to set up a bank you should set up an organisation to finance 
transactions that will in the end liquidate themselves.  Otherwise it is not a bank. 
... Where can we loan thirty to fifty billion around the world with any prospects 
of its being repaid?129 
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The formation of the World Bank was opposed by powerful U.S. Republican Senator 
Robert Taft, whose comments go to the heart of the relationship between rich and 
poor nations: 

I think we overestimate the value of American money and American aid to other 
nations.  No people can make over another people.  Every nation must solve its 
own problems, and whatever we do can only be of slight assistance to help it 
over its most severe problems. ... A nation that comes to rely on gifts and loans 
from others is too likely to postpone the essential, tough measures necessary for 
its own salvation.130 
Even if the loan program were to go ahead, the interests of the rich and poor 

nations were not the same.  If the poor nations had any interest in accepting such 
loans, it was that they would promote the self-sufficiency of a nation by developing 
its local industry and reducing its need to import goods from the industrial nations.  
This "import-substitution" strategy was favoured by the nationalist governments 
that tended to predominate in the poor nations at the time. 

On the other hand this strategy was not in the narrow self-interests of the 
industrialised nations, which preferred that poor nations use loans to develop 
export-oriented industries which would earn the cash to buy imports from the 
industrialised nations.  As we have seen, this is a misapplication of Ricardo's idea 
that nations should specialise in producing those things in which they have a 
comparative advantage.  Ricardo's theory does not apply between nations of extreme 
differences in wealth, nor when capital is mobile across national boundaries.  The 
strategy would simply promote the commercial and financial interests of the rich 
nations without any assurance of benefitting the poor nations and with an obvious 
risk of the debtor countries developing a dependent and ultimately a colonial status. 

Nevertheless the World Bank set about actively promoting this neoliberal free 
trade ideology within the bureacracies and elites of poor nations in order to increase 
demand for its loans and so to further the interests of the industrialised nations, who 
funded and controlled it.  It also aimed to create loan-addicted government agencies 
within poor nations.  These strategies were modestly successful, but they received a 
big boost when the oil emgargoes of the 1970s siphoned large amounts of currency 
into the oil-producing states and thence into the coffers of big commercial banks.  
Poor countries were then subjected to greater pressure and to more blandishments to 
accept loans of these funds. 

This process was given the euphemism of recycling petrodollars, but this should 
not obscure the simple fact that poor nations were encouraged to go into debt.  The 
money was not granted to them, it was loaned to them, with interest and repayments 
due.  The result was that between 1970 and 1980 the long-term external debt of poor 
nations increased from $21 billion to $110 billion.  That of middle-income nations 
increased from $40 billion to $317 billion.  The proportion of government budgets 
required to pay interest increased from 9% to 19.3% in Latin America, and from 7.7% 
to 12.5% in Africa131. 

Unfortunately interest rates also soared through the 1970s, through no fault of 
the debtor nations, but rather because of extraneous political rivalries between oil-
producing and oil-consuming nations, exacerbated by the pathologies of the 
dominant financial and monetary systems. Because of this, the borrowing countries 
were in danger of massively defaulting, and this threatened the ever-precarious 
stability of the global financial system.  The World Bank and the IMF intervened.  
They offered to reschedule the debts in return for “structural adjustments” in the 
borrowing countries.  These “adjustments” involved removing barriers to trade and 
foreign investment, promoting export-oriented industries and reducing government 
deficits, all of which accords with neoliberal ideology. 
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The effect of these structural adjustment conditions was to open poor countries 
to a flood of imports from rich countries, to substitute cash crops for indigenous 
livelihoods, to promote the unsustainable exploitation of natural resources, which 
thereby became available to rich nations at bargain prices, and to force the 
governments of poor nations to reduce such social welfare as might be available and 
to relax such protections of health, safety, labour and the environment as might exist, 
all so as to repay their mounting debts to the banks of rich nations.  This amounted 
to a massive transfer of wealth from the poor and the natural environment to an 
enriched minority in the poor countries and to banks in the rich countries. 

The experience of the African nation of Niger, second-poorest country in the 
world in 2000 according the the UN Development Program, gives a glimpse of the 
ways in which structural adjustment, recently imposed there by the IMF, can affect a 
society132.  As usual, the IMF requires all-out deregulation and privatisation, but the 
privatisation of the National Veterinary Office has dramatically raised the price of 
vaccines, vitamins and anti-parasitic drugs and removed regular checks on the age 
of these products.  Livestock exports to the surrounding region support millions of 
Niger families, but in the new regime animals die and families are ruined.  There is 
no longer an effective central laboratory which can certify animals as disease-free, 
and as a result many farmers are forced to accept lower prices for their animals.  The 
transport services of the National Food Products Office are being supplanted by 
private companies, whose inexperience and risk-averse, profit-taking ethos are 
disrupting the distribution of emergency supplies to many parts of the country. 

Other countries in the region are suffering similarly under structural adjustment 
programs.  Zambia’s was imposed in the early 1990s, and in 2000 an Oxfam 
investigation found that Zambia’s GNP had not increased since 1991, its economy 
had not been stabilised, per capita income had fallen and 70% of the population was 
now living in extreme poverty133. 

The IMF/WB programs failed both to reduce the poor nations’ debts and to 
improve their ability to earn export income.  Their excess of imports over exports 
increased from $6.5 billion in 1980 to $34.7 billion in 1992.  By 1992 their 
indebtedness had reached $473 billion.  Interest payments on these debts increased 
from $6.4 billion to $18.3 billion134. 

There is now a large literature documenting the project failures, impoverishment 
and environmental destruction that have followed interventions of the IMF and the 
World Bank over many decades135.  Even according to the World Bank’s own rather 
doubtful criteria, the success rate of World Bank-funded projects has been less than 
50%.  After a review in 1989, World Bank staff were unable to point to a single 
project in which displaced people had been relocated and rehabilitated to a standard 
of living comparable to that which they enjoyed before displacement.  Almost 
without exception, the IMF/WB development model has led directly to poverty far 
worse than the state from which the debtor countries started136. 

The intrusiveness of the IMF and the World Bank upon national sovereignties 
has increased dramatically since their inception.  Initially, the only condition on 
loans was that debtor countries could not manipulate their currency exchange rates 
so as to reduce their debt.  Then free trade was added, then loan funds were required 
to be spent in the creditor country, which amounted to subsidising the creditor 
country’s exports.  Because borrowing countries, unsurprisingly, diverted their own 
resources away from IMF/WB-funded projects, thus reducing the effectiveness of 
the loans, “programme aid” was instituted, in which a package of economic and 
social policies was required.  As debts continued to mount, “structural adjustment” 
conditions were applied, requiring full-fledged neoclassical domestic policies in the 
debtor nation.  Most recently, “austerity programmes” were introduced, requiring 
major cuts in social spending, such as welfare, health, education, housing, food.  
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Such conditions had devastating effects in Mexico in 1994 and Indonesia in 1998. 
The sovereignty of Third World debtor nations has been dramatically restricted 

by such policies.  Their resilient indigenous production methods have been 
decimated.  Their cultures have been disrupted.  Their natural environments are 
being devastated. 

The debilitating and destructive debt burdens now carried by many poor 
countries originated with a self-interested campaign by agents of the rich countries 
to inveigle poor countries into accepting loans.  The resulting debts moved from 
being perhaps unwise and unnecessary to being a crushing burden with the 
expansion of the loan program in the 1970s, closely followed by rises in interest rates 
to exorbitant levels.  The debtor countries bore little responsibility for the high 
interest rates, which derived from the rivalries between industrialised nations and 
oil-exporting nations.  There was no reason, outside of the interaction of extraneous 
politics and financial market mechanisms, substantially managed by rich nations, 
that the debtor nations should have been required to pay vastly greater sums to 
creditors than was implicit in the original loan contracts.  To require them to do so is 
at best usury, at worst outright theft. 

 
Descent into Anarchy 

Impoverishment and bondage are not the end of the process.  Nation states have 
begun to disintegrate into anarchy.  In the decade since the end of the Cold War, 
civil unrest in over 20 countries has progressed through the level of civil wars to the 
virtual breakdown of central government, leaving people prey to warlords, criminal 
organisations and murderous ethnic groups137. 

Many of these countries have followed a common path.  Once started on the 
path of debt and export earnings espoused by rich nations and the WB/IMF axis, 
they have been pushed into selling raw materials into an increasingly flooded 
market where supply expands under the pressure of debt and demand shrinks 
through technological development.  With debt levels severely aggravated by global 
financial manipulations, crushing debts curtail civil services, health, education and 
infrastructure and fuel spiralling civil unrest.  According to Oswaldo de Rivero, an 
ex-president of the UN Conference on Disarmament, the conflicts are all rooted in 
severe social exclusion.  He paints a stark picure of the longer-term effects of 
international neoliberal policies: 

Many low-income countries now find themselves balanced precariously on the 
huge fault-lines created by the present world economic disorder.  This is true of 
virtually the whole of Africa, most of the countries of Central America, the 
major Andean countries such as Peru and Bolivia, and China, India and 
Bangladesh.  These are countries that combine the lowest per capita 
consumption of water, energy and food, with the biggest urban demographic 
growth.  If this situation continues, there is reason to fear an increase in social 
and political tensions and a multitude of predatory wars in the 21st century, 
leading to yet more ungovernable chaotic entities.  The issue for these countries 
is not whether they are going to achieve growth levels on a par with South 
Korea, Taiwan or Singapore, but whether they are going to survive at all.138 
Anatole Ayissi139 of the UN Institute for Disarmament Research has described 

the widespread corruption, perversion and disintegration of armed forces in Africa.  
Many African political leaders have made the mistake of thinking they could rely on 
armed forces to stabilise their country and to support their personal political 
ambitions.  Joseph Mobutu’s overthrow of the democratically elected Patrice 
Lumumba in Congo/Zaire, done on a pretext of providing stability and eliminating 
corruption, is only one of many examples.  (In fact Mobutu’s coup was heavily 
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engineered by the U.S. because Lumumba was more interested in helping his people 
than U.S. corporations, and because Lumumba was thereby forced into the arms of 
the Soviet Union140.)  Repeatedly, the power handed to armed forces led to 
corruption and bred the political ambitions of the military. 

The result of military corruption has been the emergence of an ostentatiously 
rich officer class and impoverished, resentful and increasingly desperate lower 
ranks.  Both military levels have been the source of political coups.  Soldiers, many 
low-ranking, have led coups in Liberia, Sierra Leone, Rwanda, Zaire, Congo, the 
Central African Republic and Côte d’Ivoire.  Armies have disintegrated into ethnic 
factions and lawless gangs.  Outright criminality has been expressed through 
murder, robbery, rape, looting and vandalism.  Even in 1977 Zairean soldiers were 
accused in an official but neglected memorandum of theft, embezzment, forgery, 
extortion, arbitrary arrests, roadblocks, widespread absenteeism and inadequate 
discipline. 

African nations have been particularly vulnerable to disintegration, and Sierra 
Leone provides one of the sorriest examples.  News bulletins report rebellions and a 
ten-year-long civil war, they report the capture of UN peacekeeping soldiers, but 
usually they don’t report the machinations of international traders, in this case 
pursuing wealth from Sierra Leone’s high quality diamonds and other minerals.  
According to Andrés Perez141, local warring groups coalesced into two groupings, 
each backed by a loose consortium of international miners and diamond traders.  At 
stake is a billion dollars worth of diamonds each year, the world’s second-biggest 
rutile deposit and a major bauxite deposit.  On one side is a rebel group backed by 
neighbouring Liberian president Charles Taylor, whose country profits from the 
trade in diamonds from the rebel territory.  On the other side is a so-called 
government led by President Ahmed Tejan Kabbah.  The government is 
internationally recognised, evidently because it grants mining rights, but it has not 
provided any services to its citizens for fifteen years.  The UN task of ending the civil 
war and beginning the task of restoring some kind of functioning civil structure 
would be helped if an embargo were placed on trading Sierra Leone diamonds, but 
the UN Security Council was unwilling to go this far. 

Indonesia as a whole has not reached the stage of anarchy, but local conditions 
within its far-flung domain certainly have.  The destruction of Dili, the capital of East 
Timor, by militias and factions of the Indonesian military following the vote for 
independence by East Timorese in 1999 was the severest case.  However disorder in 
the provinces of Aceh, Ambon and Kalimantan fall in the spectrum between 
rebellion and anarchy, ranging from relatively organised campaigns for autonomy 
through bloody religious conflict to gangster-style pillaging of natural resources.  
The instability of Indonesia is part of a post-colonial sequence that unfolded through 
the second half of the twentieth century.  Former president Suharto came to power 
in 1965 in one of the bloodiest coups of the century, displacing the nationalist 
Soekarno regime that had inherited the Dutch East Indies colonies.  Suharto 
welcomed Western capital, and for three decades he, his family and his cronies 
profited mightily.  The financial and political regimes collapsed as a result of the 
“Asian meltdown” of currencies in 1997, aggravated by the standard IMF treatment 
of propping up the financial markets and imposing austerity on the poor.  As the 
central power weakened, segments of the extremely diverse Indonesian archipelago 
agitated for independence.  This is not necessarily a bad thing, since Indonesia is 
essentially a Javanese empire created out of the pieces of the former Dutch empire.  
However the dominant military is an ill-disciplined force often more interested in its 
own power and profits than in the welfare of the people, and order is tenuous 
through many parts of the unfortunate country. 
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Faceless World Enforcers 
It is curious that such extreme circumstances can be described in some detail 

without actually naming what is being described.   The result of the long and 
shameful campaign to push “developing” nations into debt and the export of raw 
materials is that whole countries are now enslaved by debt.  “Enslaved” is not a 
figure of speech.  Whole countries are in peonage, in bonded labor.  When a 
country’s political structure disintegrates to the point that no functioning 
overarching institution remains, its condition is correctly described as anarchy.  To 
use the words slavery and anarchy is to admit to a monumental failure of the so-called 
community of nations. 

These countries would have had their troubles anyway, and some of the 
responsibility for their difficulties can certainly be attributed to the effects of 
colonisation and its aftermath which many of them have suffered.  However there is 
no doubt that the program of financial and corporate globalisation has contributed 
to a dramatic deterioration in the condition of many poor countries. 

International trade agreements such as NAFTA, the failed MAI and the 
proposed GATS are typically drafted and negotiated in a great deal of secrecy.  They 
are the creations principally of financial bureaucrats, with the heavy involvement of 
corporate “advisors” who have a blatant conflict of interest.  Such people evidently 
are ignorant technocrats with little knowledge of or interest in social and natural 
systems.  The agreements represent major intrusions into national sovereignties, 
since they limit the ability of nations to manage their own social structures and to 
determine which mix of industries they will cultivate, and they severely limit 
nations’ abilities to impose regulations protecting the environment and the health, 
safety, job security and incomes of employees. 

Disputes involving WTO rules are adjudicated behind closed doors by a 
virtually invisible panel of WTO bureaucrats.  The onus is on the accused to prove 
their innocence.  The standard of proof is a WTO-determined “scientific” standard.  
There is no meaningful right of appeal142. 

The bias of WTO, and of its sister organisations the World Bank and the 
International Monetary Fund, is blatantly in the service of transnational corporations 
and international finance.  As well, its secretive methods transgress national 
sovereignty, democratic procedures and basic concepts of justice.  As David Korten 
observes 

Under the WTO, a group of unelected trade representatives will become the 
world’s highest court and most powerful legislative body, to which the 
judgments and authority of all other courts and legislatures will be 
subordinated.143 
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 Part 4.  Learning from Life 
 
 
 
 

With the sweat of thy brow shalt thou eat bread till thou return to the earth, for out of it wast 
thou taken, for soil thou art and unto soil shalt thou return.  

 - Genesis 3:19 
 
 

We are called to revere the whole enterprise of planetary existence, the whole and all of its 
myriad parts as they catalyze and secrete and replicate and mutate and evolve. 

- Ursula Goodenough1. 
 
 

I am that living and fiery essence of the divine substance that flows in the beauty of the fields.  
I shine in the water, I burn in the sun and the moon and the stars.  Mine is the mysterious 

force of the invisible wind . . . I am life.  
– Hildegarde of Bingen 
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Autopoiesis - Life’s Pattern of Processes 

A living cell is not a static structure.  It continuously replaces its parts through 
a complex web of internal chemical catalytic cycles2.  Its dynamic structure is 
maintained by flows of energy and material through it, like all self-organising 
systems, and these flows drive dynamic chemical processes.  We can think of a 
self-organising system either in terms of its physical structure or in terms of 
the processes that operate within that structure.  Thus the physical structure 
might be a tank of fluid or a network of lights and switches, but the processes 
comprise the interactions among the parts of the system.  Self-organisation 
arises out of processes, and there are certain common aspects of these 
processes, no matter what kind of physical system the process might be 
operating within. 

If we regard a living system as a very sophisticated kind of self-organising 
system, then we can ask what it is about the system’s processes that 
distinguish it from non-living systems.  Living systems come in many forms and 
structures, from cells to starfish to whales to ant colonies, but we still recognise 
them as living.  Is there something about the way a living system’s processes 
are organised, regardless of its particular structure, that causes us to 
recognise it as being alive?  This question has been addressed by Humberto 
Maturana of the University of Santiago, Chile. 

According to Maturana, a cell's pattern of organisation can be viewed as 
comprising three aspects:  it is self-generating, self-bounding and self-
renewing.  It is self-generating in that a cell initially grows by the operation of 
its internal processes.  A cell’s processes are self-bounding in that its catalytic 
cycles define their own organisational boundary.  Finally a cell is self-renewing 
in that it continually replaces its parts after it is established.  Self-renewal 
(called self-perpetuation by Capra) here means renewal of the cell's parts 
rather than the reproduction of a daughter cell. 

A system with this three-part pattern of organisation has been called 
autopoietic by Maturana and Francisco Varela.  They have proposed that 
autopoiesis is the defining organisational pattern of living systems3.  The 
name autopoiesis derives from the Greek auto (self) and poiesis (making).  
Poiesis is also the root of “poetry”, so we might say that autopoiesis means 
"self-making" or "self-creating". 

If autopoiesis is the defining pattern of life, it ought to apply to other levels of 
life than single cells, such as multicellular organisms.  Indeed, each kind of 
multicellular organism has a particular structure that is maintained by internal 
cyclic processes organised in an autopoietic pattern4.  The cells of our organs 
are being continually replaced.  Most of the cells of our pancreas are replaced 
every twenty-four hours, and 98 percent of the protein in our brain is replaced 
in less than a month. 

Autopoiesis is defined as a pattern of processes.  It describes the way a web of 
processes is organised.  An organism also has a physical structure, a pattern of 
arrangement of physical parts, but autopoiesis can be manifest through many 
different kinds of physical structure, such as the structure of a cell or the 
structure of a cat. 

A direct implication of this view is that we human beings are, in a literal sense, 
transient patterns in the universe, whirlpools in a river of ever-flowing water 
as Norbert Wiener is quoted at the start of Part 2.  We are not defined in terms 
of our substance because our substance is being replaced continuously.  We are 
like the whirlpools, which are defined by their pattern of flow and not by the 
water flowing through them.  What defines us is the arrangement of our parts 
and the relationships between the processes that operate in those parts.  Thus 
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living systems are defined in terms of an autopoietic pattern of processes, while 
human beings are defined in terms of a particular stuctural arrangement of 
parts, different from the arrangement in snails or in trees.  Our aliveness 
resides in the pattern of processes that operate through our bodies, and death 
is the disruption of that pattern. 

Systems organised in an autopoietic way do not merely respond to the world.  
Rather, processes within and without the system are coupled, so the interaction 
is mutual.  The ramification of this insight speaks to the depth of our being, 
and profoundly to our place in the world. 
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15. Flows and Cycles 
 
The organisms and living systems of planet earth are constrained, like all things, 

by fundamental physical laws.  These laws are distinctively manifest in living 
systems through the flows of energy and materials that sustain life.  Our new 
understanding of complex systems gives us a clear view of the imperatives that these 
flows of energy and materials impose upon living things. 

 
Exchanging Our Substance with the World 

We human beings continuously exchange material with our surroundings.  
David Suzuki, in his book The Sacred Balance5, has offered an eloquent reminder of 
the ways in which we are physically part of the world we inhabit. 

We eat and drink and eliminate solid and liquid waste.  More than half of our 
body weight is water, and about 3 percent of that is replaced each day.  This means 
that most of our body water is replaced within about a month.  The water molecules 
that were once an integral part of us will move into the soil, through a plant, into a 
cloud, fall as rain, be carried by a river into the sea, pass through crabs, fish, 
plankton, evaporate, fall again as rain, and so on.  At every moment our bodies 
contain water molecules that have been part of other living creatures, molecules that 
have flowed in the Amazon river, molecules that have been held in the polar ice 
caps. 

Of the food we eat, all except a few minor synthetic components comes from 
preexisting life.  This food is used progressively to replace the parts of every cell in 
our bodies.  The waste from our bodies returns to the world around us.  All of the 
solid waste would eventually return to the soil, were it not for our unfortunate habit 
of burying organic material in landfills, where it is sequestered away from the 
organic world.  Once returned to the soil, the waste cycles back into living plants, 
and some of it will return to us again as food. 

The nutrients we and all other living things depend upon are constantly reused.  
The same atoms move from one living creature to another.  The atoms of our bodies 
will have been part of trees, animals, bacteria, worms and plankton.  There is a finite 
amount of organic material on the earth upon which all life depends.  The incessant 
competition between organisms is a competition for a share of this precious material. 

As we breath, material from our bodies is expelled as carbon dioxide and 
replaced by oxygen to energise our cellular powerhouses.  The oxygen atoms cycle 
through our bodies and are returned to the air in the carbon dioxide.  The carbon 
dioxide will be absorbed by a plant and the oxygen atoms returned to the air as free 
oxygen molecules where they will be absorbed by another animal.   

Suzuki recounts some calculations by the astronomer Harlow Shapley6 on the 
exchange of argon, which is an inert gas comprising about 1 percent of the air.  One 
breath contains about 3×1019 atoms of argon (3 followed by 19 zeros).  Within 
minutes the argon exhaled in one of your breaths will have diffused through your 
neighbourhood.  Within a year it will have diffused around the world, and each new 
breath you take will contain about 15 atoms from the breath you released a year 
earlier.  By age 20 you will have taken about 100 million breaths.  According to 
Shapley: 

Your next breath will contain more than 400,000 of the argon atoms that Ghandi 
breathed in his long life.  Argon atoms are here from the conversations at the 
Last Supper, from the arguments of diplomats at Yalta, and from the recitations 
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of the classic poets.  We have argon from the sighs and pledges of ancient lovers, 
from the battle cries at Waterloo, ... . 
Our next breaths, yours and mine, will sample the snorts, sighs, bellows, 
shrieks, cheers and spoken prayers of the prehistoric and historic past.7 
David Abram reminds us8 that in the English language air and spirit share the 

same root, and that the two concepts are closely entwined, even the same, in many 
traditional cultures.  The Latin root for both spirit and respire is spiritus, which 
signified both "breath" and"wind".  The Latin word animus signified "that which 
thinks in us" and was derived from anima, "air" and "breath".  The Greek psyche 
signified "soul", "mind", "breath" and a gust of wind.  The Sanskrit word atman also 
signified "soul", "air" and "breath", and it is related to the English word 
"atmosphere".  The air envelops us, becomes part of us and connects us with others. 

Air is the most pervasive presence I can name, enveloping, embracing, and 
caressing me both inside and out, moving in ripples along my skin, rolling in 
eddies along the roof of my mouth, slipping ceaselessly through throat and 
trachea to fill the lungs, to feed my blood, my heart, my self.  I cannot act, cannot 
speak, cannot think a single thought without the participation of this fluid 
element.  I am immersed in its depths as surely as fish are immersed in the sea.9 
 

Energy Flows 
Energy flows through each of us and through every other living thing, 

maintaining our complexity, our dynamic structures, our patterns in the universe.  
Almost all of the energy that flows through the biosphere is from the sun.  A very 
small fraction of organisms get their energy from the earth's internally stored heat, 
which emerges in hot water from deep sea vents.  Also some specialised bacteria 
avail themselves of the energy in dissolved chemicals, and in so doing they become 
the base of a food chain of isolated deep-sea colonies.  Apart from a few such niches, 
every other living thing gets its energy from the sun, captured by plants, using the 
ancient innovation of photosynthetic cyanobacteria from billions of years ago. 

Until very recently in human history all of the energy we used came from the 
sun, directly or indirectly.  Photosynthetic plants and oceanic plankton capture the 
sun's energy.  This energy is exploited by the grazing animals and fish that we 
exploit in turn.  Our bodies are energised by eating plants and animals.  We use milk 
and other animal products for food and materials.  We directly exploit the energy of 
horses and other beast of burden.  Sailing ships are driven by the wind which is 
driven by the sun. 

The fossil fuels that we have been using for the past couple of centuries merely 
store solar energy captured millions of years ago by plants.  The plant material 
became buried and preserved before it could decay and become available to the 
other living things of those ancient times.  We have simply been mining this old 
storehouse of solar energy.   

Only within the last few decades has a non-solar source of energy come into use.  
This energy comes from atomic nuclei, extracted in nuclear power plants and 
converted into electricity.  Nuclear energy provides only a small fraction of the 
energy used to support our industrial lifestyle.  The energy we use directly to 
maintain our bodies still comes from the sun, through our food, and there is no 
prospect that it will be replaced by any other source. 

 
Material Cycles 

In the biological world, there is a fundamental difference between the flow of 
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energy and the flow of materials.  The flow of energy is one-way and once-through.  
Energy flows linearly through a system.  On the other hand, materials are recycled.  
Materials flow through an individual organism, but the waste material from each 
organism is used by other organisms, and in every ecosystem the chain of waste-
users forms a closed loop.  All material flows through the biosphere in cycles. 

Balanced cycles of material flow must date from very early in the history of life, 
since otherwise early organisms would have starved or been poisoned by their own 
waste.  On the other hand, any group of organisms that developed a closed-loop 
ecosystem would have prospered and spread.  At first such recycling systems would 
have been localised, but gradually they would have grown in scale until eventually 
global recycling would have emerged.  There would then have developed a global 
balance in the flow of materials.  Since then the balances would have shifted as new 
players emerged on the stage of life, but the shifts would have been slow and the 
cycles would never have been far from balance, except perhaps occasionally in times 
of physical catastrophe. 

Today the constant recycling of material through organisms depends heavily on 
bacteria, particularly those that live in the soil.  The central importance of these 
bacteria has only become apparent relatively recently, and even now their great 
diversity of lifestyles, metabolisms and roles may not be well explored.  The 
recycling of nutrients into forms that can be reused by plants is also dependent on 
many kinds of small creatures, fungi and earthworms that feed upon dead 
material10.  

Although most material in the biosphere is recycled, there are some small 
additions and subtractions.  For example, carbon dioxide is added to the atmosphere 
through volcanic eruptions, which bring it from the earth's interior, while carbon is 
removed by the formation of peat and its burial to form coal.  Other elements are 
slowly added by the breakdown of rocks.  This breakdown is accelerated by the 
action of lichen and other organisms that extrude acidic fluids that dissolve the rock.  
As well, sediments steadily accumulate at the bottom of the sea, and these 
eventually become stacked and buried as the earth's tectonic plates move slowly 
across the surface and descend into the earth's interior at the deep ocean trenches.  
The burial of these sediments amounts to a long-term removal of many elements 
from the biosphere.  However all of these additions and subtractions are very slow 
compared with the rates at which material cycles through the biosphere, so the 
amounts of material involved are relatively small. 

Today there are multiple cycles which involve the biosphere and the physical 
environment in intimate relationships.  Some of these cycles have been known for 
some time, like the hydrological cycle in which water falls as rain, soaks into the 
ground or runs into streams and thence to the sea, while water returns to the 
atmosphere by evaporation and by the transpiration of plants, to form clouds and 
fall again as rain.  The course of many chemical elements, such as carbon or 
phosphorus, can be followed in this way. 

However, even for such a key element as carbon the quantitative balances in the 
cycle are not well known.  For example, we don't have a very good measure of how 
much carbon is captured by plankton in the oceans or physically dissolved in ocean 
water where it may be stored for hundreds or thousands of years.  This means we 
can't tell how quickly the carbon we are adding to the atmosphere, by burning fossil 
fuels, will be removed by natural processes, so we can't be sure that the build-up of 
carbon dioxide will not cause a global greenhouse effect. 

Even the major cycles are probably quite complex, and we may be unaware or 
only marginally aware of some key parts of the system.  For example, the oxygen 
produced by plants not only energises our metabolisms, it is also converted into 
ozone high in the atmosphere, where it blocks harmful ultraviolet light from the sun.  
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The development of the oxygen atmosphere may have been essential before life 
could spread from the sea onto land.  The oxygen level of the amosphere is 21 
percent, and it seems to have been constant at that level for hundreds of millions of 
years.  Were it as high as 25 percent, things would burn disastrously.  Were it lower 
than 15%, our oxygen metabolisms would not be able to support us and we would 
die.  It thus seems very likely that the oxygen level is maintained at an optimal level 
by global feedback mechanisms through the biosphere11.  This is an important part of 
James Lovelock’s conception of Gaia, the planetary system of self-regulating 
physiology. 

We do not have a clear picture of the many cycles that maintain our physical 
environment.  Thus we can not have confidence in any hope or claim that our 
activities will not upset important global balances.  Nevertheless it is clear that such 
balances must exist, otherwise the biospere could not have persisted for as long as it 
has. 

 
Boundaries 

Boundaries mediate the flows of energy and material into and out of an 
organism, and they must carefully discriminate and manage what is allowed to pass.  
A cell wall must perform sophisticated functions in order to maintain healthy 
relationships between its internal and external worlds.  Our bodies carefully regulate 
all of our normal exchanges of material with the outside world.  Even so, if we 
consume poison, we will get sick, and possibly die, or if our body’s boundary is 
breached, we may die from loss of blood or from an invasion of micro-organisms. 

The same principle applies to every sort of self-organising system.  If the tank 
containing our convecting fluid springs a leak and the fluid drains away, then there 
will be no convection, no self-organised system.  If the members of several 
neighbouring baboon troupes freely wandered between troupes, then the complex 
social structures of the troupes would fragment, the ordering roles of the dominant 
males and females would be weakened, internal conflict would increase, the 
protection of the adult males defending against predators might be lost, and the 
survival of the troupes would be threatened.  Social groups have well-defined 
boundaries which individuals normally do not cross.  There are exchanges between 
groups, but they are carefully regulated so as to balance the need for fresh genetic 
input with the continued integrity of the group. 

Whether the system is a single cell, a multicelled organism or a social group, the 
appropriate functioning of the system’s boundaries is crucial to the continued 
integrity of the system. 

 
The Biospheric Imperative 

The flows that maintain life are thus of two kinds.  Energy flows once through.  
Matter recirculates.  These are fundamental properties of the biosphere.  The flow of 
energy is required by physics and by the needs of self-organising systems, which 
must be kept far from equilibrium. The cycle of material is required by stringent 
limitations of the finite organic resources of the earth's surface.  Human beings have 
been for some centuries and millenia increasingly successful at exploiting the 
biological and physical environment.  However what we have been doing is 
diverting resources from other biological systems into ourselves.  We have not 
significantly increased the essential resources of the biosphere.  Worse than that, we 
fail to recycle much of the organic material that we divert.  Instead we discard it, 
poison it or bury it, thus removing it from the biosphere. 

Our present industrial lifestyle is not sustainable.  Our increasing diversion of 
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organic resources to human use is already at a level where it interferes with major 
cycles of the biosphere.  We have little idea how much more disturbance the 
biosphere can tolerate, or even whether our diversions might already have exceeded 
its tolerance level.  There are many signs of stress already, but we don't know when 
the stress may reach a level that triggers a substantial shift in the global web of life or 
the global physical environment.  Since our bodies and beings depend totally on this 
biospheric life-support system, humanity is playing Russian roulette. 
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16. Sophisticated Strategies for a Complex World 
 
Quite different strategies are required to deal successfully with the erratic world 

of complexity than the brute competition of the neoclassical theory and neoliberal 
policy.  There is much more to learn even than to guard against the unexpected, to 
treasure our hard-won knowledge and to be open to transitions into new potential.  
We must abandon the fantasy that there can ever be a foolproof strategy, we must 
consider the possibility of forming cooperative alliances with erstwhile competitors, 
and we must maintain any such relationships in a healthy balance.  There are deep 
lessons to be learnt from the living world about the subtleties of when to compete 
and when to cooperate, and about the world that can arise if such strategies are 
widely and intelligently pursued. 

 
Common Sense is Not So Stupid 

Giant pandas have six digits on their forepaws.  There are five normal digits, 
with structures like those of other animals of the order Carnivora.  The sixth is like a 
thumb, which the pandas use to strip leaves from bamboo, their almost-exclusive 
diet.  As Stephen Jay Gould explained12, the extra thumb is made from a small side 
bone and some muscles that in the pandas' nearest relatives, bears and raccoons, are 
hooked up in a slightly different way from other carnivores.  This special 
arrangement then requires mainly the enlargement of the small bone to form a digit 
with muscles attached in such a way that it can be manipulated dextrously.  
Furthermore, bears and raccoons already manipulate their food with their forepaws 
much more than do other carnivores, whose paws are much more exclusively 
adapted for running, stabbing or scratching.  As Gould couldn’t resist putting it, 
pandas began with a leg up from their ancestors. 

The origin and structure of the panda's thumb is thus quite different from the 
thumbs of primates, including humans.  Our thumbs originated as means for tree-
dwellers to grasp branches.  On the other hand (so to speak), Australian koalas, 
which also live in trees and move about by grasping branches, have two “thumbs” 
opposed to three “fingers”.  (By the way, koalas are marsupials and no relation to 
bears, so please don't call them "koala bears".) 

Which is the best design?  An engineer, starting from scratch as it were, might 
not use any of these designs.  However it doesn't really matter much what the 
optimum design of a thumb is.  The thumbs of pandas, humans and koalas serve 
each of us well enough, and there are more important things in life to worry about. 

The neoclassical approach is to think in terms of the best  conceivable design, the 
so-called global optimum.  By means of its restrictive assumptions, the neoclassical 
theory conjures up a linear world in which there is one global optimum, the most 
efficient design for an economy.  However in the world of the panda there was no 
neoclassical consultant who could explain what the panda’s optimal forepaw design 
would be.  The panda simply had to make do with its genetic inheritance. 

The layout of keys on typewriters and keyboards is not only less efficient than it 
might be, it is just about as inefficient as it could be.  The most efficient layout would 
place the most commonly used letters under our most dextrous fingers.  There is 
such a layout, called the Dvorak keyboard, but almost nobody uses it.  The QWERTY 
keyboard (so-called from the first six letters of the top row) was designed in 1873 
specifically to slow typists down, because the mechanisms of the typewriters of the 
time couldn't keep up with the typists and they jammed.  But then Remington mass-
produced typewriters with the QWERTY keyboard and lots of typists became used 
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to it.  That provided an incentive for other manufacturers to use it too, so the 
QWERTY layout became locked in.  Quite clearly the global optimum was not 
attained.  Rather, the ultimate outcome was determined by the happenstance of early 
developments.  Small causes near the beginning had big effects on the outcome.  
This is just like the hypersensitivity of convection to its starting conditions.  Brian 
Arthur has  highlighted this and many other examples of lock-in from the world of 
technology13. 

The panda also arrived at a design that is not the best conceivable, though it is 
functional.  If we continue neoclassical habits of thought, then we might be tempted 
to think of each such functional design is a local optimum.  Presumably then, one of 
the many possible local optima will be more optimal than all of the others, and you 
could think of that one as a global optimum.  In a linear system there is only one 
optimal state, so it is worth the effort of finding it - identifying optima is a powerful 
tool for analysing linear systems.   

However to carry this kind of thinking over to complex nonlinear systems is to 
miss their essence.  Not only is it quite impractical to try to figure out which is the 
global optimum state, the system can’t easily get to that state anyway, any more than 
the panda could decide to have two thumbs instead of one.  Worse than that, 
circumstances are likely to change erratically, and what is optimal for one 
circumstance almost certainly will not be for another.  In practice, optimality is not 
even a definable concept – it is meaningless to ask what the optimum is for future 
circumstances that are unkown. 

Likewise the notion of a "best" strategy for life, of a global maximum in fitness, is 
not definable either, let alone useful.  It is of no use to a blind sea slug that a good 
design for an eye exists, because it has no way of generating an eye within its own 
lifetime.  The problem facing the organism is not global, it is localised in space and 
time.  The problem is, how do I get my next meal, here and now.  If I can't 
accomplish that I die, and my "design problem" is moot forever more. 

The accumulation of knowledge that our genes, intelligence and culture embody 
is very useful, but it still doesn’t provide us with an optimal life strategy, because it 
doesn’t allow us to see into the future.  All it gives us is limited perception of the 
past.  Knowledge of past patterns is useful to the considerable extent that the world 
is not totally chaotic, and it is not useful to the considerable extent that the world is 
not totally ordered. 

It’s as though we are walking backwards.  We can see some distance from 
whence we have come, but not at all in the direction we are travelling.  We can 
notice whether the ground has been rough or smooth, whether we have passed 
through grassland or forest, whether there have been rocks and steep slopes that 
might caution us, but we can never be sure we are not about to step off a cliff. 

Everyone knows our past circumstances constrain our options, and everyone 
knows we can’t see into the future.  These things are worth stating only because our 
global society is acting as though they’re not true.  Our economic systems are based 
on a theory in which the future is assumed to be rationally assessable, in which there 
is an optimal collective strategy that is the best for all possible circumstances, and in 
which that strategy can be readily adopted. 

 
Pervasive Cooperation - From Symbiosis to Society  

A long-standing perception is that nature is "red in tooth and claw".  Darwin's 
theory of natural selection has been perceived widely, almost exclusively, in terms of 
competition, often to the death.  There is considerable truth in this perception:  
competition for scarce resouces assuredly has been central to the development of the 
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diversity of the living world.  Nevertheless this perception captures only part of the 
truth, and the part that is missing is equally important:  cooperation is also pervasive 
through the world of life. 

Social groups are commonplace throughout the animal kingdom.  Among 
mammals they are the rule rather than the exception.  They range from small family 
groups of lions through troupes of chimpanzees, gorillas, baboons and many kinds 
of monkeys, to large herds of herbivores like wildebeest, deer and kangaroos.  
Group behaviour also occurs widely amongst other animal orders.  Flocking is 
common among birds, as is schooling among fish.  The types of grouping range from 
occasional mating associations between reptiles or solitary orang utans through 
breeding pairs of birds, human families and human cities, to beehives and termite 
colonies. 

The degree of cooperation within a group also varies widely.  It may be no more 
than an implicit agreement to move together in a herd or flock, or there may be 
elaborate mutual obligations, as in troupes of baboons and bonobos.  Bonobos, 
formerly known as pygmy chimpanzees, have been found to be distinct from other 
chimpanzees, and to have an elaborate and more peaceable social structure that is 
lubricated by frequent sexual interactions in various combinations.  Mammalian 
social groups tend to be based on family relationships, although the larger herds 
may involve only the loosest of genetic relationships.  Within the social insects (bees, 
ants and termites), social roles are sharply defined and entire colonies are closely 
related, being essentially siblings.  The fact that ants are the most common animal 
group on the planet14 testifies to the success of their cooperative strategy. 

Cooperative arrangements need not involve related individuals, or even 
members of the same species.  Bees and flowers have a mutually supporting 
relationship.  Flowers provide bees with food, and in return bees pollenate flowers, 
though inadvertently.  For the flowering plants in these arrangements, there is a 
trade-off, because some of their precious nutrients must be diverted into producing 
pollen and nectar to attract insects.  Evidently the plants are rewarded handsomely 
for the price they pay, because flowering plants have come to dominate the plant 
world.  Many of the arrangements between bees and plants involve only one or a 
few species of each kind.  One study in a small region near my home town in 
Australia revealed over ninety species of native bees.  Such a high level of 
specialisation can occur only when the benefits of a cooperative arrangement are 
clear. 

Every kind of cooperative relationship can be found in abundance.  Trees host 
many kinds of small crawling and flying things, and many of those are specific to 
particular species of tree.  Every large animal carries a host of microbes on it and 
inside it.  Some are benign parasites, some are not so benign, and some are crucial to 
the life of the host, being an integral part of its digestive system, for example.  
Wherever biologists and ecologists look they find intricate webs of mutual 
dependencies. 

Such relationships can become extremely intimate, even between radically 
different organisms.  Lichen, the moss-like growths commonly found on rocks, are 
symbioses of a fungus and a photosynthetic alga.  Lynn Margulis15 recites examples 
of symbioses between animals and photosynthetic bacteria.  There are snails with 
evenly arranged green rows of symbionts in their bodies, clams harbouring gardens 
of algae, medusas and hydras whose food needs are supplied entirely by algae 
inhabiting their bodies.  There are beach dwellers that look like seaweed but turn out 
to be worms with photosynthesisers in their bodies. 

Such creatures defy conventional classification.  Some have the mobility of 
animals and the feeding habits of plants.  They blur biologists’ boundaries between 
species, families and kingdoms and tangle the branches of the tree of life.  In fact 



   
  

 

178 

Margulis argues that symbiosis is so common that it should be recognised as an 
important way in which new species have originated. 

At the level of microbes, symbiosis can be a very intimate relationship indeed.  
Eukaryotic cells are now thought to be symbioses of several kinds of prokaryotic 
cells, as we have already noted.  The recognition of eukaryotes’ composite nature 
came from the discovery that DNA occurs not only in the cell nucleus, but also in the 
"organelles", which are distinct bodies that reside in the outer part of the cells16.  One 
kind of cell organelle is the mitochondrion, which functions as the powerhouse in 
both plant and animal cells.  The ancestors of these organelles, it has been realised, 
used to be separate prokaryotes with the high-powered oxygen-burning 
metabolisms that arose after the oxygen crisis.  The symbiotic relationship is of 
mutual benefit because the host has an assured source of energy greater than it 
would have had on its own, and the mitochondrion has an assured supply of 
nutrients, from the host, without the effort and risk of having to catch prey.  Plants 
also contain another organelle, the chloroplast, whose ancestors used to be 
independent photosynthesising cyanobacteria. 

The grandest cooperative relationships are the multicellular organisms.  In these, 
the activities of billions of cells are coordinated in precise and intricate patterns.  The 
world of nature that is accessible to our senses is the world of multicellular 
organisms, and it depends totally on this most exquisite level of cooperation. 

Think of the cooperative arrangements that human beings, you and I, are 
involved in.  The very cells of our bodies are symbioses of several kinds of bacteria.  
Our bodies are colonies of trillions of these cells, grandly, intricately and intimately 
choreographed.  Our bodies carry benign parasites both inside and outside.  We 
carry as well within us an array of organisms that is essential to the functioning of 
our digestive system.  We live in cooperating family groups.  We live in cooperating 
communities and nations.  Our cities are intricate cooperating communities of 
specialised individuals.   

Cooperative relationships have been something of a puzzle for biologists and 
geneticists, because survival always involves some kind of competition, and it is not 
obvious how "altruistic" behaviour could have arisen.  One might think at first that it 
would always be detrimental to an organism to contribute any of its hard-won 
resources of energy or nutrients to another organism.  However competition is 
expensive, in terms of energy and risk.  If competition becomes intense, it may cost 
less to "buy off" the foe than to engage in full-on competition.  This is the situation in 
which cooperation seems to arise. 

Tim Flannery argues that the frequency of cooperative relationships is higher in 
Australia than in other continents, and conjectures that this may be due to the 
combination of poor soils and erratic climate that distinguish this continent17.  He 
argues that in such a difficult environment the extra risk of intense competition 
involves a higher cost than elsewhere. 

The profusion of cooperative arrangements that we observe in nature suggests 
that cooperation expands the options available to the individuals, sometimes 
dramatically.  It seems that once a relationship is established the organisms often 
find new ways in which they can support each other, ways that were not the initial 
reason for them coming together.  Eventually they may end up vastly more 
successful than they ever were apart.  The history of the symbiotic eukaryotic cells, 
which have proliferated as single-celled organisms as well as giving rise to 
multicellular organisms, is perhaps the most spectacular example of this. 

If cooperation had not also developed along with competition, the living world 
might comprise only the least complex, single-celled micro-organisms, the bacteria.  
The point here is not to glorify cooperation over competition, or vice versa.  The point 
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is simply to recognise what is there in nature.  What we see is that competition and 
cooperation are both pervasive. 

The coexistence of competition and cooperation in nature may seem paradoxical 
to our Western culture, which tends to deal in dualities and opposites.  Our 
tendency is to assume that you can have only one thing or the other, and that you 
have to choose.  This tendency led to two ideologies that dominated our history for 
150 years.  Marx chose cooperation and tried to exclude competition completely.  
Neoclassicists chose competition and denied the reality or desirability of 
cooperation.  Each of these extremes separately has been very destructive, and the 
conflict between their adherents for a time threatened to destroy much of humanity 
and much of the legacy of four billion years of organic development. 

Yet, if we only look, we can see the unreality of each of these views even in our 
immediate experience.  In every family there is a tension between cooperation and 
competition.  Siblings compete, even as they may support and defend each other in 
the larger world.  Children's interests are not the same as their parents' interests, and 
the conflict between them intensifies as the children grow, even as love between 
them persists.  If these relationships break down into pure conflict, it is distressing 
for the participants, who want the love even as they fail to attain it.  We all belong in 
communities, and communities are cooperative arrangements, even as they are 
permeated by competitive interests. 

The coexistence of “opposites” is not a mystery in the Eastern world views.  
Rather, they are intrinsic to those world views, which tend to deal in complements 
rather than opposites.  This is perhaps most explicit in Taoism, where the yang of 
action and competition complements the yin of contemplation and cooperation.  The 
Tao ("The Way") arose explicitly out of close observation of nature, with the 
intention of understanding more clearly our own "nature", so that we could flow 
with it rather than fight against it18.  The Taoists found and distilled a profound truth 
from the living world. 

 
Compete or Cooperate? 

Cooperation sounds like a nice idea, but does it work?  The underlying reality is 
that there is only so much organic resource in the world, and we all want our share 
of it.  Even if we establish cooperative arrangements, there always seem to be cheats.  
Can cooperation still be advantageous, even in the presence of cheats? 

In the late 1970s, Robert Axelrod conducted a tournament of computer 
programs.  The story has become fairly well-known, and one account is given by 
Mitchell Waldrop19.  The challenge was to find the best strategy in a game called 
prisoners’ dilemma in which players have to choose between cooperation and selfish 
behaviour.  In this game two prisoners are separately interrogated.  If they cooperate 
by not incriminating each other, they both get off free.  However if Ted rats on Joe, 
then Joe stays in jail and pays a fine while Ted goes free and gets a reward.  If each 
tells on the other, they both stay in jail and there is no reward.  The best combined 
outcome is if they stay silent, but they are not allowed to communicate to agree on 
this strategy.  The dilemma is whether to risk trusting the other or whether to go for 
the least bad outcome. 

Entrants in the computer tournament were invited to provide a program that 
encoded the programmer’s preferred strategy for dealing with cheats and 
cooperators.  Then the entered programs would be repeatedly matched with the 
others, so that each program would encounter each of the others many times.  While 
this is unrealistic in terms of real prisoners, it allowed the success of the  strategies to 
be compared by keeping a cumulative score from the encounters. 
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The overall result was that a very simple strategy outperformed all the rest.  The 
strategy was called Tit for Tat.  At the first encounter with another program, TfT 
would choose cooperation. At subsequent meetings with the same program, TfT 
would do whatever the other program had done last time they were paired.  It the 
other one had cooperated, TfT would cooperate.  If the other had ratted, TfT would 
rat.  This very simple strategy outperformed some quite elaborate strategies. 

Axelrod was so surprised by this outcome that he held another tournament, 
challenging entrants to design a strategy that did better than Tit for Tat.  Even more 
programs were entered in the second tournament, but the result was the same.  
Subsequently, the trial has been repeated with programs that have a simple capacity 
to learn from experience, using what is called a genetic algorithm, and within these 
trials the Tit for Tat strategy has emerged spontaneously and spread through the 
population of interacting programs. 

The Tit for Tat strategy can be characterised as nice, tough, forgiving and clear.  
It is nice in that in first encounters it cooperates.  It is tough in that if another 
program rats on it, it will rat back.  It is forgiving in that if another program reverts 
to cooperating, TfT will too.  It is clear in that its strategy is consistent, and simple 
enough for others to discern what they are dealing with.  In the first tournament, all 
eight programs that were initially “nice” outperformed all of the remaining “nasty” 
programs. 

These tournaments have shown that cooperative behaviour can be advantageous 
in a population with some very uncooperative individuals.  It can even emerge 
spontaneously and persist in an otherwise uncooperative environment.  Thus not 
only can we see that cooperation is common in the world of life, these trials show us 
how cooperation could have become so common. 

A further significant feature of the trials is that the environment of each program 
comprised the collection of other programs that it happened to be interacting with.  
The environment was complex, and not easily characterised in advance.  No-one had 
been able to predict what the outcome would be.  In trials with learning algorithms, 
the environment even changes and develops as individual programs learn.  In fact 
these trials have exhibited coevolution and the emergence of a web of relationships 
analogous to an ecosystem.  For example, John Holland has done a trial in which 
both cooperation and the arms race of a predator-prey relationship emerged in 
parallel. 

The trials also suggest that a good strategy is a simple strategy.  There is no 
strategy in life that is guaranteed to win, nor even one that can be guaranteed to be 
the best possible.  However a simple, consistent strategy that includes a willingness 
to cooperate would seem to be robust and a good bet. 

The neoclassical theory is based exclusively on competition, and neoliberal 
policy has featured a mania for imposing competition indiscriminately throughout 
the economy and much of society.  The conduct of international affairs all to readily 
degenerates into hostility and warfare. 

However if we are to understand the world we live in, the role of cooperation 
must be considered along with the role of competition.  If we are to have healthy 
economies and healthy societies, we must cultivate both cooperation and 
competition in an appropriate balance.  If we are to reduce the frequency of wars, we 
need to be more willing to be cooperative, clear and forgiving as well as tough. 

 
Balanced Relationships 

Every relationship requires a balance between the needs of the individual and 
the needs of the relationship, between self care and cooperation, if it is to remain 
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healthy.  This is as true for relationships between single-celled organisms or between 
social groups as it is for intimate human relationships.  It is also true for 
relationships between the parts and the whole of hierarchical systems. 

Boundaries 
Cell walls and skin are not simply barriers with a few holes in them, they are 

highly sophisticated interfaces that carefully manage and mediate what passes 
through them. 

Discussion of the need for economic boundaries has become extremely 
simplistic.  The neoliberal position is that there should be no boundaries at all.  This 
is consistent with the view that the world is a society of six billion atomistic 
economic agents, or that there is no such thing as society anyway.  Any criticism of 
this attitude is immediately labelled isolationism, as if the only alternative is to allow 
no exchange at all between nations. 

If we move beyond such simplistic extremism, then of course there are many 
levels and kinds of exchange that we can contemplate between nations, societies and 
communities.  Cultural diversity is a rich and valuable inheritance, and a sign of the 
vigorous health of humanity.  It needs not just to be preserved, but to be cultivated.  
We need to maintain a good balance between exchanges and regulations such that 
mutual well-being is promoted while the integrity of nations, societies and 
communities is protected. 

Hierarchy 
In multicellular organisms, cells are grouped into tissues, tissues are grouped 

into organs, and organs are grouped into organisms.  At each level, the same 
sophisticated distinction is made between inside and outside as is made by a cell.  Our 
liver cannot be isolated from the rest of our body, nor can it simply allow everything 
in the body to flow freely in and out of it.  Rather, for the liver to play its role in the 
health of our organism, it must carefully regulate everything that enters and leaves 
it.  A liver must function according to its place in the organism that contains it.  At 
the same time, a liver must foster the health of the tissues and cells that it contains. 

In the same ways, each level of our social/economic system must manage its 
interactions with the rest of the system.  Inside must be clearly distinguished from 
outside, and containing must be clearly distinguished from contained.  Exchanges 
between inside and outside, and between levels, must be carefully regulated.  These 
requirements will apply equally to neighbourhoods, communities, cities, regions and 
nations. 

Neoliberalism, by disregarding social structure, favours the largest structure at 
the expense of the smaller parts that comprise it.  Thus small communities and small 
businesses wither, and people lose the vital close support of these small-scale 
components of our total social and economic systems.  It is as though our bodies 
were consuming their own organs.  This actually happens to starving people, and 
the result is increasing morbidity culminating in death. 

Far from being six billion atomised automatons, humanity comprises a complex 
social structure that is dense with connections, and each of us is part of a multi-
leveled biological hierarchy. 

 
Coevolution and Ecologies  

In a complex world of intelligent agents involved in networks of relationships 
both competitive and cooperative, some interesting mutual dependencies can arise.  
The relationship between prey and predator can be understood with a little 
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reflection, but the relationship between grass and cows is more complex.  As the 
network of relationships becomes denser, so the range of mutual dependencies 
increases. 

The competitive relationship between cheetahs and gazelles means that each will 
tend to benefit from running faster, the gazelles to evade cheetahs, the cheetahs to 
catch gazelles.  If cheetahs make a small gain, there will be increased selective 
pressure on the gazelles, so that only the very fastest gazelles will survive.  But then 
their descendants will come to predominate in the population of gazelles, and the 
cheetahs' advantage will have been temporary.  Any small advantage gained by 
gazelles would also be temporary for the same reason.  

Richard Dawkins calls this mutual pressure to get faster an evolutionary arms 
race20, and the analogy is a good one.  Many kinds of arms races occur in the living 
world, for example between plants and herbivores.  Plants develop bad-tasting or 
poisonous chemicals to deter herbivores, and herbivores respond by developing 
digestive systems that can tolerate or neutralise the chemicals.  Trees compete with 
each other for sunlight, so it's to their advantage to be taller.  This competition is 
both with other species and with other members of a tree's own species.  Biologists 
call the process of mutual adaptation "coevolution".  

Coevolution imposes a directionality on biological change.  If cheetahs get faster, 
and gazelles get faster in response, then cheetahs can't afford to revert to being 
slower.  Thus coevolution tends to be irreversible.  Evolution responds to changes in 
the physical environment too, but these changes are erratic and may reverse.  Thus, 
for example, if the physical environment becomes drier, a broad-leaf plant species 
may evolve narrow leaves to conserve moisture.  However if the environment 
becomes wetter again, then the species will tend to revert to having broad leaves. 

A dominant feature of the environment of grass is the presence of herbivores.  
Grasses tolerate grazing better than many weeds.  The particular evolutionary trick 
of grasses is that they grow from the base, whereas other plants grow at their tops, 
by adding new branches and leaves.  Thus if the top of the grass is eaten off, its 
growth is not slowed very much, whereas another type of plant has to develop new 
branches and leaves before it can resume full production.  This means that grasses 
have an advantage over weeds if they are all grazed by cattle.  At the same time, it is 
still in the interests of a particular grass plant not to be eaten by a cow.  Although it 
may seem at first that cattle are simply the adversaries of grass, there would have 
been no benefit in grasses evolving in a world without grazers, so grasses owe their 
origin and continued survival to cattle and other grazers.  The reason is that the 
environment of grass comprises not only cows but other small plants.  Grasses have 
taken advantage of cows, as third agents, in grasses’ competition with weeds. 

An organism's environment is not limited to one or a few other species.  Each 
direct relationship connects the organism indirectly to a web of relationships that 
permeate its whole environment.  This web of relationships defines an ecosystem.  
Any change in species composition will thus tend to reverberate through the whole 
ecosystem.  Some changes may cause only minor adjustments, while others may 
initiate a complex and fundamental shift in the system. 

Profound implications flow from the dual agencies of coevolution and the web 
of ecosystem relationships.  Acting through the web of relationships, coevolution 
will tend to coordinate and orchestrate changes through the entire system.  As the 
system evolves, each species’ dependence on the system will also evolve.  A species 
may come to depend on that particular ecosystem for its survival, or at least it may 
have greater difficulty surviving in other environments. 

As we recognise more and more of the interdependencies of the natural world, 
which have been developing for billions of years, we begin to realise that the entire 
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biosphere is coevolving.  The entire biosphere is an ecosystem.  This brings us again 
to Lovelock’s conception of Gaia, the planetary organic system.  We are deeply 
enmeshed in the ancient planetary web of life, and we are surely dependent on it for 
our survival, in ways that still we may only dimly comprehend. 

 
Coevolution, mutual dependencies and webs of relationships can be recognised 

in modern economies.  A firm needs to update its technology regularly in order to 
maintain market advantage, just as trees need to be tall to receive sufficient sunlight.  
External constraints like the laws of physics and the nature of human beings are the 
same as they were 500 years ago, but the environment of commerce is radically 
different and more complex.  Businesses coevolve too, and economies develop 
ecologies. 

Much of our present technology is only viable in a current economy.  A laser 
printer is only possible when lasers, photostatic drums and computers exist and can 
be brought together in the right way.  And a laser printer will only be built if there 
are people who want to be able to print arbitrary combinations of text and diagrams 
quickly, and if they can generate such combinations easily by using the technology 
of computers and the software of wordprocessors and computer drawing programs.  
Once laserprinters existed, desktop publishing became plausible.  A hundred years 
ago, and probably a hundred years hence, laser printers would have been useless 
and would rapidly have “died”. 

 
Living in the Web of Life 

Surviving through diversity - niches 
The most intense competition faced by an organism can be from the organisms 

most like itself, since they require the same resources to survive.  This means that 
competition within species, and even competition within families, can be intense.  
There are species of birds in which stronger nestlings push weaker nestlings out of 
the nest so they will receive sufficient food from their parents. 

This competition can be lessened if an organism can learn to use a slightly 
different resource than others of its kind.  There are four closely related species of 
fruit pigeons inhabiting the same area of New Guinea, but they range in size from 50 
grams to 800 grams.  The smallest species eats the smallest fruit, while the larger 
species eat larger fruits.  In this way the species avoid direct competition for food.  
Other kinds of birds have specialised in other ways, for example by dividing into 
species that inhabit different altitude ranges in the mountains of New Guinea21. 

Every species inhabits an ecological niche to which it is specialised.  This niche is 
defined by the physical environment, by resources like food and sunlight, by 
competition from other species that use similar resources, by predators and 
parasites, and so on.  Since the contraints imposed by the physical and ecological 
enivironments are constantly shifting, niches are not permanent, and organisms 
must continuously adapt. 

The great diversity of life forms may be driven more by competition for 
resources than by physical constraints or by predator-prey relationships.  The levels 
of diversity are far lower in the arctic regions, where the physical constraints are 
severe, than in the tropics.  The physical environment of the Amazon basin is 
relatively uniform over a very large region and conditions are very favourable to life, 
yet it has the greatest diversity of life on the planet.  The mix of species changes 
every few kilometers within the Amazon basin.  As many ant species (43) have been 
found in one tree in the Amazon as are known in all of Canada22. 
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Disequilibrium, innovation and the wealth of nations 
The picture of ever-diversifying nature is the opposite of that imagined by Fisher 

in his theory of genetic evolution and implied in the term "the balance of nature".  
Nature is not balanced, it is not in equilibrium even when the physical environment 
is stable.  Nature is always changing, always unfolding into greater diversity, always 
thrusting itself into new possibilities. 

Similarly, a modern economy does not approach a general equilibrium, a 
“balance of business”.  The business ecology, comprising cooperating and competing 
businesses, is ever changing as new businesses and technologies shoulder their way 
in.  A firm must adapt, innovate and specialise if it is to survive.  The same 
imperative applies to other firms, and so the whole group of firms coevolves.  A 
direction is imposed on technological change, and technological innovation builds 
upon itself.  This implication was drawn out through a fruitful interaction between 
Stuart Kauffman and the unconventional economist Brian Arthur, as recounted by 
Mitchell Waldrop23. 

If the economy tended toward an equilibrium, the environment of a business 
would be relatively stable and there would be little incentive to innovate or adapt.  
In the neoclassical tradition, such theories as there are concerning innovation, 
growth and development are grafted on to a model that is intrinsically disinclined to 
foster change.  A general equilibrium would promote stasis and stagnation. 

On the other hand, if a business environment is constantly changing, then the 
incentives are to innovate and specialise.  If a business ecology is a continuously 
developing and unfolding complex system, then innovation and development are 
deeply embedded, intrinsic properties of the system.  In a system far from 
equilibrium, innovation is what drives the system at its core.  This is the answer to 
Adam Smith’s enquiry into the causes of the wealth of nations24. 
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17. Coupling with the World - Life, Perception, Mind 
 
Our dependence on the Earth’s living systems extends to deeper levels than 

mere physical survival, and our bodies are more than a collection of clockwork 
mechanisms.  Even our minds, the cherished realm of Descartes’ separate and 
superior vantage on an impure world, turn out to be as much of the world as in the 
world.  The Enlightenment program, to understand, predict and control the 
“external” world, has exhausted its lease.  Neoclassical economics, the last major 
expression of the Enlightenment, has lost all semblance of a rationale for its 
continuance. 

 
Coupling with the World 

Autopoiesis is the defining organisational pattern of life’s process, comprising 
self-generation, self-bounding and self-renewal.  Autopoietic systems have a special 
way of interacting with the world.  We can identify it through the way different cells 
respond to the world and through the way the same cell responds to different parts 
of the world.  First, each kind of cell responds in its own characteristic way to the 
flow of energy and nutrients through it.  If the same nutrients are fed to different 
kinds of cells, each kind of cell will use the nutrients to generate and maintain its 
own particular kind of structure.  This different response defines a species’ 
particular identity, its uniqueness. 

Conversely, if different substances are fed to a cell, they may elicit different 
internal responses.  For example, a harmful substance may elicit a defensive closing 
off of the cell, or the cell might move away from the source of the substance if it is 
able.  Thus a cell responds to its environment by changing the pattern of its internal 
processes.   

An organism’s response to an external stimulus is not determined by the 
stimulus alone, it is determined by the interaction of the particular organism’s 
internal processes with the stimulus.  Thus it is more complete to say that the 
organism’s internal processes are coupled with the environment, rather than just to 
say the organism responds to the environment. 

The distinction is captured by Gregory Bateson's example that kicking a rock 
elicits a quite different kind of response than kicking a dog25.  The response of the 
rock is completely determined by the external force of your foot and the laws of 
physics.  The response of the dog, on the other hand, is determined by its complex 
nature, its individual experience and its immediate perception of its circumstances.  
The dog might grovel, run away or bite back, and you would not be sure which 
response you might elicit. 

 
Autopoietic Brains 

Our brains and nervous systems are networks of billions of nerve cells, neurons, 
that interact through multiple interconnections.  An account of recent understanding 
is given by Fritjof Capra26.  Neurons interact across the junctions, or synapses, by 
electrochemical signals and through chemical interactions.  It has become clear only 
relatively recently that the electrochemical interactions are involved mainly in 
relatively automatic processes, like muscle contraction.  Neurons also have another 
way of interacting, by releasing chemicals called endorphins, which are part of the 
peptide family. 

The vast web of neurons arranges itself into hierarchies of subnetworks through 
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which cyclic patterns pulse.  The networks of neuronal connections are analogous to 
the patterns that emerge in binary networks and in genetic networks.  The hierarchy 
of neuronal cycles is also analogous to the hierarchy of chemical catalytic cycles and 
hypercycles.  Thus our brain and nervous system is a complex self-organising 
system that develops its own internal patterns of activity and structure. 

The neuronal subnetworks are capable of adjustment.  If the nervous system 
receives a particular kind of stimulus repeatedly, the connections amongst the 
affected neurons tend to be strengthened.  As a result a particular stimulus can come 
to elicit a particular response in the brain, which might in turn trigger a particular 
action in the body.  Thus our brains allow our behaviour to be modified in response 
to our environment.  However the deeper point is that our brains respond to 
environmental stimuli by adjusting their internal structure. 

A human brain will not make the same internal structural adjustment as the 
brain of an eagle or the nervous system of a snail.  Also, our brains do not respond to 
(couple with) every environmental influence.  For example we only perceive certain 
frequencies of light or sound and so our perception of the world is incomplete.  Thus 
the detail of the structural coupling depends on the internal structure of the nervous 
system, even if the same external influence is involved.  In other words, each 
organism creates its own distinctive perception of the world, and responds in its 
own way.  This means that the response is not determined completely by the 
external influence, just as we have seen with a cell’s reponse to the world. 

There is a close parallel between this description of how the brain works and the 
earlier description of how a cell works.  Although the nervous system interacts with 
its environment, it has a physical boundary and its internal processes are distinct 
from its external interactions.  The nervous system maintains itself and its stucture 
through continuous internal activity.  According to Maturana and Varela, our 
nervous systems satisfy the criteria of an autopoietic system.  In other words, the 
organisation of the nervous system's processes has the same underlying pattern as 
the organisation of a living organism's processes27.  Our brains respond to 
interactions with our environment by adjusting their internal patterns of activity, 
thereby adjusting their internal structure through reinforcement of neuronal 
pathways.  Maturana and Varela call this kind of interaction structural coupling. 

 
Cognition - Sensing the World 

Maturana and Varela propose that structural coupling is the primary process of 
cognition.  In other words the mechanism through which we perceive the world is a 
rearrangement of the internal structure of our brains in response to interactions with 
the world.  In their conception, the patterns in our environment couple with and 
modify the internal patterns of our neuronal pathways.  Through repetition of this 
process our brain begins to discriminate different patterns and to define external 
things by developing corresponding patterns within itself.  In this way the brain 
builds up an analogue of the world it interacts with:  it "brings forth a world" within 
itself, from the profusion of interactions it has with its environment28. 

The idea of "bringing forth a world" is not meant to imply that the outside world 
is just an invention of our minds.  Rather, it means that our version of the world is 
created by our minds, based on incomplete information.  It implies that our 
impression of the world starts off being, in effect, very out-of-focus and then 
progressively sharpens as we gain experience of the world. 

In this kind of developing perception we may at times experience a shift of 
interpretation:  something we thought was one thing we may suddenly decide is 
something else.  There are visual puzzles that exploit this effect, designed to look 
sometimes like one thing, sometimes like another, depending on our perspective.  
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This kind of cognition means that our image of the world is not fixed and infallible, 
but rather it is incomplete and conditional. 

This conception of cognition is identical to our previous description of the status 
of a scientific theory.  A theory is a formal description of a pattern that someone has 
perceived in the world.  It is necessarily based on incomplete information, and the 
theory is subject to revision as more information becomes available, or as someone 
views the information from a different perspective.  Thus our suggestion that science 
is just a refinement of a familiar, everyday process may run much deeper, and reflect 
the deepest level of the way we perceive the world. 

Maturana carries the term “cognition” over from nervous systems to describe, 
for example, the interaction of a cell’s biochemical system with its environment.  If 
the process of structural coupling with the external world is the same in nervous 
systems as in cells, this is reasonable, however startling the idea might seem at first.  
It is less startling if we remind ourselves that our senses of taste and smell depend 
on chemical interactions with the world.  The distinction between perception, based 
on processes in the brain, and coupling, based on metabolic processes, blurs further 
if we think of cognition as sensing the world.  If a cell responds to a toxic substance by 
closing up or moving away, it has sensed the sudden toxicity of its world. 

Fritjof Capra goes further, and speaks of "mind" being intrinsic to all living 
things29.  His logic is that if the processes of mind and of life cannot be distinguished 
in their fundamental pattern, but only by the physical structure in which they 
operate, then they have to be regarded as fundamentally the same thing.  This logic 
also depends on the contention that the process of cognition is essentially the process 
of the mind in operation. 

My interpretation of this is that we are discussing the physical process that is 
thinking, rather than the subjective experience of consciousness.  There is no need to 
interpret these identifications of structural coupling, cognition and mind as implying 
that all living things have the kind or level of conscious awareness that human 
beings have.  There is no need to doubt that our subjective experience of conscious 
awareness is different from that of a cat’s.  In fact Varela has advanced a specific 
theory of “primary states of consciousness” shared by higher vertebrates, with the 
implication that human awareness has something additional, a quality of self-
knowing30. 

There are semantic perils in this discussion.  The term mind is so commonly 
associated with consciousness that it may not be a very useful term, because it is too 
prone to over-interpretation.  The term cognition also carries some of this association 
with mental processes and mind, though it may be less prone to misinterpretation.  
The phrase sensing the world may capture the congruence of how both cells and our 
clever brains couple with their environments, though perhaps it misses the 
implication of a sophisticated response that implies a rudimentary intelligence, in a 
way that a rock’s response does not. 

 
Metaphor Machines 

This conception of cognition or sensing is quite different from the idea that our 
brains receive pre-defined information and process it, which has been a common 
conception in cognitive science, understandably influenced by the example of 
computers.  Computers work by processing information through the manipulation 
of symbols using formal, pre-set rules.  The information comes pre-formed from the 
outside world.  The symbols represent things like information and logical 
operations.  Rather than manipulating pre-defined symbols of the world, our brains 
create metaphors of their experience with the world31.  Our brain patterns, generated 
through coupling with the world, become metaphors of our experience. 
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Metaphors are not sharply defined, they are fuzzy and incomplete.  They 
capture some characteristics of a thing, but they leave a lot out.  We might laugh if a 
young child, upon being shown a cow and told "cow", proceeds to point to a horse 
and a dog, proclaiming "cow, cow", but the child would actually have been quite 
perceptive.  They would have recognised the common features - four legs, head and 
so on - in what we commonly call "animals".  The common notion of "animal" (as 
distinct from the biologists' definition) is a fuzzy and malleable thing, adaptable to 
zebras, lions, mice, kangaroos, even snakes. 

Standard computers are quite incapable of "processing" in this metaphorical way 
(I won't grace their activity with the word "thinking"), but we humans do it all the 
time.  Language, in fact, is fuzzy and metaphorical rather than symbolic and logical, 
which is why the attempt to use computers to understand and translate language 
has had only very limited success32. 

This metaphorical way of thinking is closer to what we call "intuition", in the 
sense that ideas emerge subconsciously in a non-rational way from the full range of 
our perceptions of the world.  It is quite different from the logical manipulation of 
symbols that we describe as "rational".  Human brains are also capable of 
manipulating symbols in a logical way, but this is a learned skill.  It developed 
particularly after writing developed into a mostly-symbolic representation of 
language, according to David Abram33, but we still do it imperfectly and only with 
some effort.  Thus we humans struggle, to varying degrees, to do mathematics, 
whereas a computer will do mathematics flawlessly if it is given the correct rules of 
symbolic manipulation.  Conversely, we perceive analogies and metaphors 
effortlessly, whereas a computer struggles to define and catalogue similarities and 
differences. 

 
The Psychosomatic Network 

Just as our brains interact with our external environment through our sensing 
systems (sight, touch, taste, smell and hearing), so our nervous systems interact 
chemically with the rest of our bodies.  In this way our brains have an awareness of 
our internal environment as well as of our external environment.  Part of the 
signalling system of our nervous systems is the family of chemicals known as 
neurotransmitters, or endorphins.  Recently it has been recognised that the 
endorphins are part of a larger chemical family called peptides.  Peptides, it turns 
out, also mediate the immune system and the endocrine system. 

Capra recounts the work of Candace Pert and her colleagues at the National 
Institutes of Mental Heealth in Maryland34.  The endocrine system comprises the 
glands and hormones, and it regulates various bodily functions and is the 
physiological basis of emotions.  Various large molecules had been identified in each 
of the immune, endocrine and nervous systems as messengers, and they were given 
various names like neurotransmitters, endorphins, hormones and growth factors, 
but Pert recognised that they are all members of a family called peptides. 

The conclusion is not only that each of the three bodily systems is coordinated 
and integrated by peptide messengers, but that the three systems are strongly 
coupled together, since peptides from each system also interact with the other 
systems.  It means that our brains and nervous systems, our immune systems, our 
bodily functions and our emotions are part of one large, complex network, which 
Pert calls the psychosomatic network. 

This discovery reveals a physiological basis for a wide range of experiences of 
thoughts and emotions affecting our bodily functions, our immune systems and our 
state of health.  Such experiences are increasingly accepted in Western medicine. The 
identification of the peptide family’s roles reveals a basis for the experience that 



   
  

 

189 

emotion colours a great deal of our thoughts, our sensory perceptions and our 
bodily functions.  It even reveals a basis for "gut feelings", because there are peptide 
receptors in our large intestines. 

A lot of our behaviour involves body language that is genetically programmed 
into us, however rational we may pretend to be.  There are repertoires of body 
language, sometimes obvious, often subtle, that accompany everything we say and 
do.  Small children giggle and dance with excitement.  Poker players and diplomats 
suppress their body language, but this requires rigorous training.  Thoughts are 
always coloured by emotions and bodily actions and sensations.  Some people are 
very attuned to whole-body communication.  More than once I have had the 
experience of having a thought flit through my mind only to have an attentive 
friend, sitting across the room, say “What was that?  What’s happening?”  These 
experiences illustrate how we commonly experience intimate coupling between our 
emotions, our minds and our bodies. 

Those of us who tend to focus only on the narrowly rational and on symbolic 
verbal communication miss a lot.  However we limit not only our daily experience 
by pretending to be rational.  We also, collectively, tend to overlook the highly 
integrated nature of our own beings. 

 
Immersed in a World of Awareness 

Organisms interact constantly and subtly with their environment.  This includes 
we human organisms.  It is not just that we are constantly receiving signals from the 
environment, but that our minds and bodies are coupled with the world, constantly 
adjusting their patterns and activities to our experience, and constantly exchanging 
material and energy with our environment. 

David Abram says that many people in traditional societies have a greater 
conscious awareness of this than many people in Western cultures.  The awareness is 
reflected in their worldviews and languages, which discriminate much less sharply 
between themselves and their environments.  Abram lived in villages in Indonesia 
and Nepal, and experienced his own awakening to this. 

My ears began to attend, in a new way, to the songs of birds - no longer just a 
melodic background to human speech, but meaningful speech in its own right, 
responding to and commenting on events in the surrounding earth.  I became a 
student of subtle differences:  the way a breeeze may flutter a single leaf on a 
whole tree, leaving the other leaves silent and unmoved (had not that leaf, then, 
been brushed by a magic?); or the way the intensity of the sun's heat expresses 
itself in the precise rhythm of the crickets.  Walking along the dirt paths, I 
learned to slow my pace in order to feel the difference between one nearby hill 
and the next, or to taste the presence of a particular field at a certain time of day 
when, as I had been told by a local dukun [shaman], the place had a special 
power and proffered unique gifts.  It was a power communicated to my senses 
by the way the shadows of the trees fell at that hour, and by smells that only 
then lingered in the tops of the grasses without being wafted away by the wind, 
and other elements I could only isolate after many days of stopping and 
listening.35 
Abram became aware also that when villagers spoke of things that have been 

translated into English as spirits, their own language was not referring to something 
supernatural, something beyond nature, but to things in nature, to the aliveness, the 
vitality of living things.  He learned that shamans spend more of their effort 
mediating between their village and its natural environment than mediating 
between or healing people within the village.  He learned also that a great deal is 
communicated from the environment to those who will listen and learn.  He 
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recounts a particularly vivid experience of seeing tiny spiders weave their webs 
during a rainstorm, and says of them 

But they were my introduction to the spirits, to the magic afoot in the land.  It 
was from them that I first learned of the intelligence that lurks in nonhuman 
nature, the ability that an alien form of sentience has to echo one's own, to instill 
a reverberation in oneself that temporarily shatters habitual ways of seeing and 
feeling, leaving one open to a world all alive, awake, and aware.36 

Abram's experience and language make a striking parallel with the ideas and 
language of Maturana, and with Capra’s conception of mind. 

 
Beyond Duality 

Our very sentience and sapience are entwined with the world.  Not only do our 
bodies depend for their sustenance on a constant flow of energy and nutrients from 
the world, but our minds only exist because of our brains’ intimate connections with 
the world.  If our brains were not stimulated by the world, they would have no raw 
experience to stimulate the formation of concepts of, metaphors for, the world, and 
thought would not be possible. 

These notions are not new.  It has been widely believed for a long time that we 
are sensitive to and coupled with our environment in many subtle ways, that we 
gain knowledge metaphorically and intuitively as well as rationally, and that 
emotions, bodily functions, health and thoughts are intimately related.  These things 
are worth restating in new language only because our Western culture has been 
denying that we conscious beings are intimately involved with and part of our 
physical surroundings and our own bodies. 

Our culture has been claiming that there is an objective world "out there", that 
we are separate from it, and that we may contemplate the material world from the 
perspective of an abstract world of symbols and rationality.  Indeed in its extreme 
forms, our culture claims that we should and do function in this way.  Intrusions of 
the intuitive, emotional and irrational into the world of abstract ideas are regarded 
as manifestations of unfortunate weaknesses of the flesh.  Our culture has also 
viewed nature, the world out there, as something to be used and controlled with 
impunity, since we are separate from it.  This separation, this duality, goes back at 
least to Plato, was powerfully restated by Descartes and still dominates the 
organisation and functioning of Western societies. 

Abram argues that the separation was catalysed in part by the evolution of 
writing from its early pictographic and ideographic forms, which still contained 
within them direct references to the natural world, into abstract symbolic forms.  The 
first completely symbolic form of writing was created when the Greeks adopted the 
Hebrew alphabet to their own language, but in the process lost all remaining 
references to the natural world.  Thus alpha derives from the Hebrew aleph, which 
meant ox, and the symbol "A" was derived from a picture of an ox head, now 
inverted, but in Greek "alpha" meant nothing more than the first symbol of an 
alphabet of sounds. 

Abram quotes Plato paraphrasing Socrates thus: 
I'm a lover of learning, and trees and open country won't teach me anything, 
whereas men in town do.37 

The new views summarised here lead us to beg to qualify Socrates and Plato.  
Without trees and open country, without the natural world, we would not have the 
wonderful minds that have also learned, like Socrates’ before us, to spin vast 
abstract imaginings by talking with men and women in town. 
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18. New Science and Old Wisdom 
 
I take as given that economic systems are for the benefit of people.  In 

implementing this intention, we must take care not only that our short-term or local 
tactics are not leading to long-term or global disaster.  We must also ensure that our 
economies benefit us as whole human beings, and do not just feed some of our basic 
appetites.  We must therefore attend to who we are and how we would choose to 
live our lives.  This is the realm of philosophy and ethics, and for many people it is 
the realm of spirituality.  There are parallels and convergences between the view 
developed so far from the sciences of complex and living systems, on the one hand, 
and some of the wisdom that has been handed down to us over millenia, on the 
other. 

 
Individuality and Spontaneity 

The economic agents of the neoclassical theory are little more than soulless 
automatons acting out pre-ordained fates.  Whether we possess free will or are 
simply following a pre-destined fate has been a topic of contention between 
philosophical schools and between religious systems.  The ancient Greeks stressed 
the power of fate and the gods over humans, while Christians emphasise our free 
will within a creation ordered by God.  The paradox of free will versus fate 
sharpened with the emergence of Western science, whose mechanical determinism 
seemed to exclude the possibility of free will.  

There are times in the development of a complex self-organising system when it 
becomes poised between alternative possibilities.  At those times it may be extremely 
sensitive to small influences, from within itself or from outside, that determine into 
which state it develops.  Complex systems tend to go through a series of such 
transitions if they are driven further and further from equilibrium, and the 
successive states that result tend to be progressively more complex.  The alternative 
possible states into which the system might develop have comparable degrees of 
complexity, but different arrangements, different patterns in detail. 

I follows that after a system has undergone a series of transitions, the number of 
possible paths it might have followed will have proliferated.  In a highly complex 
system, that number will be vast, more than all of the atoms in the universe.  This 
means that the particular path followed by a particular system will be unique to that 
system.  No other similar system will have followed precisely the same path.  The 
system, in other words, will have an individuality. 

Also, the detailed development of the system is not predictable, since it may 
depend on tiny shifts in the environment that we cannot possibly monitor in detail.  
This means that to us, watching the system, it will appear to have a degree of 
spontaneity. 

Human beings are so complex that the number of possible ways of putting 
together a human being is effectively infinite - far greater than the number of people 
who will ever exist.  Although in principle it is possible that two people could 
develop in exactly the same way, it is not remotely likely that this would happen.  
Even genetically identical twins do not develop strictly identically, because of the 
cumulative effects of subtle influences during their growth.  Nor is it just in our 
physiological development that we are unique.  We each have unique experiences in 
life.  Even identical twins have different experiences, develop different friends and 
grow apart. 

On my wall is a painting of a man embracing a young woman, but the woman's 



   
  

 

192 

legs and feet are deathly white.  The scene is taken from the old story of Pygmalion, 
in which a young man fell in love with a statue of a beautiful woman.  He loved the 
statue with such intensity that eventually it came to life.  The painting depicts the 
moments of her awakening:  her torso is glowing with the hues of life, while her legs 
are still marble.  Of course in the story she immediately fell in love with him too. 

The story of Pygmalion is a wonderful allegory of the power of love to reach 
through petrifying fear, but it is not good biology.  We are the products of our 
development and experience even as we are the products of our genes:  we are 
individuals.  It is not plausible that an adult human being could be created who 
would immediately function as we do, without the growing and learning from birth, 
and before, through which we acquire so much of our character. 

The transitions of complex systems offer the potential to resolve the puzzle of 
free will.  There is no place for free will in the Cartesian scientific paradigm because 
its mechanisms are predictable and dead.  In complex systems, on the other hand, 
the operation of mechanisms that are deterministic at the small scale can lead to 
unpredictability of the total system, to choice determined by tiny circumstances or 
by the complex internal workings of the system itself.  Unpredictable choice determined 
by the internal workings of the system would, for many people, serve as a description of 
free will. 

 
Continuity and Change 

The essence of living things, in the view emerging here, is in their pattern of 
organisation rather than in their physical substance.  The substance of an organism is 
impermanent, continuously exchanged with its surroundings, while its pattern of 
processes persists.  An organism is like a whirlpool in a river, or like a standing 
wave pattern where the water flows around a rock.  The structure of the standing 
wave is not completely fixed, it shifts about as the water flow fluctuates, but the 
pattern keeps the same relationship with the rock while the water flows 
continuously through it.  In the same way, the structure of an organism is not 
completely fixed, it develops through continuous change, but the pattern of its 
organisation persists. 

This view permits us to reconcile the simultaneous occurrence of continuity and 
change.  Stated in the extreme forms attributed to ancient Greek philosophers, 
continuity and change seem to be paradoxical.  Parmenides said everything is fixed, 
disputing Heraclitus, who is reputed to have said that everything flows.  In fact 
Heraclitus' view was broader, more like that of the Taoists, that change and 
permanence are polarities, that there is a rhythm, a movement between these 
polarities, as order contends with chaos.  Yet the order we are pondering is not the 
static order of frozen water, in which both form and substance are unchanging.  The 
order is that of a nonlinear system far from equilibrium, a self-organising form 
through which energy and substance flow.  The substance continually changes while 
the pattern persists. 

 
Quantity and Quality 

Substance can be measured, it can be characterised in quantitative terms, but a 
pattern cannot be measured in the same way.  A pattern is characterised by 
relationships.  Mathematicians have created a language and a logic of pattern, but it 
is not the language of arithmetic quantity, it is the language of topology, which deals 
with relationships that persist as substance, size and shape change.  Relationships 
are qualitative characteristics.  Pattern is a quality. 

Quality is something we can discern both rationally and intuitively, in science 
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and in art.  A fugue is a musical form, a general structure into which a composer 
might pour his inspiration.  Somebody untrained and unskilled in music, like me, 
might compose a fugue with the traditional overall structure, superficially with all 
the right kinds of sounds in the right places.  However the difference between this 
and the work of Bach would still be in the detailed and subtle relationships between 
the notes and groupings.  I could not hope to match the quality of Bach’s work, for 
he perceived a level of order, of musical relationship, that I cannot grasp, except 
subjectively in its effects upon me.  The difference in quality would be instantly 
apparent to the listener, who would perceive subjectively the power and beauty in 
one and the cacophany in the other. 

For much of its history Western science and much of Western culture in general 
has tended to focus on substance and quantity at the expense of pattern and quality.  
The most pervasive expression of this has emerged with the industrial revolution, 
which has featured the accumulation of material wealth with little regard for the 
total quality of our lives, including their social and spiritual dimensions.  We are 
perhaps only beginning to realise how socially and spiritually impoverished our 
culture has become. 

Social and spiritual quality have to do with relationships and connections:  
relationships with each other, with nature or with God.  The quality of our lives, 
measured in physical and spiritual satisfaction, may decline dramatically in the 
future in proportion to a decline in the quality of our families, communities and the 
living world.  These qualities are measured in the integrity of the patterns of family, 
social and environmental relationships.  The quality of our lives will be preserved 
and improved in proportion to our attention to maintaining and enriching these 
patterns. 

 
Quality in Spirituality, Philosophy and Science 

Quality is the name given by Robert Pirsig's protagonist Phaedrus to the highest 
reality, in Pirsig's novel Zen and the Art of Motorcycle Maintenance38.  Pirsig draws 
connections between Phaedrus' Quality, The Tao, pre-Soctratic Greeks' aretê (virtue or 
excellence) and Poincaré's philosophy of science.  We can draw further parallels with 
the ideas we have been traversing. 

Phaedrus says, 
In our highly complex organic state we advanced organisms respond to our 
environment with an invention of many marvelous analogues.  We invent earth 
and heavens, trees, stones and oceans, gods, music, arts, language, philosophy, 
engineering, civilization and science.  We call these analogues reality.  And they 
are reality.  . . . But that which causes us to invent the analogues is Quality.  
Quality is the continuing stimulus which our environment puts upon us to 
create the world in which we live.  . . .39 

If we replace "analogue" with "metaphor", this passage comes very close to our 
earlier account of an autopoietic system coupling with the world and making 
internal metaphors.  The last sentence quoted above is very close to the sense of 
Maturana's phrase "bringing forth a world".  This implies that Quality is the pattern, 
the set of relationships in the world, that stimulates an autopoietic system to create 
complementary internal patterns. 

I noted earlier the parallels between Maturana's ideas and David Abram's 
immediate experience.  Abram goes on to connect his experience with ideas of 
French phenomenologist Maurice Merleau-Ponty on "the participatory nature of 
perception", which corresponds well with the idea that cognition involves the 
coupling between an autopoietic system and the world. 
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Phaedrus substitutes his concept of Quality into the Tao Te Ching of Lao Tzu and 
finds a deep parallel.  He pursues the Greeks and finds that what has been translated 
from Plato as "virtue" can be translated in the earlier context of Homeric heroes as 
"excellence" (aretê), in the sense that a Greek hero strove to fulfill his potential in all 
its facets and to the limits of his ability.  For the pre-Socratic Greeks, this striving to 
fulfill potential was the highest value. 

Pirsig's narrator recounts also that Phaedrus' Quality is a close complement to 
Poincaré's notion of the "harmony" that guides a scientist or mathematician to new 
discoveries.  Poincaré proposed that mathematicians recognise the soundness of an 
idea in a pre-intellectual awareness that he called the "subliminal self": 

The subliminal self, Poincaré said, looks at a large number of solutions to a 
problem, but only the interesting ones break into the domain of consciousness.  
Mathematical solutions are selected by the subliminal self on the basis of 
“mathematical beauty,” of the harmony of numbers and forms, of geometric 
elegance.  “This is a true aesthetic feeling which all mathematicians know,” 
Poincaré said, “but of which the profane are so ignorant as often to be tempted 
to smile.”40 
Poincaré reached the realisation that science is an extension of the way we create 

our sense of reality, through our propensity to create pictures or metaphors from our 
interactions with the world.  As we have seen, Maturana’s conception of cognition, 
his bringing forth a world, also corresponds closely with our description of a 
scientific theory. 

Poincaré was one of the first to confront the uncertainties that arose both in 
mathematics and in physics near the end of the nineteenth century.  Physics was 
profoundly unsettled by the arrival of relativity and quantum mechanics, but 
comparable upheavals also occurred in mathematics.  It was discovered that Euclid’s 
geometry was not the only possible geometry.  Other geometries are possible, based 
on alternative postulates, such as that the shortest distance between two points need 
not be a straight line (Riemann’s geometry).  This was disturbing for those who had 
come to view Euclid’s geometry as self-evidently a correct description of the world.  
It was even more unsettling when Einstein argued that in fact Riemann’s geometry 
gives a better description of the world than Euclid’s. 

Einstein's theory is about "relativity", about relationship, but it is in quantum 
theory that relationship and pattern become paramount.  Interaction "forces" are 
described in terms of exchanges of particles, and "particles" are described terms of 
nebulous waves and probabilities.  Thus the notions of particles and forces are 
replaced by the notions of events and relationships, and the physics of elementary 
pieces of the universe is reduced to descriptions of patterns in a process.  Even the 
essence of physical reality is now conceived as a boiling subatomic dance of bubbles 
of space-time, or probability, or something.  Physics, the hard science, the ultimate in 
precision, has dissolved into relationship and process, the Tao, the flowing Way, as 
Fritjof Capra has eloquently argued41. 

 
Life, Shiva and the Tao 

Complexity emerges in a self-organisating system when the system is poised 
between opposing polarities, between frozen stasis and boiling chaos.  This is most 
explicit in Chis Langton's analysis of cellular automata, such as The Game of Life, 
but it seems to be true of all complex self-organising systems.  Langton and Stuart 
Kauffman have conjectured that living systems inhabit this domain between order 
and chaos, the balanced state where complexity prevails.  Natural selection is likely 
to select for systems that inhabit the realm of complexity, and thus to add its own 
power to the spontaneous creation of order. 
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Our experience of life fits the pattern of complex systems:  life flows between 
order and disruption.  Whether it is in daily life or in the sweep of human history, 
there are times of order and times of upheaval, times of empire and times of 
revolution.  These themes have been recognised for a very long time, and they were 
long ago distilled into the wisdom of myths and religions.  One expression is 
through the Hindu god Shiva.  Shiva has often been depicted as the Cosmic Dancer, 
and his dance depicts the continuous cycles of creation and disintegration that are 
central to the Hindu view of the world.  Capra says 

The Dance of Shiva symbolises not only the cosmic cycles of creation and 
destruction, but also the daily rhythm of birth and death which is seen in Indian 
mysticism as the basis of all existence.  At the same time, Shiva reminds us that 
the manifold forms in the world are maya - not fundamental, but illusory and 
ever-changing - as he keeps creating and dissolving them in the ceaseless flow of 
his dance.42 
In the Taoist view from China, the central feature of existence is continuous 

change.  This is expressed through movement between polarities or extremes, which 
are distilled into the general complementary ideas of yin and yang which permeate 
the Tao conception of the world.  The yin and the yang each have many 
manifestations, so the yin is associated with the dark, the female, the yielding, the 
intuitive and the contemplative, while the yang is associated with the light, the male, 
the strong, the rational and the active.  The Tao ideal is to balance the yin and the 
yang.  Fully realised human beings "by their stillness become sages, by their 
movement kings" according to Chuang Tzu43.  Tao means "The Way", referring to the 
way of the natural world, and the wisdom of the sage is to recognise the ebb and 
flow between the yin and the yang, between times of stability and order and times of 
change and confusion.  Happiness is knowing when to act and when to yield control, 
choosing spontaneously and intuitively, not bound by rigid Confucian rules.  Alan 
Watts, who popularised Eastern attitudes in the West, expressed this in the title of a 
book as The Wisdom of Insecurity44. 

A similar view of the world was expressed by Heraclitus of Ephesus at about the 
same time that Lao Tzu drew Taoism together, in the sixth century B.C.  Heraclitus is 
well-known for the aphorism "everthing flows", but he also viewed the natural flow 
as movement between complementary polarities45. 

The old wisdoms of Eastern and traditional cultures emerged from perceptive 
appreciation of the subtleties of the natural world.  Western science is based on a 
different kind of observation of the natural world, featuring quantitative 
measurement.  For a long time these two approaches have seemed to yield 
incompatible worldviews.  However science has lately been arriving at views that 
are remarkably close to the old wisdoms.  It’s as though scientists have been on a 
long journey that, without their realising, led them right around the world and back 
home.  However now scientists can view “home” with new eyes.  The old home 
truths of traditional wisdom are now illuminated with intricate knowledge and 
understanding.  This understanding reveals the wondrous inner workings that lie 
behind the subtle ways of the living world, and affirms the wisdom distilled by our 
forebears. 

I think all I have been doing here is restating the old intuitive knowledge in the 
language of the new scientific knowledge.  For those who prefer a more rational 
basis, this may legitimise the old knowledge.  For those who have accepted the old 
wisdom, this may reveal that scientific knowledge need not be incompatible with 
deep human and spiritual values.  I think we are richer for having both perspectives. 
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Part 5.  Stressed Planet 
 
 
 
 
 
 
 
 
 
 
 

Look at Mother Nature on the run 
In the nineteen seventies 

- Neil Young, After the Goldrush1 
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If Earth 
 
 
 

 
 
 
 
 

- Joe Miller,  If the Earth Were 
Only a Few Feet in  Diameter, 
The  Greenwich Workshop 
Press, Shelton, CT, 1998. 
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19. Planetary Thalidomide 
 
It has become common knowledge that chemical pollutants are widespread in 

the world.  They occur as pesticide residues in our food, for example.  Occasionally 
there are spills or other more concentrated occurrences of toxic chemicals that make 
the headlines for a while.  We are assured that aside from occasional accidents the 
chemicals occur at such low concentrations they will not have any harmful effects on 
us. 

Nevertheless there is widespread unease that the increasing occurrence of cancer 
and perhaps some behavioural disorders, like Attention Deficit Disorder, might be 
due to or aggravated by low-level chemical pollution.  Even with such widespread 
concern,  it is not commonly appreciated just how pervasive some chemicals are, 
how insidious their effects can be, and what minute concentrations are sufficient to 
disrupt living organisms.  There are phases during the development of organisms in 
which they are exquisitely sensitive to alien interference. 

 
Chemicals of Life 

The chemical industry expanded enormously in the second half of the twentieth 
century.  There was a vast increase in both quantity and diversity of chemicals 
manufactured.  The chemicals range from numerous plastics through 
pharmaceuticals  to pesticides and doubtless many lesser-known kinds used in 
industry and elsewhere.  A large proportion of these chemicals are organic 
compounds.  This means they have molecular structures like those that occur in 
living organisms. 

Life on Earth is based upon the remarkable chemical properties of carbon atoms, 
which are capable of forming into long strings, called chain molecules, and loops, 
called ring molecules. The chains and rings can join together in complex ways, 
forming branching structures.  The carbon chains have other atoms hanging off the 
sides of their links.  Mostly these side atoms are hydrogen atoms, but many other 
atoms or groups of atoms can also attach, such as chlorine, or the combination called 
hydroxyl (OH:  one oxygen atom and one hydrogen atom bound together).  The 
benzene ring, with six carbon atoms, is a particularly stable and important example 
of a loop structure.  Because they are so versatile, carbon atoms can join together into 
a vast variety of molecular structures.  It is this astronomical variety of possibilities 
that has allowed carbon-based chemistry to blossom into living organisms. 

Organic chemistry is the chemistry of these carbon-based molecules.  It should 
not be surprising that many synthetic organic chemicals have been found to be 
biologically active, in other words they have some effect on living organisms.  Their 
biological activity is the basis of the use of many of them as pharmaceuticals, 
pesticides, and so on.  Certain classes of organic chemicals have assumed particular 
importance, and one such class is the organochlorides, which are organic molecules 
in which chlorine atoms are attached to the carbon chains and rings.  Examples of 
organochlorides are the pesticide DDT and the group known as polychlorinated 
biphenyls (PCBs).  Other examples of organic compounds that have achieved 
notoreity are the synthetic hormone DES (diethylstilbestrol) and dioxin, which is an 
inadvertent byproduct in the manufacture of other chemicals. 

Quite a few synthetic organic compounds have been found to have harmful 
effects that were not apparent at the time of their release into the market.  The 
amount of harm that a harmful chemical may ultimately cause depends not only on 
its particular effect and toxicity, but also on other properties.  For example, some 
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chemicals are very stable, which means they may be very persistent.  This may have 
been regarded as a major virtue in their intended use, but it becomes a major 
problem if they turn out to be harmful.  Some chemicals are volatile, which means 
that they evaporate readily.  This can greatly enhance the rate at which they spread 
through the environment.  Some chemicals have a particular chemical affinity with 
animal fats.  This is perhaps the most pernicious property, since it can lead to the 
chemical becoming thousands or millions of times more concentrated as it moves up 
the food chain. 

 
The Ultimate Futility of Testing 

In 1992 the U.S. produced about 200 billion kilograms (435 billion pounds) of 
synthetic organic chemicals, or over 700 kilograms per person.  Worldwide 
production is estimated to be about four times greater, though accurate numbers are 
hard to find.  There are now about 100,000 synthetic chemicals on the market, and 
about 1000 new ones are added each year.  About 15,000 synthetic chlorinated 
compounds are on the market2. 

In 1989 about 2.3 billion kilograms of pesticides were sold worldwide, 
comprising 1600 different chemicals.  Pesticides, of course, are intentionally 
biologically active and intentionally dispersed into the environment.  Pesticides in 
the U.S. have ten times the killing power per kilogram that they did in 1945, and are 
applied at thirty times the rate.  Despite this 300-fold increase in lethality, the pest 
problem has not declined significantly.  Pesticides are detected in 35% of food sold in 
the U.S., but current analytical methods detect only one third of the kinds of 
pesticides in use.  Pesticide contamination is often much higher in developing 
nations, where their use is even less regulated. 

Industrial countries have programs to regulate the introduction of new 
chemicals into the market.  These programs have an extensive battery of tests that 
must be passed before they are approved.  The programs have large bureaucracies, 
and representatives of the chemical industry regularly complain about the burden of 
red tape that is imposed.  You might be inclined, therefore, to believe official 
pronouncements that there are stringent procedures in place to safeguard public 
health.  But what if some of the desirable tests are complex and time-consuming or, 
worse, what if a chemical has harmful effects that we have never imagined? 

Only a few hundred synthetic chemicals have been studied in any depth and 
detail.  The most obvious question to be addressed is whether a chemical is 
poisonous, in the sense that it causes death or obvious dysfunction in the short term.  
Beyond this, much of the focus of testing has been on whether the chemicals cause 
cancer.  This is tedious and fraught with uncertainties, especially on the question of 
whether humans at low dosages will react in the same way as test animals at higher 
dosages.  However there are other kinds of threat than cancer, and awareness of 
these has been growing only slowly. 

Worldwide facilities for testing new chemicals are sufficient to test perhaps 500 
chemicals per year.  Only a fraction of this number is actually tested.  However this 
is not the main problem with testing.  The main problem is that you have to know 
what problem to test for, and you have to have a test that will identify that problem 
with some assurance.  There is a vast variety of chemicals already on the market, as 
we have just noted.  The complexity of even one organism, let alone the biosphere, 
with which these chemicals might interact is vastly greater, astronomical.  Because of 
the immense number of possible ways in which a new chemical might interact with 
living organisms, it is quite impossible to know in advance what problems might 
emerge.  We have already had several tragic lessons to this effect, but the basic 
principle remains essentially unappreciated. 



   
  

 

203 

 
Insidious Tragedy 

As early as the 1930s, laboratory experiments showed that an extra dose of the 
natural hormone estrogen injected into pregnant rats caused striking birth defects in 
their offspring, in the form of genital abnormalities.  Such results tended to be 
ignored, because it was a time of great technological optimism, and a time when the 
belief was stronger than now that humans are a special branch of the tree of life, to 
which animal experiments are not relevant.  There was also an entrenched view that 
the placenta is a barrier which protects the developing foetus from harmful 
influences. 

Such casual faith in wonder drugs persisted long after early warnings were 
available, but doctors’ complacency was shattered in 1962.  The word thalidomide 
now causes a universal shudder of revulsion.  Thalidomide was a drug given to 
many thousands of pregnant women as a tranquiliser, sleeping aid and nausea 
suppressant.  In 1962 it was linked to an alarming increase in serious deformities of 
babies.  In some, limbs were only partially formed or missing completely.  
Sometimes hands grew directly from shoulders, with no arm between.  Others had 
less dramatically obvious deformities, such as malformed hearts and organs, brain 
damage, deafness, blindness, autism and epilepsy.  Some eight thousand children in 
forty-six countries suffered severe deformities3. 

The tragic thalidomide episode drove home several critical lessons.  The placenta 
is not a barrier to harmful chemicals.  Chemicals can cause birth defects in humans 
as well as in other animals.  Harmful effects of chemicals may be long delayed.  
There may be no harmful effects on the person taking a drug, but harmful effects 
may show up in their children.  A critical lesson was that even minute doses can 
cause major harm.  Some mothers of deformed babies took only a few pills in their 
entire pregnancy, but they took them in the critical period between the fifth and 
eighth weeks when the baby’s limbs develop.  Timing is critical for a developing 
foetus, and this lesson has been reinforced many times since. 

 
Hypersensitivity 

The sensitivity of foetuses to chemical interference derives from the way they 
develop.  A foetus is a striking example of a self-organising system.  An embryo 
grows from a single fertilised cell.  At first the cell simply divides repeatedly, but 
then the cells begin to differentiate into the different kinds of cells that make up the 
adult organism.  There is a pattern to this differentiation, with each early cell type 
giving rise to families of final cell types.  The developing embryo repeatedly 
develops to a critical point and then different cells branch along different 
development paths.  At the points of branching, the system is poised very delicately, 
and the cells require only a tiny influence to nudge them along one path or another.  
This is a classic example of the kind of behaviour of a self-organising system that we 
discussed in Part 2. 

In mammals, the basic template of the species is the female sex, and males 
develop by modifying this basic template (in birds it is males that are the basic 
template).  There are two things that are critical for determining the sex of the 
developing foetus:  a male must have the XY combination of chromosomes, and at 
the critical time a homone signal must be sent to nudge the developing foetus onto 
the male development path.  Unless both of these things happen, the adult will be 
female, or will have the appearance of being female.  There is much more detail to 
the story of developing sexuality4, which involves the intricacies of all the sexual 
organs, the brain and behavioural traits, but the determination of sex illustrates a 
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critical point.  The key point here is that the developing foetus goes through stages in 
which it is hypersensitive to any disturbing influence. 

The degree of hypersensitivity of foetuses is so great that it deserves to be spelt 
out more explicitly.  Observations and experiments with laboratory mice by 
Frederick vom Saal, starting in the mid-1970s, showed that the development of a 
mouse foetus could be significantly influence by an excess concentration of estradiol, 
the most potent form of estrogen, of perhaps 30 parts per trillion.  That is thirty parts 
per million million.  It is equivalent to one drop of estradiol in a 10-kilometer-long 
train of 660 tank cars5.  These are extremely tiny concentrations, barely detectable 
with the most modern, sophisticated and sensitive analysis methods.  A developing 
foetus is exquisitely sensitive.  Its development is choreographed by exquisitely 
timed and minute doses of hormones. 

 
Synthetic Hormones;  Predictions from Animal Studies 

A decade after news of the thalidomide tragedy broke, another devastating 
lesson was delivered.  For over thirty years, physicians had been prescribing the 
synthetic hormone DES (diethylstilbestrol) to pregnant women, principally to 
prevent miscarriages.  (A tragic irony of this tragic story is that later studies 
discredited the claims that DES prevented miscarriages.)  In the late 1960s, cancer 
specialists began to encounter a form of vaginal cancer in young women that was 
normally rare and even then occurred mainly in women over age 50.  The afflicted 
young women were aged between 15 and 22.  Several years of total bafflement were 
eventually relieved by the emergence of an apparent link between these young 
women and their mothers having taken DES during their pregnancy.  Subsequently 
it was found that many DES daughters developed malformed uteruses and were 
prone to unusual forms of cancer.  Although less attention has been given to DES 
sons, they may also be prone to higher incidences of cancer and genital 
malformation, including underdeveloped testes, stunted penises, undescended 
testicles, and abnormally high counts of malformed sperm.  There may also be 
effects on brain and behavioural development6. 

There are additional critical lessons to be learnt from the DES experience.  No 
visible effects of chemicals may be apparent for decades.  The effects may be visited 
upon following generations (as with thalidomide).  Effects may emerge in 
unexpected ways and places, and it may be very difficult to discover and establish a 
connection with a cause originating decades earlier. 

One further lesson came out of this experience.  Many of the effects found or 
suspected in DES children were also observed in laboratory mice.  In fact many of 
the problems were predicted on the basis of laboratory experiments before they were 
found in humans.  In the case of hormonal effects, and in contrast to cancer studies, 
other animals can be quite good predictors of human responses. 

Hormones are part of the endocrine system of the body.  The endocrine system 
regulates the functioning of the organs and, as we have just been discussing, 
orchestrates their development during the gestation of the animal.  This 
orchestration is perhaps the most basic role in multicellular organisms, since without 
it the organism would just be a blob of undifferentiated cells.  This implies that the 
endocrine system is an ancient system that was refined early in the evolution of 
multicellular organisms.  It therefore makes sense to learn that many animals share 
essentially the same endocrine system.  The identical hormone estrogen is found in 
all the vertebrates, including mammals, birds, amphibians and reptiles, performing 
the same function.  Evidently estrogen has been around for several hundred million 
years, choreographing many different kinds of body plans.  This plausibly explains 
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why animal experiments can be good predictors of human responses to hormone 
disturbances. 

 
Pervasive Hormone Mimics 

Polychlorinated biphenyls (PCBs) are a group of compounds that found 
important uses in industry.  Developed in 1929, they were among the first great 
success stories of chemical engineering.  They are nonflammable and extremely 
stable fluids.  No toxic effects were identified in their early years of use.  They came 
to be used as lubricants, hydraulic fluids, cutting oils and liquid seals, and as a 
component in a host of consumer products to protect against fire and render them 
durable.  They were used in carbonless copy paper.  A principal use was in the 
electrical industry, particularly in electrical transformers.  It was 36 years (1966) 
before a serious question of their safety emerged into public notice. 

PCBs have been found to mimic the action of estrogen.  Because estrogen is part 
of the endocrine system, which is so basic to the development and regulation of our 
bodies, the effects of hormone disruption can reverberate through our systems, 
producing a wide range of subtle problems.  PCBs also combine several of the other 
least desirable properties of harmful chemicals:  they are hormone disruptors, they 
are volatile, they are persistent and they accumulate in animal fat7. 

PCBs are everywhere.  Their widespread occurrence was first reported in 1966.  
Since then they have been found where ever scientists look - in soil, water, air, in 
river mud, lake mud, in the oceans, in fish, birds and many other animals.  They 
have been found in animal samples stored since the 1930s8.  In Part 4 we discussed 
our immersion in the material flows of the world.  We share the nutrients of life with 
every other living creature in the biosphere.  Thanks to human activity, we now 
share a large menu of synthetic poisons as well. 

PCBs accumulate in the fat of animals, over the lifetime of the animal.  If the 
animal is then eaten by another, the predator gets a magnified dose, which then 
persists in the predator’s fat.  As an illustration, PCB concentrations in Lake Ontario 
become magnified up to 500 times in plankton, another 90 times in crustaceans that 
eat them, 20 times in the smelt (small fish) that eat them, 3 times in trout that eat 
them, and 9 times in herring gulls that eat them.  The total magnification up the food 
chain is about 25 million times.  The concentration of PCBs in Lake Ontario might 
seem utterly negligible, but after it is concentrated up the food chain in this way it 
can reach dangerous concentrations.  Remember Frederick vom Saal’s 
demonstration that an excess concentration of estradiol of 30 parts per trillion is 
enough to influence foetal development. 

Polar bears in Svalbard, Arctic Norway, have PCB concentrations in their bodies 
of 90 parts per million.  The polar bears eat seals, which eat fish.  Polar bears are very 
high on the food chain.  The Svalbard polar bears have been producing fewer 
offspring since about 19929. 

PCBs occur in the fat of all humans so far tested, in concentrations of parts per 
billion.  Searching in the Canadian Arctic for a control human population with low 
levels of contamination, Canadian scientists found instead that some native Inuit 
people there have levels seven times higher than people in the U.S.  Inuits eat fish 
and seals.  They also are high on the food chain10. 

There is another stage through which PCBs are concentrated.  Having 
accumulated in a woman’s body for a couple of decades, they are concentrated in 
her breast milk.  Breast-feeding babies receive 10-40 times the level of PCB exposure 
of adults.  They get 5 times the allowable daily level set by international standards.  
In six months of breast feeding, a baby in the U.S. or Europe receives the maximum 
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recommended lifetime dose of dioxin, which moves through the food chain in a 
similar way to PCBs.  Five percent of babies in the U.S. are exposed to sufficient 
quantities of PCBs in breast milk potentially to affect their neurological 
development11. 

PCBs were finally banned from production in the U.S. in 197612.  However the 
problem goes well beyond PCBs, though they are among the most problematic 
hormone mimics so far identified.  Over 50 synthetic chemicals have been identified 
as disrupting the action of hormones, either by mimicking hormones, by blocking 
hormone receptors, or by disrupting the regulation of hormone levels in the body.  
These chemicals include PCBs, DDT, the DDT breakdown product DDE, dioxin, and 
furans.  PCBs are a family of 209 compounds, in which chlorine atoms are attached 
to the core of the molecule in different places and combinations.  The different PCBs 
have different toxicities, with the one known as PCB-153 the worst.  There are 75 
dioxins and 135 furans.  Another group, the nonylphenols and related compounds, 
have been found to leach from some kinds of plastics.  The amounts are minute, but 
sufficient to disrupt laboratory experiments with human cells.  More than half of the 
known hormone disruptors are persistent.  Many accumulate in animal fat13. 

There are also naturally-occurring homone disruptors, produced by plants, but 
there are crucial differences between the natural and the synthetic compounds.  
Plants produce hormone mimics to disrupt the reproduction of the animals that 
graze on them.  An example of this is the sensitivity of sheep to clover.  A dramatic 
and mysterious failure of ewes to breed successfully in Western Australia in the 
1940s was traced to lush clover in their pasture.  This is one of many kinds of 
chemical warfare waged between plants and their animal grazers.  Normally such 
chemical arms races in nature do not become too unbalanced, as the grazing animals 
have time to adapt to the plant weapons.  In contrast, the appearance of synthetic 
hormone disruptors has been quite sudden in evolutionary terms, within only a 
couple of human generations, and we have had no chance to adapt.  A further 
difference is that natural hormones, including human hormones, are normally 
eliminated by the body with hours.  This is an essential part of the body’s regulatory 
system.  In contrast, many synthetic hormones are not eliminated by the body, and 
just accumulate14. 

 
Wildlife – and People 

Problems in wildlife populations have provided some of the earliest and most 
persistent warnings of the effects of chemical pollutants.  This was brought 
forcefully to the world’s attention in 1962 with Rachel Carson’s landmark book The 
Silent Spring15, which warned of the mounting damage caused by the insecticide 
DDT.  The evidence presented by Carson was of a fairly obvious kind - dead birds, 
broken eggshells and so on. 

However more subtle kinds of wildlife evidence have been accumulating, such 
as abnormal behaviour and genital deformities, that warn of other problems.  
Aberrant reproductive behaviour, including homosexual pairing or disinterest in 
mating or parenting, has been observed in the U.S. in western gulls, bald eagles and 
alligators.  Genital deformities have been observed in fish, alligators and beluga 
whales.  Epidemics, suggestive of impaired immune systems, have struck 
populations of seals, dolphins and other marine species.  There have been 
reproductive problems or precipitous drops in populations of otters in England, 
mink in the U.S., herring gulls in Lake Ontario, alligators and turtles in Florida16. 

For some time, scientists have been alarmed by a drop in frog populations in 
many parts of the world.  Many frog populations declined rapidly or vanished 
altogether between the mid-1970s and the early 1980s.  Scientists have come to 
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regard frogs as providing some kind of environmental early warning system, 
although the meaning of the warning has been puzzling.  Frogs have permeable skin 
that may enhance their sensitivity to environmental contaminants.  Outbreaks of 
infections suggest some impairment of immune systems. 

Frogs and other amphibians have a key and distinguishing feature of their life 
cycle:  they undergo a major metamorphosis during their transition from water-
dwelling to air-breathing animals.  This metamorphosis is comparable to embryonic 
development, in that the organisation of the body undergoes major change, and this 
probably involves the same kind of hypersensitivity to disturbance as occurs in 
mammal foetuses17. 

There is now a long list of known or suspected effects of homone disruptors on 
human and animal development.  The effects are primarily visited upon offspring, 
rather than on the generation that initially ingests them.  Effects include genital 
abnormalities in both men and women, low sperm counts, and ectopic pregnancies 
resulting from malformations of the uterus.  They include susceptibility to cancers of 
the breast, ovary, uterus, testicles and prostate (the most important single indicator 
of breast cancer risk is total exposure to estrogen, whether natural or artificial).  
Endometriosis, a painful and problematic migration of uterine lining tissue to other 
parts of the body, may be related18. 

Not only the reproductive system, but the immune system and the nervous 
system may be affected.  Learning disabilities may result from subtle effects on the 
development of the brain.  Suspect behavioural abnormalities in wildlife include 
aberrant mating behaviour, masculinised females and feminised males.  Animal 
studies show behavioural disturbances such as hyperactivity and repetitive 
behaviour.  Although direct links are not established, human behavioural problems 
of the same general kind, such as hyperactivity and attention deficit disorder, have 
been rising, and affect 5-10 percent of children in the U.S.  Another symptom is a 
sharply reduced tolerance of stress, in which events that would otherwise be mildly 
irritating provoke an overreaction of distress or anger19. 

  
The Concern 

Many of the kinds of problems just listed have been increasing steadily, and rises 
in cancers, reproductive problems and behavioural problems have been widely 
remarked, though the causes have remained uncertain and contentious.  One 
response to the nebulousness of the problem has been a fatalistic attitude, a tendency 
to ignore the cumulative sum of the bad news, a supposition that it may be just the 
stresses of modern life which, it is often supposed, are inevitable. 

However we now know that many chemical wastes are present in our bodies at 
concentrations that are known to cause a variety of problems in laboratory animals, 
in wildlife and sometimes in human beings.  We know that animal responses to 
hormone disruptors are often good predictors of human responses.  We know that 
chemical wastes, including hormone disruptors, pervade the environment.  We 
know that we have produced and are producing vast amounts of these chemicals. 

On the other hand, we do not know how many more of the extant synthetic 
chemicals may be causing problems, because only a small fraction of them have been 
studied in any detail.  New problem chemicals are being identified all the time.  
Harmful effects have often been subtle, dispersed, and of a quite unanticipated 
nature.  Because harm may be concentrated in our children, and may not show up 
for decades, we cannot hope to screen new chemicals systematically or rigorously. 

A further difficulty is that the body’s response to hormones is nonlinear, in other 
words the response does not occur in simple proportion to the dose level, and this 



   
  

 

208 

complicates and confuses testing procedures.  Sensitivity has been shown to peak at 
very low levels and to actually decline at higher dosages.  This seems to be because 
the endocrine system is dynamic, with hormone levels controlled by delicate 
balances between production and elimination of hormones.  Interference with 
different parts of this regulatory system can produce effects of different magnitude, 
or even opposite sign, and if part of the system is saturated there may be little 
further effect.  This means that tests at high dosages are not reliable guides to 
problems at low dosages.  Unintended exposures at high dosages, such as in 
accidents or among factory workers, also may not produce reliable indications of 
problems at pervasive low dosages20. 

 
The Implication – Heed the Biological Imperative 

There is ample cause for serious concern that synthetic chemical disruptors of 
the body’s basic regulatory systems may be subtly poisoning us, and indeed 
changing who we are.  They may be changing our ability to reproduce, our 
susceptibility to diseases, our ability to learn, our sensitivity to stress and other 
aspects of our behaviour.  Not only the lives of individuals are involved.  The nature 
and course of whole societies would be affected. 

The prudent course is not to wait for proof.  The weight of evidence gives us 
ample reason to suspect that the lives of our children are being diminished and their 
potential is being stunted.  If we wish to give our children the best possible life, then 
there is only one conclusion.  We must dramatically reduce the rate at which we put 
synthetic chemicals into the environment.  We must transform our industrial and 
agricultural systems so that many synthetic chemicals are eliminated, and such 
synthetic chemicals as are used are substantially recycled. 

It is not sufficient to place the onus on producers to demonstrate that their 
products are safe, because time and again problems have shown up in subtle and 
unexpected ways and after long delays.  It would not be sufficient even to wait for 
the decades it might take for problems to show up.  The fundamental problem with 
trying to test in advance is that we have not even known where to look and what 
questions to ask.  The complexity of the biospheric web of life is too great.  We must 
retreat from the arrogance of attempting to control the world, and return to our 
ancestors’ way of living with the world.  This does not mean abandoning chemical 
technology, but it does mean subjecting it to a quite different value system. 

This is not so onerous a challenge as it might seem.  Later in this book we will 
see how industrial processes already are being transformed to conform to the 
imperatives of the biosphere.  This involves being much more creative about 
avoiding the use of artificial chemicals.  Where we choose to use them, artifical 
chemicals should have properties that will minimise any harm that eventuates.  In 
particular, they should degrade rather than persist, they should not disperse easily, 
and they should not have an affinity for animal fat. 

The cost of this saner path will be much less than conventional attitudes may 
suggest.  The long-term productivity of chemical agriculture has been vastly over-
rated - crop losses have remained relatively constant over the past forty years 
despite greatly increased pesticide use21.  Organic controls of pests and sensible 
rotations of crops to maintain and enhance fertility are capable of comparable 
productivity, and fertility can be more reliably sustained and increased in the long 
term by such methods. 

Markets can be creatively powerful when given appropriate incentives, as we 
will explore later.  The problem with existing markets is that they are undirected, 
poorly directed, or perversely directed.  With the creativity of well-directed markets, 
rapid progress towards Earth-friendly practices can be anticipated.   
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Unlike other kinds of damage we are inflicting upon ourselves and the 
biosphere, the damage from synthetic hormone disruptors may not be permanent.  
At this stage there is no indication that our genetic inheritance is being affected.  If 
we get rid of the poisons that are disrupting the growth of our children, then later 
generations will probably develop normally and to their full potential.  Hormone 
disruption is one affliction that we need not visit upon all future generations. 
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20. The Sixth Extinction 
 
Technological progress has enabled us to increase our material wealth many 

times over during the two centuries since Thomas Malthus published his famous 
essay on population increase in 1798.  Some people conclude from this that doom-
sayers can be ignored, and that we can rely on technology to overcome any 
temporary difficulties we may have with the natural environment.  However we 
must look carefully to see where our material wealth really comes from.  Some of it 
indeed comes from using available materials more cleverly, but much of it comes 
from destructive extraction.  For all the cleverness of our technology, we have not 
increased the amounts of the basic resources the living world depends on, and we 
may now be degrading them. 

 
Death of Forests and Cultures 

When Europeans arrived in North America, there were perhaps a billion acres of 
woodlands in the east, stretching from Alabama into Canada and from the Atlantic 
coast to the Mississippi River and beyond.  A lot of that has been cleared, but a lot 
also remains, with a third of the U.S., excluding Alaska and Hawaii, still forested.  
The Appalachian Mountains of the eastern U.S. provided a north-south corridor 
during the ice ages along which plant species could migrate as the climate changed.  
Partly as a result of being an ice age refuge, the Great Smoky Mountains in the 
southern Appalachians contain one of the most diverse temperate forests in the 
world.  It contains 130 native species of tree, compared with 85 species in all of 
Europe.  Smaller plants and many animals exist in proportionate profusion.  
However, the character of the woodlands has changed greatly, and is still 
changing.22 

American chestnuts were mighty trees.  They were not especially tall, at thirty 
meters, but they were massive and spreading, with boles three meters through.  
They were also among the most common, comprising about a quarter of the forest 
cover through large parts of the east.  In 1904 an Asian fungus was found attacking 
and killing chestnuts in New York.  Within about 35 years, every American chestnut 
was dead, perhaps four billion trees just in the Appalachians.  More recently, Dutch 
elm disease killed the American elm.  Another disease is currently killing the 
beautiful dogwood trees.  Gypsy moths ravage oaks and hickories.  The southern 
pine beetle works on conifers, moths are killing the hemlocks in the Shenandoah 
Naional Park and Fraser firs in the Great Smoky Mountains.   Episodes of logging 
and clear-felling disrupt or destroy local ecosystems, and much of the forest is 
pervaded by fallen or leaning trees.  Shenandoa National Park is one of the U.S.’s 
most popular.  It is over 100 miles (160 km) long, but only one or two miles (2-3 km) 
wide over much of that length.  Although it sustains a surprising diversity of 
wildlife, it is a precarious island of semi-wilderness in the midst of a large 
civilisation.  Air pollution obscures formerly clear views.  Acid rain has killed most 
of the Park’s trout and weakens everything living, making it vulnerable to the other 
pestilences.23 

 
In the remote Indonesian province of Central Kalimantan (Borneo), an area of 

ancient tropical peat forest a quarter the size of England is being devastated by 
illegal loggers who hire teams of hundreds of unemployed men and send them in 
with chain saws.  The world knows about it mainly because an international 
research effort to document and preserve a small area of the unusual forest was 
destroyed by loggers, who claimed not to know that the area was protected for 
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science.  The former legal, if corrupt, logging leases of Indonesia's Suharto era have 
been displaced by Mafia-style organisations indulging in an orgy of illegal logging.  
A quarter of the world's tropical peat swamp forests are in Indonesia, and central 
Kalimantan is the largest remaining refuge of orang-utans, as well as being a region 
of high biodiversity.  Against this is the fact that, in the present anarchy that is 
Indonesia (and the global financial system), a chainsaw is a licence to print money24.  
Desperation, from the Indonesian financial collapse, and destructive greed feed 
upon each other. 

 
The Penan people live in the forests of Sarawak, northern Borneo, Malaysia.  

Their livelihood and culture was entwined with the forest, whose diversity they 
understood intimately and exploited selectively and sustainably.  When logging 
companies, under contract from Mitsubishi Corporation, moved into the area, they 
stripped it of a few desired species and caused such damage to the forest that its 
ecology was devastated.  The Penan people’s livelihood and culture were also 
devastated.  When a European anthropologist began to speak to the world on behalf 
of the Penan, he was harassed by the Malaysian Government, which branded him a 
subversive and a communist.  The State Minister of the Environment was one of 
Sarawaks' major logging concession holders. 

They never told us, 'Now we are going to demolish your sago, now we are 
going to destroy your rivers, your hills, your land, your home.  Now we are 
going to obliterate your rattan, and all the other things you get from the forest.  
All the fruit trees.  The place where you Penan live.'  They never spoke to us 
thus.  Instead, they acted without warning, straightway they destroyed 
everything.  -Wé Salau, Penan headman25. 
The rate of forest destruction in Malaysia in the 1980s was twice that in the 

Amazon and by far the highest in the world.  In 1983 Malaysia accounted for almost 
60% of the total global export of tropical logs.  Waste in the Malaysian logging 
industry has been estimated as high as 50% of the timber removed, but the collateral 
destruction is much greater. 

The politics of timber in Sarawak begin and end in money. Between 1976 and 
1982 the value of timber exported from Sarawak increased from US$138 million 
to US$525 million. By 1991 the figure was US$1,292 million. In an economy 
based almost exclusively on the exploitation of natural resources, and in a 
region where most of the population remain subsistence farmers, this income 
represents a staggering concentration of wealth. Far from benefiting the rural 
poor, forest management in Sarawak has been subverted to serve the interests of 
the ruling elite, who have used their control of the licensing of logging 
concessions as a political tool, a source of personal wealth, and a means of 
retaining economic and political power. The authority to grant or deny logging 
concessions lies strictly with the Minister of Resource Planning. There is no 
competitive bidding, nor any legal or technical restrictions on who may be 
awarded a concession.26 
 
There are two species of chimpanzee, the “real” chimpanzee, which lives north 

of the Congo River, and the pygmy chimpanzee or bonobo, which lives south of the 
Congo.  Bonobos are less aggressive and male-dominant than chimps, and live in 
tight social groups mediated by cooperative females and frequent physical contact 
that often involves genital contact.  The two species are humanity’s closest living 
relatives.  As recently as four million years ago our ancestors were not much 
different from chimpanzees who had learnt to walk upright and live in the 
savannah. 
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Logging of the Congo forest is proceeding rapidly, and in a political 
environment close to anarchy.  Along with the European logging companies that 
have operated there for some time and which are destructive enough, companies 
from Southeast Asia are now moving in, bringing their even more destructive 
methods.  As loggers open up virgin forest with roads, local opportunists use the 
roads to hunt “bush meat”, which means almost anything that moves, including 
chimps and bonobos.  One estimate is that wild chimps and bonobos will be gone 
within five years. 

 
The global rate of destruction of tropical forests has been estimated in many 

studies, and the estimates are beyond reasonable doubt.  About 200,000 square 
kilometers (80,000 square miles) of tropical forest are lost each year.  That is about 
2% per year of the forest that was standing in 1979.  By early in the new millenium, 
tropical forests will be reduced to 10% of their original extent.  By 2050 they will be 
reduced to a tiny remnant27. 

 
Loss of Fertility 

Biotechnological "green revolutions" are of little long-term benefit if our 
agricultural systems steadily degrade the productivity of the land.  According to the 
U.N. Environment Program, the rate of desertification of land is about 16,000 
hectares (40,000 acres) per day and the rate of topsoil loss is 750 tons per second.  
About one third of the original topsoil of the U.S. is gone, and much of the rest is 
degraded.  The production of one kilogram of cotton is accompanied in rainy areas 
by the loss of 44 kilograms of topsoil.  Conventional corn production can involve the 
loss of two to five times the volume of topsoil lost as the volume of corn harvested28. 

Soil quality has declined.  There are vast and complex ecosystems of micro-
organisms within each gram of soil, and we are only just beginning to glimpse how 
great is our ignorance of them.  A recent assay of RNA in soil revealed 4000 distinct 
genomes per gram of soil.  Each genome indicates a different species of micro-
organism.  Different samples revealed different groups of species.  Only one in one 
thousand of those seen by microscope is even identifiable by standard culturing 
methods.  In other words, soils have recently been discovered to “harbor a complex 
and largely unknown microflora” implying “many unknown ecological and 
biochemical processes ...”29. 

Ploughing, herbicides, chemical fertilisers and monoculture cropping disrupt 
and destroy soil micro-ecosystems.  Evan Eisenberg laments that original prairie soil 
in the U.S. is half gone, and what is left is half dead30.  It has been estimated that soil 
productivity in the semi-arid prairies of the U.S. fell by 70% within three decades of 
the introduction of ploughing31. 

More soil is being destroyed by salination associated with the removal of natural 
vegetation and with irrigation.  Removal of deep-rooted native trees and bushes and 
over-use of water for irrigation have raised the level of ground water in vast areas of 
Australia.  The rising groundwater brings with it salt stored at deeper levels.  The 
basin drained by the Murray and Darling Rivers, which covers 1/7th of the 
continent and includes some of its most productive land, is threatened by such 
salination.  In many towns house foundations are decaying, plumbing is corroding, 
septic systems are failing, cellars need regular pumping and lawns, gardens and 
fruit trees cannot be maintained on town-supplied water.  Water salinity is projected 
to reach unhealthy levels within 50 years32.  Salination is estimate to affect more than 
10% of the earth’s irrigated cropland, and some is degraded irretrievably33. 

In addition to soil erosion and loss of fertility, modern agriculture causes 
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pollution and poisoning of groundwater, river systems and the broader environment 
with pesticides and inappropriate chemical fertilisers.  In poor countries, these 
problems are amplified by the clearing of unstable hill slopes and the slash-and-burn 
destruction of forests for one or a few years-worth of cash crops, crops that are 
needed to service debts created by the pathological global financial system.  A 
clearer long-term assessment of productivity is needed. Of the 11% of the earth’s 
land surface that was considered arable in 1990, little remains really healthy, most is 
stressed and losses are accelerating34. 

All of the visible life around us exists on a substrate of bacterial life that we yet 
know little about, and most of those bacteria apparently live in soil.  History has a 
harsh lesson for us - most civilisations collapsed not because of the internal struggles 
for power that most pre-occupied them, but because they destroyed their topsoil.  In 
Roman and earlier times it is reported that forest stretched the length of Africa’s 
Mediterranean coast and through much of the Middle East35. 

 
Global Photosynthetic Production 

The energy captured by plants and converted into biomass is called the net 
primary product (NPP).  It has been estimated that humans divert to their own use 
about 40% of the net primary product of photosynthesis of land areas of the planet36, 
and about 25% of the total for land plus sea areas of the planet.  The biosphere is 
maintained by the flow of solar energy captured by this photosynthesis. 
Herbivorous animals obtain their energy by eating plants, predators obtain their 
energy by eating other animals, and so on around the food web. 

People interfere in this food web in several ways, direct and indirect.  We eat 
plant material directly, and we eat animals that eat plants.  This food consumption 
accounts for about 3% of the total global NPP.  Food production actually involves a 
much higher proportion of NPP (17%), because, for example, the grain we eat 
requires the whole grain plant to produce it, and the grain plant replaces other 
plants that would have grown if people were not using the land.  We also use plant 
material (from crops and forests) for fibres and many other uses.  Finally, our 
activities degrade the productivity of the Earth, for example through destruction of 
topsoil, erosion, and replacement of more productive plants with less productive 
plants.  This degradation comprises another 7% of NPP. 

These are estimates, although they were based on a large amount of information 
gathered by many people internationally up to 1986, when they were published.  
More complete information is probably available by now, but it is obviously difficult 
to make a very accurate count because conditions vary widely, not just from region 
to region but often between locations only a few kilometers apart.  It’s not even clear 
what the range of uncertainty of this estimate is.  It is probably difficult to rule out 
that the global total, for land plus sea, is as low as 20% or as high as 30%.  The real 
range of uncertainty might be between 10% and 50%. 

This large possible uncertainty doesn’t matter.  We can still conclude that we are 
very close to the limits of planet Earth’s ability to sustain our present wasteful 
lifestyle. 

 
The Inexorable Exponential 

To fully appreciate the force of the arguments just presented, we must return to 
the nature of exponential growth.  Exponential growth is intrinsic to our current 
economic paradigm.  Governments strive to have the Gross Domestic Product grow 
by a certain percentage every year.  Something that grows by a given proportion 
every year is growing exponentially.  If, for example, an economy grows by 5% per 
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year, it will double within about 14 years.  After another 14 years, it will double 
again.  After a third 14 year period it will be 8 times its initial size.  And so on.  We 
can say the “doubling time” of this economy is 14 years.  This regular doubling is the 
defining property of exponential growth. 

A simplified example will illustrate two inescapable lessons.  Suppose there is a 
small pond in which live 1000 algae (single-celled plant organisms).  Suppose the 
pond can sustain 1 trillion algae (a million million):  if there are more algae than this, 
the pond’s ecology will be upset and algae will start to die.  Suppose these algae 
divide once every day while their supply of nutrients lasts.  On the second day there 
will be 2000 algae, still a trivial number of these tiny organisms.  On the third day, 
there will be 4000 algae.  Question 1:  how long will it take before there are 1 trillion algae?  
Answer:  30 days. 

The power of exponential doubling is to generate very large numbers, and once 
the numbers are very large they just continue to increase, to astronomical 
magnitudes.  Ten doublings increase a population by a factor of 1024.  If we 
approximate that as a factor of 1000, then 10 doublings takes the initial population of 
algae from 1000 to 1 million.  Another 10 doublings multiplies it by another factor of 
1000, to 1 billion.  And so on.  If 1 trillion algae don't overload the pond, then after 40 
days and 40 doublings there would be 1000 trillion (10 to the power 15, 1 with 15 
zeros after it, written 1015). 

Suppose the algae in the pond are clever.  Suppose they realise they cannot keep 
breeding forever, so they agree they should do something before the pond gets full.  
They agree that when the pond is half full, there will still be plenty of pond left, but 
they should start discussing birth control.  Question 2:  how much time do they have left 
when they reach half a trillion?  Answer:  1 day.  On the 29th day there will be half a 
trillion algae, and on the 30th day there will be 1 trillion algae. 

Human population has been increasing faster than exponentially during the 
historical period.  The doubling time was about 1500 years prior to 1650 A.D., but 
had reduced to 80 years between 1850 and 193037.  By 1975 the rate of population 
growth was about 2% per year and the doubling time was about 35 years.  The 
(unkown) person counted as the six billionth human alive was borne late in 1999.  At 
that time, the five billionth was not yet a teenager, the four billionth was just over 30 
and the two billionth was still under 70. 

If we are using 40% of the land-based NPP, then our pond is nearly half full.   It 
may be more than half full, since it is unlikely that we could use 80% of NPP without 
major disruption of the environment.  Therefore we are nearly at the end of our 
period of exponential population growth. 

   
Escape Routes? 

The conclusion that growth of our use of natural resources must soon stop is 
fiercely ressisted by the minority who benefit from it.  A number of reasons have 
been advanced as to why the conclusion may not be valid, or as to how it might be 
avoided.  If Malthus predicted doom 200 years ago, how have we managed to avoid 
it for 200 years? 

In 1798 world population was a little less than 1 billion38.  Since then it has 
increased about six-fold, so there have been less than three doublings.  Food 
production has increased by using more productive breeds of crops and stock and 
by the use of fertilisers and (it is claimed) pesticides, but mainly by bringing more 
land into production.  This has allowed us to capture more of the Earth’s net primary 
production from photosynthesis, but it has not increased the NPP.  In fact human 
activities are decreasing NPP because of land degradation and because crops are 
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usually less productive than the wild vegetation they have replaced39.  In other 
words, we have become cleverer at getting more of the pie for ourselves, but we 
have not increased the size of the pie. 

Perhaps the estimate of human diversion of NPP is inaccurate.  If it’s too high, 
will it make much difference?  If we are using only 10% of land-based NPP then it 
will take two doubling times before we are using 40% of land-based NPP.  If our use 
of NPP varied in proportion to population, that might give us an extra 70 years.  This 
is a short time compared with the sweep of history.  However if the population 
doubling time is decreasing and simultaneously our activities are reducing the 
Earth’s NPP, then we will have less time than that.  On the other hand if our estimate 
of current human diversion of NPP is too low, then of course things are already 
worse than we realise and we have very little time, if any. 

Much of the increase in our material wealth over the past 200 years has been the 
result of scientific and technological advances.  An argument frequently raised is 
that technological advance will solve the food problem.  However our technology 
has not greatly increased the primary productivity of the Earth.  Nor has it increased 
the available amount of biological nutrients, the precious material that the biosphere 
has learned long since must be recycled perenially because of its scarcity.  Rather, 
our advancing technology has simultaneously increased our use of other primary 
resources because of the steady increase in material wealth pursued through our 
present economic system.  The net effect of technology is to increase the proportion of 
NPP that we divert, rather than to decrease it. 

The relentless logic of exponential growth means that any supposed mitigation 
of it can only postpone by a few doubling times the day when a limit is reached, 
unless there is a key factor that also grows exponentially.  For example, if we try to 
solve the problem by increasing the Earth’s net primary production by 
photosynthesis, we would need to be able to increase it exponentially, so that it 
could keep doubling without limit.  However such thinking soon leads to other 
absurdities.  For example humans would eventually crowd the total land surface of 
the Earth so there was standing room only.  If one contemplates space travel as an 
ultimate technological solution, then once we reached the Earth’s limit we would 
need a productive new planet within 35 years, then two planets, then four, and so 
on.  Of course such notions are fantasy.   

As well there are other critical limitations threatening us, such as the pervasive 
low-level accumulation of poisons from our industrial technology, the finite 
accessible resources of oil and other important minerals, the supply of clean, fresh 
water, and the effect of carbon dioxide released from the burning of fossil fuels on 
the Earth’s atmospheric greenhouse.  The imminence of the limitation imposed by 
each of these factors is uncertain.  However the role of the uncertainty in each case is 
similar to its role in our diversion of NPP:  the limit may be reached a little sooner or 
a little later, but it cannot be deferred for long. 

 
The Sixth Great Extinction 

The fossil record of life on Earth shows many discontuities, across which the mix 
of species changes considerably.  For a long time geologists were not sure if this is 
because the fossil record is incomplete, or if it means there have been times when 
many species have suddenly perished.  There might have been large gaps in the 
accumulation of the sedimentary rocks in which the fossils are preserved.  Such gaps 
occur if sediments are not deposited for long periods, or if previously deposited 
sediments are removed by erosion.   Certainly such gaps occur locally, but it is 
unlikely that a gap corresponding to the same time interval would occur everywhere 
around the world.  As well, there are now well-documented cases in which 
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sedimentation is continuous through the change in fossil composition.  It is thus 
clear that the major breaks in the fossil record are not due to missing parts of the 
record, but to sudden, simultaneous, global extinctions of many species.  It is clear 
that there have been many instances when some great disturbance of the Earth has 
killed many individual organisms, and whole species and groups of species have 
become extinct. 

There have been five great extinction events, and many lesser extinctions, since 
the beginning of the fossil record of multicelled organisms about 540 million years 
ago.  The last great extinction is the best known.  It occurred 65 million years ago, 
and among the casualties was the entire cast of land- and sea-based dinosaurs, a 
very numerous and diverse family.  Many other kinds of species also became extinct.  
The most plausible candidate for the cause of this extinction is the impact of a large 
meteorite, several kilometers across, near Mexico, though there was also a series of 
giant “flood basalt” eruptions in progress at the time in India, and these may have 
contributed.  The reasons why these events were so devastating for life at the time 
are not very clear, but probably included global warming or cooling due to dust 
shrouding the atmosphere, with resulting shifts in climate and ocean currents.  If the 
sun’s light were cut off for a few weeks by dust, the food web would have been 
severely disrupted. 

The most devastating of all known extinctions was at the end of the Permian era, 
250 million years ago, in which over 90% of all known extant species were killed, a 
majority of them marine species.  Since it requires only a small number of 
individuals in a species to survive in order for the species to survive, the proportion 
of individual living organisms killed may have been much higher, perhaps well over 
99%, but we don’t really know.  The best candidate for the cause of this extinction is 
another flood basalt eruption in Siberia which was happening at that time.  These 
eruptions may have ejected a lot of sulphur into the atmosphere, resulting in global 
acid rain that would have killed many micro-organisms and disrupted food chains. 

The number of species alive on Earth today is estimated to be something like 10 
million, though it could be as many as 50 million, even 100 million40.  Nearly 2 
million species have been studied and documented to some degree, while many 
others remain to be studied or discovered.  The reason we are not sure of the total 
number is that there are many small and microscopic creatures living (to us) 
inconspicuous lives in forest floors, soils, the nooks and crannies of trees and such 
places.  Many of these species exist in limited areas, and neighbouring areas harbour 
different species. 

You may be wondering how we can estimate the total number of species if we 
haven’t yet discovered many of them.  One way is to pick a small area, such as a 
piece of forest floor, or a single tree, or a sample of soil, and to study it intensively.  
As scientists have done this, they have typically found many new species of small 
creatures, and occasionally a new larger species as well41.  From the ratio of new 
species to previously known species in such intensive studies, we can estimate how 
many species we would find if we could study the whole Earth as intensively.  Such 
estimates have some uncertainty, but they are more sensible estimates than simply 
counting the number of already-known species. 

The most abundant group of non-microscopic creatures is the insects, including 
beetles, ants and butterflies.  J. B. S. Haldane is reputed to have remarked that "The 
Creator, if he exists, has a special preference for beetles", because there are so many 
species.  Insects, spiders and myriad other small creeping, crawling creatures 
account for more than three-quarters of known animal species.  Marine species, large 
animals and more obscure groups make up the rest of the animal species.  Then 
there are plants (another quarter of the total), fungi and microbes.  The number of 
single-celled species is even less-well known, because they are harder to detect and 
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much harder to distinguish from each other.  Earth has a spectacular diversity of 
living forms42. 

Scientists estimate that the current rate of extinction of Earth’s species due to 
human activities rivals that in the great extinctions of the past.  The greatest cause of 
extinction of other species is the destruction of their habitat.  This is happening most 
of all through the destruction of tropical rainforests, which harbour an especially 
rich diversity of species.  Often the rainforest is destroyed for the sake of a few years’ 
poor-quality agriculture, before the land is abandoned and more forest is destroyed.  
Often it is destroyed in the process of mining it of a few species of trees, which will 
soon be depleted to levels where they are not “economical” to remove, even by the 
supremely myopic criteria of the tree miners.  Destruction of habitat is widespread 
across the rest of the Earth too.  Extinction is the consequence of and complement to 
our increasing diversion of Earth’s net primary photosynthetic production to human 
use. 

The current rate of extinction is so high that if it continued for many decades the 
result would be the sixth great extinction of life on Earth.  Even so, the rate of 
extinction is likely to increase further.  This is because many species survive in 
remnants of formerly extensive habitats.  If those last remnants are destroyed, then 
many species that have been able to survive thus far will succumb. 

Biodiversity, the diversity of life forms on Earth, is precious and unimaginably 
ancient.  We know that Earth’s living systems have coevolved and that the biosphere 
is a dense network of mutual dependencies.  We do not know what will be the 
consequences of destroying large parts of the system, as we are doing now.  We do 
not know at what level of interference the consequences might run out of control 
and irreversibly into disaster.  We do not know what kind of chain reaction might 
ensue, nor how long it might take to play out.  We simply do not know. 

In purely narrow and selfish human terms, the greatest asset we can leave our 
children is the astronomically large repository of biochemicals and genes that reside 
in Earth’s living systems.  Our science has barely entered the era in which we 
understand the intricate workings of living systems and the ways in which we can 
derive benefits from them.  Already a large proportion of our medicines come from 
natural, living sources.  Who knows what our descendants might discover and 
create with this “resource”, if we do not destroy much of it forever.  What right have 
we to destroy biodiversity, so that our children’s lives are forever diminished? 

Fundamentally and irrevocably, human beings are from the biosphere, of the 
biosphere and totally dependent upon the biosphere.  In this sense the Earth is truly 
our mother, and without her we will die.  For us to be healthy, the Earth must be 
healthy.  The greatest gift we can leave our children is a healthy future. 

 
Multiple Indicators 

If we fixate on one crisis, for example greenhouse warming, and argue endlessly 
about the uncertainties and how we should react to them, then we miss the larger 
picture.  The crucial point is that we have a diverse range of indicators that our pond 
is about half full and we have only about a day left.  We have discussed some of 
those indicators, but there are others.  Here is a list that will suffice for the moment. 
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Photosynthesis.  Human beings use about half of the land-based photosynthesis of the 
planet.  The entire biosphere depends upon this primary production. 

Biodiversity.  The tropical forests, which contain a high proportion of the planet’s 
biodiversity, will be mostly destroyed within two decades.  Most other land and 
sea habitats are being degraded quite rapidly. 

Water.  Human beings divert well over half of the readily available fresh water on 
the planet (not counting the polar ice caps and certain remote, deep lakes). 

Soil.  Much of the most fertile soil is significantly degraded and a significant fraction 
has eroded right away.  In other words the fertility of the land surface is 
declining substantially as the human population increases and we blindly 
pursue marginal technological boosts to plant productivity.  

Greenhouse gases.  The Earth’s surface has warmed distinctly over recent decades, 
human activity has increased the carbon dioxide content of the atmosphere 
significantly over the past century, and it is plausible that these facts are causally 
related. 

Poisons.  A wide range of persistent toxins is accumulating in the environment due 
to human activity.  These range from heavy metal poisons through carcinogens 
to the insidious hormone mimics discussed in the previous chapter.  Many of 
these toxins occur locally at levels that are suspected of causing dysfunction and 
disease in human beings and other species.  The persistent hormone mimics are 
reaching dangerous levels globally. 

Misery.  Poverty is increasing, both in absolute numbers of people and as a 
proportion of humanity.  The occurrence of poverty in the visible presence of 
great and increasing wealth assaults hope and dignity and generates anger and 
despair. 

Genocide.  Indigenous populations are being decimated under the assaults of greedy 
loggers, impoverished and land-hungry peasants, grandiose engineering 
projects and introduced diseases. 

Cultural extinction.  Indigenous and traditional cultures world-wide are under severe 
assault from direct influences of the kind just listed and as well from the tide of 
migration from rural areas into mega-cities.  These assaults are a direct result of 
global neoliberal policies. 

Spiritual impoverishment.  Cultures worldwide are becoming dominated by a barrage 
of manipulative propaganda that not only promotes shallow materialist values 
but deliberately cultivates individual immaturity and insecurity as its prime 
persuasive device.  Westerners are only just beginning to realise how much 
cultural richness and depth has been lost in recent centuries, as the rest of the 
world rushes to emulate us. 
 
In 2001 a book was published that claimed not only that the environmental crisis 

is overrated, but that none of these crises is real43.  The book deserves mentioning 
only because it was irresponsibly trumpeted by prominent media before normal 
scientific evaluation revealed its deficiencies.  The book had a superficial appearance 
of authority because its Danish author, Bjorn Lomborg, is a statistician and he drew 
on thousands of scientific articles, though many of these were not original sources.  
The Economist was so enamoured of his conclusion that it gave the book a four-page 
spread, and the theme was quickly taken up by other prominent publications, such 
as The Times, The New York Times, The Washington Post and many others. 

Lomborg claimed, for example, that extinction rates are very much lower than 
some scientists claim, and hardly any greater than the natural rate of extinction over 
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geological time.  Lomborg’s estimate is based on documented extinctions, but he 
failed to note that it is extraordinarily hard to document an extinction.  If instead 
rates of habitat destruction are combined with estimates of the numbers of species 
likely to inhabit those habitats, then the estimated extinction rate goes up by ten or 
one hundred times.  The book is a pastiche of similarly biased selection, 
misunderstanding, misrepresentation and factual error.  Early in 2003 an official 
committee of Danish scientists, noting that Lomborg’s book was represented as a 
scientific work rather than as advocacy, found that the biased selection is so 
systematic as to constitute scientific dishonesty, although they did not go so far as to 
accuse Lomborg of deliberate deception or of gross negligence44. 

The most revealing aspect of this episode was the prominence given to 
Lomborg’s flimsy advocacy by supposedly prestigious media.  Their bias, their self-
interest and their subservience to, or rather their identity with, current centres of 
global power were transparently on display. 

 
Warnings 

Many scientists and other knowledgable groups are becoming increasingly 
alarmed at humanity’s lack of recognition of its situation.  Whereas a few decades 
ago the number of warning voices was few, there is now a growing chorus, and 
prominent, respected professional groups and organisations have been adding their 
authority to the call for new policies.  Many such individuals and organisations are 
reluctant to become involved in what they regard as matters of policy that are 
beyond the range of their expertise.  Such reluctance is to some degree warranted, 
because of course scientists and other experts have no special claim to insight into 
the complexities of human affairs.  Nevertheless, their judgement may carry special 
value because they are more knowledgable than most of us about the complexity of 
the living world, or the nature of exponential growth, or the ways in which science 
has and has not contributed to human welfare over the past couple of centuries. 

With the understanding that these warning statements are the best professional 
judgements of those making them, rather than statements with the full authority of 
accepted scientific knowledge, we would be foolish to ignore them.  A few selections 
from such warnings follow. 

 

The British Royal Society and the U.S. National Academy of Sciences 
The Royal Society in Britain and the National Academy of Sciences in the U.S. 

are two of the most distinguished and cautious scientific bodies in the world.  They 
are well-used to consulting with and advising governments.  The Royal Society in 
particular is very reluctant to adopt public positions on issues of public policy.  In 
1992, in anticipation of the United Nations Conference on Environment and 
Development in Rio de Janeiro, these two organisations issued an unprecendented 
joint statement entitled "Population Growth, Resource Consumption and a 
Sustainable World".  Under the heading "The Reality of the Problem", the statement 
says in part 

Scientific and technological innovations, such as in agriculture, have been able 
to overcome many pessimistic predictions about resource contraints affecting 
human welfare.  Nevetheless, the present patterns of human activity 
accentuated by population growth should make even those most optimistic 
about future scientific progress pause and reconsider the wisdom of ignoring 
these threats to our planet.  Unrestrained resource consumption for enegy 
production and other uses, especially if the developing world strives to achieve 
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living standards based on the same levels of consumption as the developed 
world, could lead to catastrophic outcomes for the global environment. 

Later the statement says 
Although we depend directly on biodiversity for sustainable productivity, we 
cannot even estimate the numbers of species of organisms - plants, animals, 
fungi, and microorganisms - to an order of magnitude. We do know, however, 
that the current rate of reduction in biodiversity is unparalleled over the past 65 
million years.  The loss of biodiversity is one of the fastest-moving aspects of 
global change, is irreversible, and has serious consequences for the human 
prospect in the future. 
 

World Scientists' Warning to Humanity 
On November 18, 1992, the Union of Concerned Scientists45 issued a Warning to 

Humanity.  Over 1,500 members of national, regional, and international science 
academies have signed the Warning.  Sixty nine nations from all parts of Earth are 
represented, including each of the twelve most populous nations and the nineteen 
largest economic powers. The full list of scientists includes a majority of the Nobel 
laureates in the sciences.  The Warning opened with the following statement. 

Human beings and the natural world are on a collision course.  Human activities 
inflict harsh and often irreversible damage on the environment and on critical 
resources.  If not checked, many of our current practices put at serious risk the 
future that we wish for human society and the plant and animal kingdoms, and 
may so alter the living world that it will be unable to sustain life in the manner 
that we know.  Fundamental changes are urgent if we are to avoid the collision 
our present course will bring about. 
 

Ecologists' Statement on the Consequences of Rapid Climatic Change 
In 1997, twenty one leading U.S. ecologists sent a letter to President Clinton 

urging him to take a prudent course as the U.S. prepared for the Kyoto summit on 
the U.N. Convention on Climate Change later that year.  They warned that climate 
change per se is not the only concern, after all the climate has fluctuated a lot in past 
geological times.  Also of concern is the rapid rate of change.  Some excerpts from the 
ecologists’ letter follow. 

Rapid climate change coupled with pollution, habitat fragmentation and habitat 
loss may lead to the decline and disappearance of many plant and animal 
communities that might otherwise survive a future climate that is relatively 
stable but warmer. 
Rapid climate change is more dangerous to plant and animal communities than 
gradual climate change even if the total amount of change that eventually occurs 
is exactly the same. . .  It would be difficult to imagine, for example, how the 
imperiled species of Everglades National Park, such as the Cape Sable Sparrow 
and American Crocodile, could migrate north into the urban and agricultural 
landscapes of coastal and central Florida and successfully re-establish 
themselves.  Overall, climate change, in combination with existing 
anthropogenic habitat disruption and loss, could lead to steep declines in 
worldwide biodiversity. 
Ecosystems will experience a rate of sustained climate change that is unusually 
rapid and, for many areas, unprecedented during the past 10,000 years. The 
more rapid that rate, the more vulnerable to damage ecosystems will be. 
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Economists' Statement on Climate Change 
In 1997 a group of prominent academic economists organised a statement 

specifically to counter claims from sceptics in industry and science that attempts to 
reduce the emission of carbon dioxide and other gases that cause global greenhouse 
warming would ruin the U.S. economy.  The recruitment letter soliciting signers 
explained "As the climate debate unfolds, it is imperative that public policy be 
guided by sound economics rather than misleading claims put forward by special 
interest groups."  The following statement was signed by 2000 economists, including 
six Nobel Laureates. 

We the undersigned agree that:  
I.  The review conducted by a distinguished international panel of scientists 
under the auspices of the Intergovernmental Panel on Climate Change has 
determined that "the balance of evidence suggests a discernible human influence 
on global climate."  As economists, we believe that global climate change carries 
with it significant environmental, economic, social, and geopolitical risks, and 
that preventive steps are justified. 
II.  Economics studies have found that there are many potential policies to 
reduce greenhouse-gas emissions for which the total benefits outweigh the total 
costs.  For the United States in particular, sound economic analysis shows that 
there are policy options that would slow climate change without harming 
American living standards, and these measures may in fact improve U.S. 
productivity in the longer run. 
III.  The most efficient approach to slowing climate change is through market-
based policies.  In order for the world to achieve its climatic objectives at 
minimum cost, a cooperative approach among nations is required -- such as an 
international emissions trading agreement.  The United States and other nations 
can most efficiently implement their climate policies through market 
mechanisms, such as carbon taxes or the auction of emissions permits.  The 
revenues generated from such policies can effectively be used to reduce the 
deficit or to lower existing taxes. 
 

Risk, Prudence and Our Children’s Wellbeing 
If we know that we cannot continue indefinitely to increase our population and 

our use of Earth's resources, why would we wait until we are sure to be miserable, 
or until we risk global catastrophe, before we change our ways? 

We don't know what the level of risk is.  Estimates of the amount of global 
warming to be expected over the next century from carbon dioxide emissions from 
burning fossil fuels have varied from more then 6°C to more recent estimates of only 
1 or 2°C.  This reduction in estimates has been much remarked upon by those who 
wish to continue business as usual.  However a yet more recent calculation that takes 
account of possible regional variations in climate projects large changes in rainfall, 
including a drop in rainfall over the Amazon basin.  Combined with active 
deforestation, this could turn the Amazon basin into a semi-desert, removing one of 
the major sinks of carbon dioxide.  This in turn could create a positive feedback into 
global warming.  In other words there could be a runaway greenhouse effect in 
which the Earth's surface warms dramatically.  We have little idea how much it 
might warm, but such a change would have a dramatic or even catastrophic effect on 
human life, and on all life.  This result comes from the most detailed calculation 
carried out to 2001.  However it is still not a completely reliable estimate, because the 
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Earth's climatic system and biosphere are much more complex than even this 
calculation. 

We can't rule out the risk that there will be a global catastrophe if we don't 
change our ways.  We can't even rule out the risk that the beginnings of an 
irreversible descent into catastrophe have already begun.  Our estimates at present 
are that the risk seems to be small, and let us hope that is true.  But however small 
the risk of global catastrophe, the potential consequences are huge, vastly beyond 
any human experience. 

We need prudence, not proof.  When the potential consequence is so bad, we are 
foolish to demand proof that disaster is coming before we change our ways.  Our 
present course is a wild gamble.  We are gambling with our children's future, with 
humanity's future, with a four-billion-year heritage of a living globe of vast and 
intricate complexity and stunning beauty. 

The challenge is not even that we must suffer in order to save the world.  As the 
economists claim in their point II, and as will be argued later in this book, we would 
immediately be better off if we started changing to ways of life that preserve and 
nurture the living world.  Many of the means to do so are at hand.  Our present 
course is inflicting needless stress and suffering upon ourselves, as well as placing 
the world's future at great risk. 

Our challenge is above all to recognise the dysfunctionality of our behaviour 
pattern, and to overcome our collective social and psychological addiction to it.  If 
the scales once fall from our eyes, then we will see a clear path before us.  
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 Part 6.  First Steps 
 
 
 
 
 
 

People who say it cannot be done 
should not interrupt those who are doing it. 
- Jack Canfield and Mark Victor Hansen1 

 
 

 
Civil government, so far as it is instituted for the security of property, is in reality instituted 
for the defence of the rich against the poor, or of those who have some property against those 

who have none at all. 
- Adam Smith2 
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The Blind Eye of Faith 

Amory Lovins, who is a consultant on energy efficiency, has estimated that 
poor building design in the U.S has resulted in the installation of about $1 
trillion-worth of unnecessary air-conditioning equipment3.  This figure is based 
on the estimate that buildings could readily save 80-90% of their cooling costs 
for little or no extra capital cost, just by using design features that have been 
shown in practice to be effective.  If anything, this estimate is too conservative, 
because current best practice yields even greater efficiency. 

Since $1 trillion is quite a lot of money, Lovins decided to investigate why such 
inefficient buildings were being built, even though the techniques are available 
to do very much better.  He found that virtually every one of the parties 
involved in a major building project was working under a perverse incentive:  
the higher the cost of the project, the larger would be their fee.  This is because 
fees are generally calculated as a percentage of the project cost.  The cooling 
engineer therefore has no incentive to find out how to minimise the cooling 
requirements of the building.  Quite the reverse.  A widespread tradition, from 
times when energy was cheap and supposedly plentiful, has been to over-
engineer:  to install air-conditioning capacity more than sufficient to handle the 
most extreme cooling load in an already inefficient building design.  For the 
engineer to change his practice would require time and energy, and that would 
cost money.  If he ended up installing a smaller and cheaper air conditioning 
plant, then he would be paid less for doing a better job, because his percentage 
fee would be proportionately smaller. 

Anyway, it’s not the cooling engineer’s job to make the building more energy-
efficient, it’s the job of the architect and the builder, who may not know how to 
make the building more efficient, and may not even have much idea what the 
energy costs of the building will be.  In a project that is broken into fragments 
done by different people, the job of worrying about energy efficiency often falls 
through the cracks.   Even if the architect and the builder wanted to make the 
building more energy-efficient, they might also end up being paid less, because 
they also operate under perverse incentives.  Lovins found that such perverse 
incentives commonly apply to those who conceive, approve, finance, design, 
build, commission, operate, maintain, sell, lease and renovate buildings. 

A remedy for this problem is to draw up contracts that contain a built-in 
incentive to save energy.  For example, the contractor might be given a share 
of the energy costs saved over a five-year period, relative to an agreed 
benchmark.  Then the more efficient the building was, the more money the 
contractor would make.  For such an approach to be effective, there would also 
need to be someone whose job it was to oversee the total design and 
construction, so that the various parts of the building worked together rather 
than against each other.  It is this kind of approach that has yielded the 
dramatic savings that were the basis of Lovins’ estimate.  This is not even such 
a new idea.  Examples date back at least two decades. 

Now the cooling and heating of buildings is a major use of fossil fuels, the 
burning of which releases carbon dioxide which is the main contributor to 
greenhouse warming.  It follows that Lovins’ calculation implies that the U.S. 
could reduce its greenhouse gas emissions for essentially no cost by using 
better building design.  In fact Lovins and his co-authors, Ernst von Weizsäcker 
and Hunter Lovins4, argue that most of our energy use could be made much 
more efficient for less than the cost of current inefficient designs, so we could 
save energy and save money simultaneously. 

This is not a view that is widely shared amongst policy makers.  The 
conventional view is that reducing our emissions of greenhouse gases will be 
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very expensive.  This is why governments are so reluctant to do anything about 
the threat of greenhouse warming.  So where does this official view come from?  
On such an important matter, governments consult their experts and, since the 
question involves money, the experts they consult are economists, who know 
little of architecture or technology and who, overwhelmingly these days, are 
neoclassically trained. 

Even so, Lovins’ argument seems to be very straightforward.  There are only 
three steps in the argument.  First, buildings are already being built that are 
five or ten times more energy efficient than average, for the same or less cost 
than equivalent wasteful buildings of conventional design.  Second, if all of the 
buildings in the U.S. had been built in the more efficient way, $1 trillion dollars 
could have been saved.  Third, efficient buildings reduce greenhouse gas 
emissions, therefore we can reduce greenhouse gas emissions for essentially no 
extra cost, and possibly with savings.  There is room to quibble about the 
detailed numbers, but there seems to be no way to change the basic conclusion, 
other than to deny the facts.  Why then do most economists reach a different 
conclusion? 

It is worth exploring the answer to this question, because it reveals how 
conventional economic thinking can mislead us in quite insidious ways.  I don’t 
mean that economists are being deliberately sneaky, I mean that their habits of 
thinking mislead them, and us, in ways that are not evident until you 
understand the foundations of the theory they use.  Before going into that, let’s 
note a couple of other possible reasons.  One is that most economists simply 
don’t know about the more efficient building methods.  This seems to be an 
important part of the answer, but why are economists so ignorant?  Well, 
another factor is that it’s not in the interests of the building industry to tell 
them, because the industry is doing quite well, thank you, under present 
arrangements, and to change their ways would be troublesome and might 
threaten profits.  So ignorance, habit and vested interests are probably playing 
their roles, but there’s something else going on as well. 

A revealing anecdote is recounted by Lovins5.  In 1990 a distinguished 
economist from a famous university published a calculation purporting to show 
that the U.S. GDP would be reduced by $200 billion per year if it attempted to 
stabilise CO2 emissions.  This reduction was portrayed by the media as 

“costing” $200 billion per year.  However Lovins’ argument suggests that the 
cost might be zero, or even, with modest optimism, that there might be a 
saving of $200 billion.  Lovins wondered mischievously if the economist had 
perhaps got the sign wrong in his calculation. 

Lovins therefore examined the economist’s calculation.  Built into the 
calculation was the implicit assumption that the market is operating near its 
optimum.  Neoclassicists usually make this assumption, because it is the central 
prediction of the neoclassical theory.  However this assumption is equivalent to 
assuming there are few efficiencies available that are not already being used.  
The argument goes like this.  Free markets move the economy towards optimal 
efficiency (because the neoclassical theory says they do).  This happens because 
less efficient operators will get priced out of the market, while more efficient 
operators will gain market share.  Therefore each new advance in efficiency 
will be quickly taken up, so we can’t expect there to be many efficiencies 
available that are not already being used. 

But you see that the baby just got thrown out with the bathwater.  Even if the 
economist knew there were major efficiencies available but not being used 
(which he evidently did not), his calculation automatically excludes that 
possibility.  The implicit assumption of optimality means that if we do anything 
differently it must cost more.  This is a classic example of a theory’s 
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predictions being conditioned by its underlying assumptions, as we discussed in 
Chapter 6. 

So the economist’s calculation could not decide whether a reduction of 
greenhouse gas emissions would cost more or less than present practice, 
because the latter possibility was excluded from the calculation before he even 
began.  All he could do was estimate how big the seemingly inevitable cost 
might be.  To do that, he assumed that the only available course was to 
increase the cost of energy, by taxing it, until people stopped using so much.  
To estimate the size of the required tax, he used information on how people 
reduce their energy use as the cost increases, but this information was derived 
from situations of unchanging techology.  It is new technology that allows the 
cost to decrease as energy use declines, and this effect was implicitly excluded 
by this approach.  He then used a neoclassical computer model that predicted 
by how much economic activity would be depressed by the tax increase (as 
inevitably it must be in a neoclassical model). 

The consequence of this egregious error was that the U.S. Government was 
even more convinced that reducing greenhouse gas emissions would be 
horrendously expensive, and it has been obstructing international efforts to 
reduce greenhouse gas emissions ever since (along with many other 
governments, one of the worst offenders being my own Australian government, 
I am ashamed to say). 

The difference between Lovins’ calculation and the conventional economist’s 
can be concisely illustrated in graphical form.  Figure 6.1 shows schematically 
how the total cost (vertical axis) varies as greenhouse gas emissions change 
(horizontal axis).  The present costs and present emission levels determine the 
point where the present economy plots.  The dashed curve labelled “Perfect 
market” shows the relationship implicit in the economist’s calculation, which 
assumed neoclassical market perfection.  If the market was operating perfectly, 
then all available efficiencies would already be in use, and any change to either 
reduce or increase greenhouse gas emissions would necessarily increase costs.  
Thus the curve goes up from the present point whether you move to the left or 
the right.  Of course no-one is suggesting that we should deliberately move to 
the right, to increase both costs and emissions. 

On the other hand, the practical experience described by von Weizsäcker et al. 
indicates that smart choices of technologies and processes can reduce costs 
and greenhouse emissions simultaneously.  Thus the real-world relationship 
would be something like the solid (“Real-world”) curve in Figure 6.1, according 
to which costs are nearly constant or fall as greenhouse emissions are reduced 
from present levels.  Von Weizsäcker and friends actually argue that there are 
potential synergies between new technologies, biosphere-friendly industrial 
processes, lifestyle choices and urban planning that could yield even greater 
savings as greenhouse emissions are reduced further.  This is represented in 
Figure 6.1 by the way the “Real world” curve dips more steeply as greenhouse 
emissions are reduced further.  Of course there will be a limit to this potential, 
and eventually costs would rise steeply if we tried to reduce emissions to very 
low levels. 

The two different approaches illustrated in Figure 6.1 have radically different 
implications for our prospects of reducing greenhouse gas emissions.  The 
neoclassical approach predicts gloom:  saving the Earth will be horrendously 
expensive, so our material lifestyles will suffer.  On the other hand, if we 
recognise that the market is far from perfect and that there are many energy-
saving options available that are not being used, because of perverse 
incentives, ignorance and entrenched interests, then we see a bright prospect.  
Not only can we save the Earth at little cost, but it might cost a lot less than 
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what we are doing now.  It seems that the market is so grossly imperfect and 
inefficient that we are paying extra to pollute the Earth! 

 
 

Figure 6.1.  The blind eye of faith.  The curves illustrate schematically the way 
costs of production might change as greenhouse gas emissions are reduced.  
The dashed curve illustrates the neoclassical assumption that the market is 
near-optimal.  The solid curve illustrates the effect of using efficient practices 
that are already available. 

 

Incidentally, this example illustrates again the perversity of using the Gross 
Domestic Product as a proxy for our well-being.  The real-world curve in Figure 
6.1 implies that as we adopt more efficient designs total costs would fall, and 
this could cause the GDP also to fall.  This prospect will no-doubt be denounced 
as calamitous by conventional economists.  However the real meaning of the 
real world curve is that we can live better with less effort, if we are smart.  This 
would hardly be a calamity.  After all, it is what technological progress has 
been accomplishing for 200 years, or 2 million years!  Thus our well-being 
would be doubly improved:  we would be working less to maintain our material 
comforts, and we would be reducing the threat to our global life-support 
system. 

This discussion shows how the implicit and usually unstated presumption of 
market perfection by conventional economists can lead them to quite erroneous 
conclusions.  As a result our governments are kept oblivious to enormous 
opportunities to save money and save the Earth simultaneously.  It seems that 
often the assumption of market perfection is not even consciously recognised.  
Presumably this is because the neoclassical notion of a general, optimal 
equilibrium is so basic to standard free market theory that it has long since 
become built into the computer models and habits of thought used by most 
economists, and they forget it is even there. 
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21. Facing About 
 
Every journey begins with a single step, but before we take that step we must 

face the way we want to go. 
 

Changing Stories 
The neoliberal paradigm of materialism and unbridled markets has never in the 

past delivered what it claims to deliver, and it has been failing again in the late 
twentieth century.  While a privileged few are enriched, most people are materially 
not much better off and many are being impoverished.  Societies are disintegrating 
and the living environment is being severely degraded.  Our global life support 
system is at risk.  The neoclassical theory of markets that is used to rationalise 
neoliberalism bears essentially no resemblance to the real world it is supposed to 
describe.  As a theory it is blatantly inadequate and grossly misleading.  As a result 
our economic systems are extremely wasteful as well as being destructive of societies 
and the environment.  It is time for us to seek a new story. 

The stories by which we order our lives are based only partly on rational 
assessment.  The more powerful basis is that we think we see a pattern in life that fits 
our story.  The trouble is that pattern recognition is a subjective, irrational process.  
Even the scientific process has this irrational component, as we discussed already.  
The subjective, creative part of science is the recognition of a pattern in our 
observations of the world. 

Usually it is more difficult to let go of a story than it was to arrive at the story in 
the first place.  To do so requires an act of imagination, a stepping out of previous 
perceptions in order to let a new one in.  Sometimes this is called lateral thinking.  
The process of letting go is even more difficult if the story is one that we have grown 
up with, as is the case for stories that have become deeply entrenched in our culture.  
In that case we probably accepted the story when we were quite young, on the 
authority of our parents or teachers.  We then went through a process of seeing or 
being shown those aspects of life that fit the story, without paying much attention to 
the things that might not fit.  Letting go of such a story typically induces a lot of 
anxiety, because it may seem that a basic part of our world may disintegrate and 
leave us exposed to the great unkown.  In order to change, we have to get to a point 
where the discomfort of the present situation outweighs our fear of change. 

In order to move on to a new story, we may thus need three ingredients.  The 
first is an assessment of some “facts”, some observations of the world that seem to be 
well established.  The second ingredient is imagination.  An act of imagination is not 
something that can be accomplished on command.  However we can stimulate the 
process by critically examining our situation in ways that challenge our current 
perceptions, as I have tried here to do.  The final ingredient is courage.  We need to 
have the courage to let go of the imagined sureties that we have been living by, and 
to reach for new ones. 

 
Values – What is an Economic System For? 

If we don’t like the things our present economic system has been doing, we need 
to decide what we want it to do instead.  So, what is an economic system for? 

Let’s get a few basics out of the way before we get to the main part of the answer 
to that question.  Obviously, we need to take care of basic survival – food, clothing, 
shelter – so an economic system should do that.  The fact that our present system 
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doesn’t even accomplish this essential task already testifies to its deficiency, but 
there is another point I want to bring out here.   A band of hunter-gatherers has its 
own ways of providing for its basic needs, and we could, if we wanted, call its 
collection of practices a rudimentary economic system, but it seems like too glorified 
a term.  Really, we would only use the term economic system in the context of much 
larger groups of people.  So, an economic system really only exists within groups of 
people large enough to comprise a society.  There are no sharp distinctions here, I’m 
just making the point that both economic systems and societies are emergent 
properties.  They emerge when enough people come together to live in a community 
of some sort. 

With that distinction made, here is my answer to the question.  An economic 
system exists to support the society it is a part of.  This includes the satisfaction of 
the basic survival needs of individual citizens, but it goes beyond this to include the 
support of the social structure within which the economic system operates.  
Otherwise, if it allows or brings about the disintegration of the social system that 
gave rise to it, what’s the point?  This isn’t to imply that societies shouldn’t change, 
just that social changes should be for social reasons, and not because of unintended 
properties of an economic system. 

This may all seem like stating the obvious, but recall Margaret Thatcher’s 
comment “There is no such thing as society”.  Also there are plenty of examples of 
societies and empires whose economic systems failed them.  Often this seems to 
have happened because the economic system over-exploited the natural 
environment6.  Often too, empires seem to have fallen because they lost their 
consensus on basic strategy7.  In the latter case, the ultimate problem may have been 
a social breakdown, but frequently the mechanism of disintegration is the secondary 
failure of the economic system, either because an unviable strategy was being 
pursued or because the society could no longer make the agreed strategy work.  So, a 
viable economic system must support the health of the society it is part of. 

To serve its purpose, an economic system must allow its people to keep their 
social structures healthy.  By providing both for the basic survival needs and for the 
health of the social structure, the system will allow citizens to live the kind of life 
they want to live.  Obviously, but how do people want to live?  How do you want to 
live? 

We have arrived at a very basic question.  How do you want to live out your 
life?  What is the purpose of your life?  I don’t intend to answer this question.  It is 
for each of us, unique beings that we are, to decide for ourselves.  However I will, in 
the next section, point out some things you would be well advised  keep in mind as 
you seek your own answer. 

First, though, let me note that we are not usually asked this question.  Most of us 
live in well-established societies, and those societies are governed, or otherwise 
controlled, by people who simultaneously benefit from running the society.  So these 
people don’t want us to think about what kind of society we would like to live in, 
they just want us to live in this one, so they will continue to benefit.  However, we 
live in interesting times, when our societies are very likely to change rather 
dramatically, whether we like it or not, and whether we try to guide the changes or 
not.  Therefore it would be good for us to consider what kind of societies we would 
like to emerge from the looming changes. 

The question of how we want to live involves our deepest values, and for many 
people that means it involves their spirituality.  Thus an economic system should be 
an expression of a society’s collective spirituality.  Really it always is, whether the 
expression is made consciously or not.  Our present economic system, many would 
agree, is an expression of the spiritually impoverished materialism and greed that 
we have allowed to become dominant in our lives. 
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However the potential of human beings is much greater than the kind of life 
many of us are channelled into by our present system.  The rich diversity of the 
living world is the result of the accumulation of the myriad unique variations on 
more general themes that has propelled the evolution of life.  In the same way, our 
descendants’ qualities and lives will be the result of the accumulated expression of 
each individual person’s unique potential.  Your potential and mine will be most 
expressed and fulfilled if, first, we realise that this is our right and role in life, and 
second, we strive together to create societies that will foster and tolerate our 
individuality, even as we join collectively.  As in all things to do with life, there still 
needs to be a balance between individual aspirations and group welfare. 

There need not be just one kind of society that emerges from the coming 
changes.  Indeed, a central lesson from our accounts of self-organising systems and 
living systems is that diversity is healthy and monocultures are inflexible and 
vulnerable.  Thus we should encourage the preservation and enhancement of social 
and cultural diversity around the world.  Each society can and should strive for an 
economic system that will support its own social structure and express its own 
culture and values.  It will be a measure of the success of new forms of economic 
system that they reverse the present disastrous imposition of monoculture, and 
instead promote cultural diversity. 

 
A Different Paradigm – Wild Horses 

A central idea that has emerged from the analysis so far is that modern economic 
systems exhibit a degree of self-propulsion or self-determination.  This comes about 
through self-reinforcing feedback.  To a scientist or an engineer, such systems are 
dynamical.  Their continual change is directed substantially by internal imperatives 
or forces.  It is my thesis that modern economic systems are highly dynamical 
systems, in perpetually unfolding tumult, furious and self-propelled. Thus the 
essence of understanding economic systems is to appreciate the nature of dynamical 
systems. Unless we learn to attend to the dynamical effects that underly the 
behaviour of our present economic system, they will subvert our best intentions. 

Thus an economy is more than a collection of interacting agents.  The crucial 
extra ingredient is the system.  The habits, rules and institutions that we set up affect 
the way our individual actions combine with each other.  In a stock market crash, 
every time someone sells below the current market price, they increase the incentive 
for others to sell below the market price.  There is a reinforcing, positive feedback 
that keeps amplifying the trend.  The problem is with the way the system sums our 
individual actions into a total effect that may be the opposite of what we want. 

The economic version of feedback is the incentive.  An incentive encourages and 
promotes an activity.  A disincentive is a negative feedback:  it discourages an 
activity.  Incentives have been long appreciated, if not consistently applied, in 
conventional market economics because they are not as absolute and inflexible as a 
regulation and they are often much easier to enforce.  Everyone can make their own 
accommodation to the wishes of the larger society that are expressed through an 
incentive, while at the same time society can adjust the strength of the incentive until 
an acceptable level of compliance is achieved. 

An implication of seeing an economic system as being partially self-determining 
is that no-one may have direct and immediate control of it.  Of course, since the 
system is the creation of people, ultimately people are still responsible for its 
existence and behaviour.  However, if the system that we have created tends to 
function partly according to its own internal imperatives, then our attempts to 
influence it may be ineffectual or even counter-productive, unless we understand 
those internal imperatives. 
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Even though the behaviour of the economic system is stongly influenced by 
internal imperatives, this does not imply that individuals are absolved from 
responsibility.  The present system is neither inevitable nor accidental.  It exists in its 
present form because it has been created this way.  Its creation was mainly intended 
to serve the short-term self-interest of a minority of people, principally the already-
wealthy, although they may not have had a clear understanding of its long-term 
consequences. 

The convergence of self interest of the wealthy has been fostered by a powerful 
ideology.  This ideology maintains that we can make our best contribution to the 
world by pursuing our self interest without restraint.  The falsity of this ideology 
was argued in Part 1.  Not only is it built upon a base of patently unrealistic 
propositions, but it is a perversion and betrayal of the ideas of those whom it claims 
as its founders, and of Adam Smith in particular.  Smith, it is apparent from even a 
cursory acquaintance, was a humanitarian and moralist who detested the 
concentrations of wealth, power, privilege and favour that existed in his own time. 

Another way to view partially self-determining nature of economic systems is 
that responsibility becomes diffused, or spread amongst many people.  Critics of 
large corporations may point to pollution, social disruption or human rights abuses 
that appear to be associated with a corporation's activities, and they may demand 
that the corporation take responsibility.  Indeed a corporation should take 
responsibility for unwanted side-effects of its operations, but we also need to 
recognise that in the prevailing economic system corporate managers have only a 
limited range of responses available to them that do not threaten the survival of the 
corporation.  Corporations are severely constrained by their interactions with the 
financial markets, which in turn are governed by their own internal imperatives.  
This is not to excuse corporate abuses, but to recognise what is required to curb 
them.  To effectively curb corporate excesses we must address the larger imperatives 
operating in the total system. 

The claim of the neoclassical theory is that the economy will come to a general 
equilibrium in which the allocation of resources is optimal, so that no more efficient 
production would be possible.  The prevalence of instability in the real economy 
renders this conclusion irrelevant.  There can be no assurance of optimality, nor even 
of desirable results from a system permeated with rampant and uncontrolled 
instabilities.  In fact, rather than yielding optimal efficiency, the neoliberal regime is 
causing more and more misdirection of ever greater effort in pursuit of an ever more 
elusive quality of life.  This suggests that a large fraction of the present gross world 
product is wasted.   

Free markets are sometimes referred to as unfettered or unbridled.  We can 
extend the metaphor.  The neoclassical claim is that free markets are gentle old 
Dobbins that never need to be reined in.  We are supposed to trust the market 
Dobbin to pull granny’s buggy to church on Sunday because all Dobbin knows is the 
narrow and righteous road to church and back home, and Dobbin never shies.  The 
reality is that free markets are wild horses.  About 1980 Margaret Thatcher and 
Ronald Reagan dropped the reins and removed the bridles.  Now Granny is lying in 
a ditch somewhere, and the wild horses are bolting across the countryside dragging 
the remains of the buggy behind them. 
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22. The Efficiency Revolution 
 
The kinds of savings on which Amory Lovins based his estimate of $1 trillion-

worth of unneeded air conditioning are not confined to buildings.  Comparable 
savings are being found in many other areas, from transportation through urban 
water use to agriculture.  The potential savings are as dramatic for the whole 
economy as for Lovins’ example of air conditioning.  Ernst von Weizsäcker, Amory 
Lovins and Hunter Lovins call the imminent savings the efficiency revolution8. 

The efficiency revolution offers us a way to quickly reduce our destructive 
impact on the Earth.  Because much of our present technology and infrastructure is 
so heedlessly wasteful, the waste can be eliminated for relatively low cost and 
relatively quickly.  The benefits will compound as we discover that efficiency can be 
cheaper, and find our general quality of life to be improving as well.  We will then be 
encouraged to pursue even greater efficiencies, which will propel us towards 
achieving the longer-term imperatives of a healthy system. 

However the efficiency revolution by itself will not be enough to reverse the 
present social and environmental decline.  If we build cars that can travel twice as far 
on a tank of petrol, and we end up just driving twice as far, we merely postpone the 
day on which oil supplies dwindle and, in the meantime, increase the likelihood that 
some other part of the Earth’s stressed system will collapse.  To avoid disaster, we 
must still tackle the longer-term task of changing the function of our system from 
blindly increasing material throughput to improving the quality of human and other 
life. 

 
Energy-Efficient Buildings 

The headquarters of the Rocky Mountain Institute are at 2,200 m elevation (7100 
feet) in a climate that can be quite harsh.  The building combines a residence, an 
indoor farm and tropical fruit jungle, and a research institute all under one roof.  
Compared with other buildings in the area, it saves 99% of the space- and water-
heating energy, 90% of the household electricity and 50% of the water.  The building 
is highly insulated but there is plenty of fresh air, 75% pre-heated from used air 
passing through a heat exchanger.  Daylight provides 95% of the lighting 
requirements, but heat loss is minimised by the use of “superwindows”.  There are 
many other innovative design features.  Visitors remark on how bright, comfortable 
and pleasant the interior is.  This is achieved by the natural light, low air-
temperature combined with high humidity and high radiant heat, lack of noise 
through the absence of forced air circulation and so on, and an interior waterfall and 
indoor plantings. 

The net extra cost of all of these features was about $6000, or about 1% of total 
construction costs.  The energy savings are worth at least $7100 per year.  Thus the 
payback time for the innovations was about 10 months.  “Of course,” the Lovinses 
explain, “10 months is a long time to wait, but that was all done with the best 
commercially available 1982 technology”9.  The energy savings will pay for the entire 
building within about 40 years.  The building is expected to last at least 400 years. 

Because this level of efficiency is not widely known, especially at such modest 
cost, I will summarise a few other examples.  However it is also useful to include 
some technical aspects and performance statistics (much more detail can be found in 
the books by von Weizsäcker et al. and Hawken et al.10).  In case statistics glaze your 
eyes over, I’ll set some to the detail off in a different type, so you can choose to skim 
it if you prefer.  I will include some similar sections of detail through the rest of this 
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chapter as well. 
The average German house loses 200 kilowatt-hours of heat per square meter per year (kWh/m2y) 
and the 1983 Swedish maximum permissible loss was 60 kWh/m2y.  In Darmstadt, near Frankfurt, 
the “Passivhaus” loses less than 15 kWh/m2y, and the methods pioneered in this building were 
used in 1996 to build council houses to the same efficiency at competitive cost11. 

A house in Davis, in the central valley of California, where summer temperatures reach 40-45°C 
(105-113°F), saves about 80% of energy for space heating, 80% for water heating, 80% for 
refrigeration and 66% for lighting.  More impressive, 100% of space cooling costs are saved, and 
over 90% of combined cooling and ventilation costs.  The benchmark for these reductions was the 
California 1993 code for energy use, the strictest in the U.S. and already about 30% more efficient 
than average for the U.S.  Thus the overall savings are about 80% relative to the benchmark, but 
about 86% relative to the U.S. average - a factor of 7 times better.  The cost of these efficiencies 
would be negative in a mature market - in other words, if such practices were commonplace, the 
house would cost nearly $2000 less than normal to build12.  Another, existing house was retrofitted 
for a mature-market cost of about $5500 and achieved savings of 60-75%. 

There are other kinds of buildings in which comparable savings have been accomplished.  Masonry 
row houses in St. Louis have been renovated for modest net additional cost to save 90% of the 
previous heating needs.  A large engineering school building in Britain uses natural airflow, mostly 
natural lighting, is energy efficient and very pleasant to work in.  A large “groundscraper” bank 
headquarters in Amsterdam is 12 times more energy efficient than its predecessor building, and with 
a very agreeable interior comfort level and aesthetics13. 

Such impressive savings are achieved through carefully integrated designs, 
where the effects of one change are considered in relation to other aspects of the 
building.  For example, insulation in the California house eliminated the need for a 
furnace and its associated ducting and equipment.  However this was not sufficient 
to eliminate the need for summer cooling until a collection of more efficient 
household appliances, lights, small appliances and other measures eliminated the 
release of waste heat into the interior, heat that otherwise would have required 
compensating cooling.  Through such measures the need for air conditioning was 
also eliminated, with another substantial and offsetting saving.  In this example, the 
more efficient appliances did not pay for themselves directly through electricity 
savings, but they were cost effective when considered in conjunction with space 
cooling. 

Good building design can involve siting, structure and technology to improve its passive thermal 
properties, ventilation, air quality, daylighting and general interior environment.  Passive thermal and 
daylighting characteristics are strongly dependent on siting, shape, thermal mass, shading, surface 
finishes and landscaping, for example.  So-called “superwindows” use sophisticated thin coatings 
that let through 85% of light but cut out as much radiant heat.  As well they have gas-filled cavities 
that insulate four or more times better than the double glazing commonly used in cold climates, all 
for a cost 10-15% above double glazing.  Ventilation, internal air flow and air quality all can be 
enhanced by careful attention to natural air and heat flows.  Carefully “tuned” superwindows, 
different on each side of a building, can be integrated into such design.  Photovoltaic electricity 
generation is being integrated into building surfacing materials, and buildings can commonly 
produce more daytime electricity than they use14. 

 
People-Efficient Buildings 

Even greater benefits from thoughtfully integrated design can be achieved by 
considering the people who use a building.  A lighting retrofit in a mail-sorting 
office not only saved energy, but improved employees’ view of what they were 
doing and reduced distracting and fatiguing noise.  The result was that mail-sorting 
performance improved from unimpressive to the best in the western United States.  
A retrofit of a Lockheed building that used sophisticated daylighting to save 75% of 
lighting costs was expected to pay for itself in four years.  However labour 
productivity improved by 15% and absenteeism dropped by 15% because the space 
was more attractive and easier to work in.  As a result the retrofit was paid for 
within the first year.  A Boeing retrofit not only saved 90% of lighting costs but 



   
  

 

236 

improved the detection of defects, thus saving costly reworking and achieving 
greater on-time delivery and customer satisfaction15. 

Good building design includes attention not only to lighting but to temperature and humidity, air 
quality, noise, visual attractiveness and the elimination of visual or acoustic distraction.  The 
elimination of fans, forced air and buzzing lights and the use of natural lighting, plants, flowing water 
and naturally flowing fresh air create a comfortable environment that suits the natural rhythms of the 
people using the building. 

The result of good design can and should be an environment that is not only 
low-stress, but a place where people want to be.  For example, the employees of the 
Amsterdam bank mentioned earlier hold numerous evening and weekend cultural 
and social events there16. 

Typically about 6 times as much is spent on the people occupying a building, 
through payroll, benefits, taxes and individual equipment, as is spent on the 
building itself, expressed as rental cost.  Energy costs are even less, only about 1% of 
people costs.  Energy savings are usually worthwhile investments by themselves.  
However the improvement in the work environment has been found to improve 
employee productivity by 6-16%, which means that the financial benefit is at least 
ten times the direct savings in energy costs.  A 1% improvement in employee 
productivity would cover the entire energy cost, and a 16% improvement would 
cover the rent!17 

 
Sensible Use of Household Electricity 

Refrigerators, freezers and combined refrigerator-freezers used one sixth of all 
residential electricity in the U.S. in the late 1980s.  This is equivalent to the output of 
about 30 Chernobyl-size power stations.  Household appliances, lighting, hot water 
and ventilation together account for 30-50% of total electricity use in most 
industrialised countries18.  Electricity is the least efficient form of energy, since only 
about one-third of the energy used at a power station is delivered to users, the rest 
being lost during conversion to electricity and distribution through extensive 
powerline networks. 

Electricity is a “high-grade”, versatile form of energy which can be used to drive 
motors, generate high temperatures and for a multitude of other uses.  On the other 
hand, space heating and domestic water heating require only low-grade energy, 
much of which can be readily obtained from the sun using energy-efficient passive 
solar designs and simple solar-panel water heaters which are commonly available.  
(Solar hot water panels should not be confused with high-technology photovoltaic 
panels, which generate electricity directly from sunlight.  Hot water panels are 
relatively low technology, consisting basically of black pipes that absorb the sun’s 
heat.)  It is very wasteful to use electricity, the Rolls-Royce form of energy, for such 
low-grade, horse-and-buggy uses as space heating. 

By the mid-1970s, refrigerators in the U.S. had accumulated an amazing array of 
inefficiencies, encouraged by the under-pricing of electricity, and the average model 
used 3.36 kWh/y per litre of storage space.  By the late 1990s, under pressure from 
government, refrigerators 3-4 times more efficient were available. 

A 1988 Danish study demonstrated the potential for more comprehensive savings.  The study 
showed that electricity use could be cut by 74% in the domestic and service sectors, even though 
Denmark was already more efficient than the U.S.  Much of this could be achieved just by using the 
most efficient appliances then on the market, at a marginal cost of 0.6 U.S. cents per saved kilowatt-
hour, and the rest could be saved for a nett marginal cost of about 2.5 cents, still comparable  to or 
less than the underpriced cost of oil-powered electricity generation.  These savings would come 
from improvements to refrigerators, as just discussed, clothes washers, clothes dryers, dishwashers, 
ovens and cooking stoves, ventilation, and other household details.  Significant improvements can 
come from heating washing water by non-electric means, or by using cold water and improved 
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detergents, and these could boost the savings to 80%19. 

Lighting in the U.S. accounts for 20% of electricity use, equivalent to the output of 120 giant power 
plants.  Much of this light is still generated by incandescent light bulbs, which waste 90% of the 
electric energy they use and which must be replaced frequently.  Compact fluorescent lamps are 
now widely available that are about four times more efficient and that last 8-10 times longer.  
Although their initial cost may be about ten times greater than incandescent bulbs, they are still 
cheaper in the long run.  In this case, saving energy also saves money.  Taking account of the 
inefficiencies in the generation and distribution of electricity, the saving is dramatic.  For example, 
replacing eight continuously-running 75-watt incandescent bulbs with 18-watt compact fluorescent 
lamps saves enough oil to fuel the typical driving of an average American car. 

Tubular fluorescent lamps can also be improved substantially, and further large savings can be 
obtained from careful space design and judicious use of appropriate lighting and natural daylight.  
Office equipment, fans, pumps and electric motors, air conditioning and alternative space cooling 
systems all promise further substantial energy savings of at least 75%. 

 
Across the U.S. on One Tankfull 

In 1973 the average U.S.-made car used 17.8 litres of fuel per 100 kilometres 
travelled (17.8 l/100km or 13 miles per US gallon).  After the oil crises of the mid-
1970s calls were made to make U.S. cars more efficient, but the industry insisted that 
this was not possible without making cars prohibitively expensive.  Nevertheless 
Congress mandated a steady improvement in average fuel efficiency, which was just 
as well, because without the improvements that were forced upon them the U.S. car 
manufacturers would have lost even more market share than they did to more 
efficient imported Japanese and European cars.  By 1986 average fuel efficiency had 
doubled, to 8.7 l/100km (27 mpg), proving the manufacturers to have been quite 
wrong about their own industry. 

Unfortunately much of that gain in efficiency has been lost again because the 
U.S. industry pushed so-called Sport Utility Vehicles (SUVs, meaning four-wheel 
drives and light trucks), which were exempted from fuel efficiency regulations.  
SUVs are much larger and more profitable than sedans, and the industry lobbied 
heavily and successfully against attempts to regulate their efficiency. 

Most of the improvement in fuel efficiency of sedans came from reducing the 
weight of the cars, some of it fairly obviously superfluous.  Japanese and European 
manufacturers, contending with much higher fuel prices, were doing better, and in 
1992 the Honda VX subcompact achieved 4.62 l/100km, almost another factor of two 
improvement, although for a smaller car.  Even in the mid-1980s, non-U.S. 
manufacturers had produced experimental cars with far better efficiency.  These 
were four- or five-passenger vehicles with normal performance, safety and 
emissions, and fuel consumptions of 1.7-3.5 l/100km (67-138 mpg).  These cars used 
fairly conventional components and reportedly could have been manufactured for 
about the same cost as standard cars. 

Two newer technologies promise greater gains.  Hybrid-electric propulsion 
could boost efficiency by 30-50%, while advanced fibre-composite materials permit 
cars to shed up to two-thirds of their weight.  The potential of these technologies, 
particularly when they are artfully combined, was brought to manufacturers’ 
attention in 1991 when the Rocky Mountain Institute (RMI) produced its 
trademarked Hypercar concept, which promised efficiency gains by a factor of 5 or 
more.  The following summary is taken from their accounts20. 

Conventional car design is surprisingly inefficient. Henry Ford’s decision to constructing car bodies 
out of steel was dictated by his requirement for mass-production, but today many other materials 
can be mass-produced.  Steel is heavy, so cars are heavy.  Heavy cars require a large motor for 
acceleration, but then only 10-15% of that power is required for cruising.  Partly as a result of the 
over-sized motor, only about 15-20% of the fuel energy is actually delivered to the wheels to provide 
traction, the rest being lost through engine heat, exhaust heat and drive-train losses.  Since the car 
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weighs about 20 times the weight of a passenger, only about 5% of the delivered energy, or 1% of 
the fuel energy, is accomplishing the ultimate objective, which is to move a person. 

The inefficiency of the design becomes an opportunity if the energy available for traction can be 
used more efficiently, since an energy saving at the drive wheel saves 5 to 7 times the fuel energy.  
Of the energy usefully delivered, about one-third is lost to each of braking, wind resistance and 
rolling resistance (heating the tyres and the road).  Streamlining, particularly of the underside of a 
car, can reduce wind resistance by 50% or more.  Rolling resistance and braking losses are reduced 
as the weight of the car is reduced, by as much as two-thirds, and double-efficiency tyres are 
becoming available. 

Hybrid-electric propulsion yields a number of advantages, and the resulting gains compound with 
each other and with the reduced weight and wind resistance.  The basic concept is that electricity is 
generated from liquid fuel, using a conventional internal combustion engine or other device, and the 
electricity drives the wheels through one or more electric motors.  Electric motors are quite efficient, 
so the conversion from electricity to traction is 90% efficient.  This means that even if only one third 
of the fuel energy were converted to electricity, 30% of the fuel energy would be converted to 
traction, compared with 15-20% in a conventional car.  This would be a 50% improvement.  Another 
major gain comes from “regenerative braking”, in which the electric drive motor is used in reverse to 
convert the forward motion of the car back into electricity, which is stored for use in acceleration and 
hill climbing.  Thus braking losses are substantially reduced.  Since on-board battery storage can be 
used to boost acceleration, a much smaller motor can be used that is scaled to the needs of the 
cruising car. 

More savings come from the simplification of the car design.  Hybrid-electric propulsion does away 
with the clutch, gearbox, driveshaft, universal joints and differentials. Once car weight falls below a 
certain level, power steering and power brakes are not necessary.  Each time the weight is reduced, 
the size of the engine and the strength of components can be reduced in proportion, so each saving 
of weight becomes multiplied by a factor of about 1.5 as its effect flows through the integrated 
design. With composite-fibre construction and the simpler propulsion system, the weight can be 
reduced to about a third of a conventional car. 

There are further savings in maintenance and manufacturing.  Electric motors are simple and 
durable.  Fibre composites are expensive by weight, but they are so strong that less material is 
needed, and fabrication costs are much lower.  They can be fabricated into large pieces made to 
exact shapes, using relatively inexpensive molds, with virtually no waste.  Conventional 
manufacturing requires perhaps a billion dollars worth of dies, machine tools, stamps and so on that 
may take a decade to design and assemble and that waste a great deal of material.  The start-up 
costs of car manufacture would be greatly reduced, perhaps by a factor of 10.  RMI estimates that 
an ultralight hybrid-drive car could be manufactured for a similar cost to present cars.  The growing 
investment by manufacturers in this approach indicates that they agree. 

Manufacturers were moving rapidly to bring light and ultralight hybrid-electic 
vehicles to market by the late 1990s.  General Motors had demonstrated a four-
passenger "ultralight" car with doubled fuel efficiency in 1991.  Between 1993 and 
1998 roughly $5 billion was committed to development of the concepts.  Toyota was 
the first into the hybrid-electric market, with its Prius model introduced late in 1997.  
Several other manufacturers had models on the market by 2002. 

RMI estimated that the GM car could readily have achieved 1.2-2.1 l/100km 
(110-190 mpg).  With further optimisation, they estimate an astounding 0.8-1.6 
l/100km is possible, 5 to 10 times better than present cars and sufficient for a four-
passenger car to cross the U.S. on one tank of fuel. 

Further potential gains may flow from alternatives to internal combustion 
engines.  The most innovative of these is the fuel cell, which converts fuel directly 
into electricity through a controlled chemical reaction.  Efficiency is close to 100% 
and there are no moving parts.  Prototypes are still expensive, but manufacturers 
have begun to invest heavily in their development and marketable versions are 
anticipated within as little as five years.  It is possible that the industry might move 
more directly to fuel-cell vehicles, with hybrid-electric vehicles being a relatively 
minor transitional phase. 

A promising additional development would be the use of fuel cells running on 
hydrogen.  Hydrogen can be generated from solar energy, and it is not as dangerous 
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as is commonly believed.  This is because it is gaseous and disperses rapidly, unlike 
petrol which splashes and burns deeply.  Hydrogen’s poor reputation probably 
owes much to the dramatic newsreel image of the hydrogen-filled zeppelin 
Hindenburg burning and crashing in the 1930s.  What is not commonly appreciated 
is that the passengers who remained in the cabin and rode it to the ground survived 
without great injury.  The deaths that occurred were due to people jumping or being 
caught under the falling debris. 

Why did such huge improvements in fuel efficiency, and simplification of 
manufacturing and maintenance, go unnoticed for so long?  Evidently it is because 
the task of car design had become so fragmented.  While teams of highly specialised 
engineers pored over marginal improvements to little pieces of the car, nobody was 
looking at the overall design. 

 
Intelligent Transportation 

The design of our transportation systems and the way they are used owe more to 
antiquated thinking and to special interests than to intelligent organisation.  By 
seriously re-examining our infrastructure and the way we organise industrial 
production and our daily lives, we stand to achieve another large advance in 
efficiency. 

Although Germany produces abundant milk and abundant strawberries, the 
ingredients and packaging used in the production of strawberry yoghurt accumulate 
an astonishing 3500 km of transportation.  A further 4500 km is accumulated by the 
suppliers of components such as glass, metal and so on used by the suppliers.  The 
amount of transport could  be reduced by organising things differently.  For 
example, less-transport-intensive packaging materials could be chosen, glass 
containers could be used, and local facilities could process local products21. 

Price distortions, market dysfunctions and politics have been contributing to a 
great increase in transportation as part of manufacturing.  The transport-intensive 
industrial process for such a simple and familiar item as yoghurt is a product of 
underpriced fossil fuels and the corporate pursuit of economies of scale.  Larger 
market share, combined with centralised production, requires geographical 
expansion, and therefore greater transportation, in the course of obtaining supplies 
and distributing products. 

The growth of international trade and the associated creation of free-trade blocks 
like the European Union promote larger markets, greater centralisation and 
therefore more transportation.  Cross-border road transport in Europe is projected to 
double between 1990 and 2010.  Highways already are congested and truck drivers 
experience long delays at borders.  Highway construction is costly, slow, disruptive 
of communities and environmentally costly, not just locally but through the major 
contribution of motorised transport to our total environmental impact.  The same 
factors are abetted by the common practice of supplying corporate cars to 
employees, so that company cars account for 60% of all new car purchases in 
Britain22.  The elimination of unnecessary transportation will require changes at 
many levels in the economic system, but much can be accomplished by direct 
improvements in transportation systems. 

Rail freight transportation is still important in Europe and Japan, though it is 
moribund in the North America and Australia.  Even in Europe, its efficiency and 
capacity might be substantially increased by electronic control of trains and 
modernised container-handling at terminals23.  Trains are a major long-distance 
transportation mode in the densely populated corridors of Japan, but even in 
sparsely populated Australia a fast-train project may be viable, especially if the 
market distortions of under-priced fossil fuels and tax-subsidised highways were 
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eliminated.  Other systems under development promise higher speeds on existing 
rail tracks using swinging or pendulum systems24. 

Major improvements are possible in the transportation of people within cities.  
Public transport is more environmentally efficient, but traditional public systems are 
usually not very flexible and add considerably to travel times, even in Europe and 
Japan where they have remained major modes for commuters.  Most North 
American and Australian cities have developed into vast sprawls where commuting 
by single-occupant private cars is for most people the only practical option, despite 
stressful commutes of an hour or more each way being commonplace.  Public 
transport is at a severe disadvantage in such sprawling cities. 

Even in sprawling cities there is scope for substantial improvements in transport 
efficiency.  One proposal is for a system of computerised, unmanned very light rail 
vehicles that would function on-demand, like elevators.  It is claimed that such a 
system could function effectively as a primary urban system, and also as an inter-
city system for distances of 100 to 500 km.  Speeds could be up to 220 km/hr (150 
mph).  Because of the light weight of the vehicles, track installation would cost only 
about 10% of standard rail tracks.  Elevated tracks could be constructed within 
existing highway medians or on new routes with less disruption of local 
environments.  Energy efficiency would be about 10 times that of private cars or 
commercial planes, and significantly better than conventional fast trains25. 

 
Interventions in the Market 

The displacement of urban public transport by private cars in the United States 
was not the product purely of free market choices.  Starting in 1925, when it 
purchased the Yellow Coach company, General Motors conducted a systematic 
campaign to put streetcar lines out of business and replace them with buses.  This 
involved removing or paving over streetcar tracks, which thereby made the streets 
more open to private car traffic as well.  General Motors’ method was to spin off 
subsidiaries as fronts.  The subsidiaries then bought up streetcar companies and 
converted their operations to buses.  GM was later joined by Standard Oil of 
California and Firestone Tire and Rubber.  One subsidiary was convicted of criminal 
conspiracy for such activities, but suffered only a trivial penalty.  The story was 
exposed by a U.S. Senate investigation in 1974, but already by 1950 GM had 
succeeded in putting more than 100 streetcar lines out of business and the damage 
was irreversible26. 

The direct abuse of market power exercised by GM was handsomely 
supplemented by the expenditure of public money on roads and highways, but not 
on other modes of transport.  The entire auto industry, which was already powerful 
by the 1920s, has always lobbied heavily to have taxpayer’s money subsidise the 
private car industry.  This has involved propagating the myth that private cars are 
not subsidised, and that therefore “public” transport systems should be financially 
self-supporting.  In truth, the U.S. system of streets, roads and highways, and the 
monumentally expensive Interstate Freeway system, represent one of the greatest 
socialist-style market interventions in history. 

 
Cities for Cars or People? 

The rise of private cars as the primary mode of urban transport triggered a series 
of feedbacks that resulted in cars being the primary determinant of urban layout.  In 
large car-dominated cities, the core is surrounded by extensive dormitory suburbs in 
which streets are wide, environmentally and climatically unsound and unfriendly to 
pedestrians, community life is suppressed and alternative modes of transport are 
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inefficient.  This is a dramatic case of market “lock-in”, which prevents alternative 
options from competing on their merits. 

Prior to the industrial revolution, cities grew slowly.  In order for the city to 
function at all, in times when transportation and communication were more difficult, 
all of the functions of city life had to be closely integrated.  These functions included 
commerce, residence, government, church, and civic and social life.  The older parts 
of old cities feature not only a fine-scaled mixture of all of these functions, but also 
grand buildings and civic spaces.  Grand buildings were carefully placed to 
maximise their symbolic impact as well as their functionality.  Such cities were not 
the product of unplanned growth, their planning was conscious and driven by a 
combination of necessity and an appreciation of the importance of all aspects of the 
city’s life, commercial, civic and spiritual. 

Today’s sprawling, car-dominated cities, on the other hand, are the product of 
unplanned growth.  They have become dis-integrated.  The functions of the city and 
the lives of city residents have become progressively fragmented, degraded and 
inefficient.  The full extent and impact of this transformation is not obvious to us 
because it has taken place over many decades and several generations.  However the 
transformation has been enormous, and enormously expensive.  It has proceeded to 
the greatest degree in the United States, and it has been powerfully portrayed by 
James Kunstler in his book The Geography of Nowhere27. 

The choice between city life and country life has always involved trade-offs, but 
as the industrial revolution gained strength the quality of city life declined.  
Industrial development usually outran civic regulation, and unpleasant and 
unhealthy factories were set up with scant regard for their effects on neighbours.  
The result was unpleasant for poor people and rich people alike, but it was rich 
people who were first able to do something about it. 

As railways developed, it became feasible for the wealthy to live outside the city 
and to commute in to their workplaces.  This trend accelerated as smaller-scale rail 
transport was developed, first horse-drawn trolleys and then electric trams and 
streetcars.  Already in the early decades of the twentieth century the world was 
seeing the creation of something new:  the suburb.  In these early suburbs, residences 
and transportation were still of necessity closely integrated:  people lived within 
walking distance of the nearest streetcar line.  Often new lines and new suburbs 
were developed together by the same company28.  Suburbs grew in scale, and it was 
not only the very wealthy who could afford to live in them. 

With the spread of privately-owned cars, the development of suburbs to their 
present dominance of cities began in earnest. Cars gave their owners an 
unprecendented degree of mobility and allowed the spaces between trolley lines to 
be filled in.  The growth of the modern, suburban city began seriously in the 1920s, 
was interrupted by the depression and World War II, and resumed in the 1950s.  The 
result is the modern American-style city, comprising a bleak commercial and 
financial district of glass and concrete towers which is depopulated outside office 
hours, large industrial zones scattered around the metropolitan area, endless 
dormitory suburbs filling in the spaces, shops and other services strung along 
highway strips or concentrated into giant outer-suburban malls, and an “exurban” 
fringe zone of scattered houses and housing tracts that may extend two-hours travel 
or more from the city itself and that gradually absorbs and degrades a huge area of 
surrounding countryside, towns and villages.  Everything is strung together with 
roads and freeways.  Public transport is minimal, infrequent and often unpleasant or 
dangerous. 

The direct result of all this sprawl is isolation, because everything is so 
fragmented and widely scattered.  The only reasonable way to try to function in such 
a city is for every adult in a household to own a car.  Almost every daily function 
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requires driving.  Traffic, of course, is horrendous, especially during rush hours.  
Children must be driven to school and other activities, and their sense of 
independence is poorly developed.  The primary rite of passage of young people is 
the attainment of a driver’s licence and a car, because only then can they become 
independent of their parents.  The old, the young and the poor who cannot drive 
cars live deprived lives as second-class citizens. 

One might think that after nearly a century of this experiment in suburban build-
out, as Kunstler calls it, we might have noticed that it doesn’t work, because it is self-
defeating.  People began to move out of cities because the cities had become so 
unpleasant.  The dream was to combine country living with city working.  However 
as more and more people have moved to the suburbs, the suburbs have become less 
pleasant, especially as the standardised methods of mass-produced housing became 
widespread.  So those who were able moved further out, to newer suburbs, in an 
endless game of leapfrog.  Now, instead of living next to a smelly, unhealthy factory 
in the city, we spend hours a day on a stressful, smelly, unhealthy freeway.  Our 
family life and our social life suffers.  Civic functions are withered and 
impoverished. 

Many European cities have managed to maintain more of their city life in the 
face of the onslaught of cars.  Rather than simply trying to escape from the city, 
people have tried to make their cities more pleasant and functional to live in.  Paris is 
one of the better-known examples.  North American and Australian cities lacked the 
strong cores of old European cities and have succumbed more, though Australian 
and Canadian cities tend to have survived to varying degrees a little better than 
many U.S. cities.  Third-world cities are now suffering their own version of this 
private car blight.  Bankok is becoming as famous for traffic jams as for anything else 
it might still have to offer. 

 
A Smart City 

Car-dominated, sprawling cities are not inevitable.  They have developed 
because we allow powerful interests to manipulate and pervert our legitimate 
desires for a better life.  The remedy is to recognise that we must consciously design 
and control our cities, rather than leaving their development to the mercies of 
manipulated anarchy masquerading as freedom. 

A counter-example that is becoming frequently cited is the Brazilian city of 
Curitiba29.  A carefully integrated city plan was implemented in the 1970s involving 
development along main axes with a bus system running on central dedicated 
roadways.  Disruption of existing buildings along relatively narrow streets was 
minimised by using three parallel pre-existing streets, the inner one as an express 
bus route and the outer ones for one-way vehicular traffic.  Both commercial and 
residential development was encouraged along the city axes.   

The benefits of foresight have been dramatic in Curitiba’s case because the city’s 
population tripled to 1.6 million (over 2 million counting surrounds) and ridership 
on the bus system grew from 50,000 in 1974 to 800,000 passengers per day by 1996.  
About 75% of the population uses the system each day.  Innovations in the bus 
system itself have been important contributors to its success.  These include the 
dedicated roadways, enclosed “tube stations” that function like train stations, 
simplify ticketing and speed loading and unloading, and the use of articulated and 
bi-articulated buses.  The system has about four times the throughput of 
conventional bus systems.  Express bus lanes carry peak loads of 20,000 passengers 
each per hour, similar to a subway. 

The capital cost of Curitiba’s bus system was more than 100-fold lower than an 
underground rail system would have been, and about 10 times lower than 
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conventional surface rail.  Fares are very low:  a flat 20 pence-equivalent (about 
$US0.45) over the whole city;  but the system still pays for itself.  The city provides 
the infrastructure and the buses are run by private companies.  The private operators 
are paid per kilometre served, rather than per passenger carried, which maximises 
coverage of the city and convenience for passengers. 

Other benefits of Curitiba’s bus system are the cleanest ambient air in any 
Brazilian city, 30% lower petrol consumption per capita and the lowest car 
drivership despite the highest car ownership in Brazil, and a large amount of open 
space (52 sq m per capita).  The latter is also due to the broader integrated city plan, 
which involves zoning, flood control, welfare, education and an innovative 
combination of trash collection, recycling and nutritional assistance in poorer 
neighbourhoods.  For once we can cite an example of benefit-shifting instead of cost-
shifting:  the benefits of an imaginative approach to integrating city functions spread 
beyond the immediate beneficiaries and through the broader community30. 

A feature of Curitiba’s planning, and a principal ingredient in its success, has 
been the major effort to involve the populace and gain their trust and support.  There 
are major efforts to explain the benefits of integrated planning and of environmental 
compatibility, starting with school programs.  The progress of programs is regularly 
monitored.  Mistakes are identified and corrected.  Information and government 
services are readily available through conveniently located “shopfronts”, hotlines 
and other services.  When I lived in the U.S. I learned that the phrase “land-use 
planning” was bad language, not to be mentioned in polite public discourse.  While 
there have certainly been plenty of cases of poorly conceived and centrally-imposed 
planning, Curitiba shows that imaginative planning that actively involves the 
populace can yield clear benefits. 

 
People-Friendly Cities 

The benefits of integrated urban structure are being rediscovered in rich 
countries too.  Some examples from Europe and the U.S. show that innovative 
approaches can be a commercial success31.  Thus they show the potential to reap 
simultaneous financial, social and environmental benefits.  For example, in the 
Village Homes development in Davis, California32, car access and pedestrian access 
form interfingering networks, creating interconnected “pedestrian pockets” and 
cycle ways that provide convenient access to local shops, schools, public transport 
and other services.  A friendlier neighbourhood environment is also created, and 
crime has dropped substantially.  Housefronts feature porches instead of double-
garage doors.  Narrower vehicular streets can be fully shaded by trees, lowering 
summer temperatures in the whole neighbourhood by as much as 6-8°C (10-15°F), 
thus reducing air-conditioning loads while still providing access for emergency and 
service vehicles.  Traffic noise, air pollution and storm-water runoff can be reduced.  
The capital cost of providing roads, water, sewerage, drains and other services can 
be significantly reduced, by as much as 35% (about $US4600 in 1987) if clustered or 
high-density housing is used. 

More ambitious integration features combinations of parkland, ornamental 
lakes, productive trees producing fruit and nuts and space for vegetable gardens.  
This provides a source of revenue to support the public spaces, as well as additional 
local employment.  Local employment can be boosted by allowing residents to work 
at home, a practice that is commonly restricted by zoning laws.  The use of rainwater 
collection and composting sewerage systems can further reduce the cost of servicing 
sites.  Environmentally friendly water, sewerage and power systems are generally 
more efficient at the scale of a group of residences, so even greater savings are 
possible. 
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A higher level of integration can be achieved through a fine-grained mixture of 
retail, commercial, light industrial and agricultural sites.  As communities become 
more self-sufficient in employment and services, and more accessible by walking 
and cycling, vehicular use can decline substantially.  This is the ultimate solution to 
the financial, social and environmental costs of transportation:  reduce the need for 
transport.  The best statement of this principle I have seen is that transportation is a 
symptom of being in the wrong place. 

Urban and suburban developments featuring various combinations and degrees 
of such innovations are demonstrated commercial successes or are under active 
development in the U.S. and Europe.  Village Homes in Davis are highly sought 
after and fetch some of the highest prices in the city.  They are popular because of 
the higher quality of life that they offer residents.  Such success shows that well-
integrated developments are no less cost-effective than conventional developments.  
They already achieve a significant reduction in transportation, and more generally in 
environmental impact.  Even so, the potential for creating more environmentally 
friendly living spaces has hardly been tapped.  Imaginative integration of urban 
design offers one of the most promising paths to fully sustainable, high quality 
living. 

 
Household Water and Sewerage 

Household water usage can be reduced with such things as dual flush toilets, 
low-flow showers and more water-efficient clothes washers and dishwashers.  
However the resulting reduction in water usage may open two other possibilities.  
Rainwater collected from the roof and stored in a tank may then be sufficient to 
supply all of the reduced needs of a household.  If this seems exotic to Europeans 
and North Americans, it is commonplace to rural Australians, who are quite used to 
coping with low and erratic rainfall.  Furthermore, with lower water flows, sewerage 
treatment on site becomes more feasible using a well-designed composting system. 

Sewerage composting may not be widely familiar, but it is commercially 
available and has been installed in a terrace house (row-house) in inner Sydney.  
This house has actually been disconnected from the city’s water and sewerage 
systems33.  Instead the household relies on rainwater and sewerage composting.   
There is no odour or other problem with the sewerage composting.  Rainwater is 
used for cooking and personal use and in the hot water supply, while recycled water 
is used for clothes washing, toilet flushing and the small garden.  Excess water is 
directed to a “wetlands” pit, which is acquiring its own mini-ecology, including 
frogs that control such potential pests as mosquitos.  No water has been brought into 
or left the property for over a year.   The water quality is excellent, and better than 
that of the city. 

The owners’ motivation was to reduce their personal impact upon the Earth.  
Because this was a pioneering conversion of an existing house, and because the 
owners received no return on the costs saved for the whole community (see below), 
they incurred a significant extra cost (estimated at about $A12,000-17,000 over a 20-
year life of the installations; about $US8,000-12,000).  With economies accruing from 
experience and improving technologies, it is estimated that even individual 
household costs and benefits are likely to break even in the near future. 

 
Gargantuan Thirsts 

A fresh look at the water infrastructure of cities reveals another kind of 
monumental waste.  Systems that probably made sense when they were created in 
the nineteenth century or before have been thoughtlessly propagated and extended 
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to a point profligacy.  The household efficiencies just described would certainly help, 
but it is only when we look at such improvements in the context of a large city that 
we see the much larger potential savings in city infrastructure costs and avoided 
environmental disruption.   

Sydney’s water supply comes from a series of dams in nearby highlands.  The 
dams disrupt the natural flow of rivers, causing environmental changes, species 
extinctions and concentration of agricultural pollutants.  Water from the dams is 
piped hundreds of kilometers, and then distributed through a vast urban network of 
underground pipes.  This water is used once and discharged into an equally vast 
network of sewerage pipes.  Plumbers say that the pipes in older areas are 
commonly cracked, so raw sewerage may be seeping into the underground all over 
the city.  Sewerage is piped to huge and expensive treatment plants.  “Treated” 
sewerage is discharged into the sea, where it disrupts the coastal marine ecology.  
Malfunctions are not uncommon, and there has been a recurrent problem of raw 
sewerage washing onto Sydney’s famous beaches.  On top of all of this, most of the 
rainwater that actually falls on Sydney is not used.  Instead it is turned into a 
drainage problem, and the problem is exacerbated by large, non-absorbent paved 
areas which cause rapid, high-volume runoff into another extensive system of 
stormwater drains, which overflow during large storms. 

Contrast the conventional infrastructure with the potential to eliminate or reduce 
much of the water supply, sewerage and stormwater networks, the sewerage 
treatment plants and dams.  This would avoid enormous costs, ecological disruption 
and pollution problems.  The costs of providing just the water and sewerage services 
to a new site in the Sydney area are estimated to be about $A22,000 each.  Taking 
these costs into account, the Sustainable House would have been a positive 
investment if it were built new, even though it also included photovoltaic panels for 
electicity, which are less cost-effective than the water and sewerage components:  the 
20-year net present value of the investment is $A20,000 to $A30,000 per site34.  This 
does not include savings from reduced storm water flows, nor savings from reduced 
environmental disruption of rivers, city groundwater and the ocean.  If some of these 
public savings were fed back to householders as rebates, the proposition would be 
immediately attractive financially to individual households. 

At the global level, human beings use 25% of all the fresh water in natural 
circulation, and over half of the accessible runoff35.  Much of what is used is polluted.  
Water shortage has caused and continues to cause international conflict.  Cities from 
Adelaide, Australia to Mexico City are feeling the limits of available water.  The 
prospect is for the supply of accessible fresh water to increase by only about 10% 
over the next three decades, while human population increases by nearly 50%.  Yet 
our use of water is profligate, particularly in the cities and agriculture of the 
developed countries.  More efficient use of fresh water is essential.  Fortunately, 
there is good potential for this. 

 
Energy Productivity 

The efficiency with which energy is used can be significantly improved not only 
at the end use, but by moderate improvements throughout the chain of production, 
transmission and use.  Von Weizsäcker et al.36 have proposed a series of 
improvements of conventional electicity sources and uses, using existing technology 
and practice, some of which we have already discussed, that together could improve 
non-renewable energy productivity by a factor of four. 

A new generation of power stations using "combined cycle" gas turbines can improve the efficiency 
of conversion to electricity from the 34-40% typical of steam plants to 50-55% (or even 65%).  This 
means the same electricity can be generated by only about 70% of the fuel.  With optimised boilers 
and by taking advantage of opportunities to use combined electricity and heat generation, for large 
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buildings and factories, a further 25% of required fuel can be eliminated.  With better building 
insulation and more efficient appliances, demand can be reduced by a conservative 33%.  
Householders typically could reduce electricity demand by a modest 10% by being a little more 
careful and using better controls without reducing amenities.  Renewable sources, including passive 
solar design, solar hot water, photovoltaics, wind power, reactivated small hydro plants, biomass 
and biogas could provide a further 20% of remaining demand.  When these gains are multiplied 
together, the remaining requirement for non-renewable fuels is reduced to 25% of present demand. 

There are likely to be many other improvements in energy efficiency to be 
discovered.  For example, for twelve years an engineer in the 2400-employee 
Louisiana Dow chemical factory ran an annual competition among employees to 
propose ways of saving energy and eliminating waste that would pay for themselves 
within one year.  Although the employees received nothing in return but the 
recognition of their peers, the average return on investment was 204% within a year, 
and in the best year the return was 470%.  Savings achieved each year were in the 
millions or tens of millions of dollars.  As von Weizsäcker et al. comment, 

"Dow is one of the world's largest and most sophisticated chemical companies - 
a leader in a cut-throuat industry noted for penny-pinching.  Dow's competitors 
would hardly say that Dow is stupid or lazy.  Yet Dow has made the astounding 
discovery that there are $10,000 and $100,000 bills lying all over its factory floors 
- and that the more of them it picks up, the more it finds."37 
This example says much about conventional attitudes and markets in America.  

As noted, the employees received no share of the benefit, though clearly they 
deserved to.  Not only that, when the engineer retired, the program was 
discontinued in a restructuring.  The CEO had not known about the program, which 
may have been an important reason why it succeeded.  Neither have Dow's 
competitors taken up the lead.  Even Dow's other divisions have ignored the 
potential of such a program38.  Japanese managers must smile knowingly when they 
hear this story. 

 
Reducing Material Flows 

In our present industrial system, most materials are mined, used once, and 
dumped.  It is in material flows that our industrial system is perhaps the most 
profligate.  About 2,000 tons of material is mined, extracted, shovelled, moved, 
pumped and dumped every year for each American family.  Total annual wastage of 
materials in the U.S., excluding waste water, exceeds 20 billion tons.  Such vast 
material flows not only disrupt and pollute the Earth, they involve a large 
proportion of our total energy usage. 

In 1990, 56 kg (123 pounds) of solid and liquid material was moved per person per day in the U.S.  
This included 21 kg of fuel, 21 kg of construction materials, 6.8 kg of farm products 2.7 kg of forest 
products, 2.7 kg of industrial minerals and 1.4 kg of metals.  Looked at another way, the average 
daily per capita material flow involved 59 kg of gaseous emissions, 20 kg of material artifacts, 6 kg 
of concentrated wastes, with 1.6 kg of wastes dissipated into the environment in such forms as 
pesticides, fertilisers and particles of rubber worn from tyres39.   

Carpets provide an instructive example of how material waste can be reduced.  
Traditional carpet is manufactured in very wide strips - as “broadloom”.  When a 
patch of it becomes worn, the whole thing has to be pulled up and replaced.  This 
can involve moving all the furniture and stopping office work for  a day.  The old 
carpet traditionally is then dumped, though most of it is servicable.  Interface 
Corporation of Atlanta realised that it had consigned over 2 billion kilograms of its 
carpet to landfills, where it will remain for perhaps 20,000 years.  Each kilogram of 
carpet embodies the 2 kg of fossil fuel used in its manufacture, in addition to the 
actual petroleum-based nylon that it is composed of.  By changing to carpet tiles, and 
by offering to provide the service of covering floors rather than the product of 
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broadloom carpet, Interface eliminated 80-90% of this waste.  This is because only 
10-20% of the carpet typically becomes worn enough to need replacing, and these 
areas are usually not covered by furniture, so replacement is easy40. 

The 3M Company of Minnesota has been a pioneer of profitable waste reduction.  Starting in 1975, 
it has had a long-standing program called 3P - Pollution Prevention Pays - which features incentives 
for technical staff to modify processes so as to reduce hazardous waste while reducing costs.  Over 
a 15 year period 3M saved $537 million while substantially reducing its air pollution, waste water 
and solid waste.  Emissions were targetted to be reduced by 90% by 1990 and eventually totally 
eliminated41. 

There are other examples where the potential to reduce material flows are obvious once the 
question is recognised.  Office chairs can be built with a sturdy, durable, ergonomic frame and easily 
replaceable coverings.  Instead of using organic solvent cleaners once and then disposing of them 
(purchase cost $30,000 per year, disposal cost $9000 per year) a furniture maker installed two stills 
that recover 75-90% of high-purity solvents, for a payback period of less than 1.5 years.  A greeting 
card manufacturer reduced its emissions of volatile organic solvents by 80% , mainly by switching to 
water-based inks.  The same company reduced solid waste by about 70% in five years42. 

A 1992 U.S. survey of 75 case studies of pollution prevention in industry found an average payback 
period of only 1.58 years, or an annual return on investment of 63%.  Xerox Corporation achieved a 
reduction of waste by more than 90% by 1997.  AT&T reduced its toxic air emissions by 95% and its 
CFC emissions by 98%.  Many other examples can be cited43. 

 
Small-Scale Agriculture is More Productive 

Modern and mechanised chemical agriculture does not yield the greatest 
productivity of the land.  It may yield the greatest short-term profit, but generally it 
is at the expense of long-term fertility and health of the environment and it involves 
the long-distance transport of seed, fertilisers, insecticides, and the crop product.  If 
the challenge is to feed the world’s billions, as agribusiness and biotechnology 
advocates argue, then the solution is not short-term financial returns, nor even clever 
technological enhancements of plant and animal growth, but to nurture the land so 
as to maximise its productivity. 

Land is more productive under a well-balanced traditional mixed farm regime, 
as the following description of mixed farming explains. 

Low-grade land can be used to grow foodstuffs for livestock, and high-grade 
land for cereals and vegetables for marketing.  The unused portion of crops can 
be fed to livestock, either direct or as silage, or used as bedding.  The waste from 
livestock is recycled onto the land to improve fertility, and rotation of crops and 
husbandry to maintain the soil’s fertility is simple.  The diversity of crops and 
animals means that distributed pockets of land neglected by the agribusinesses 
are far more likely to be used.  As a result, the land is far more productive under 
a mixed system of management than under a monoculture system.  Also, mixed 
farming produces a wider range of crops more locally, involves fewer net inputs 
and fewer additional resources, particularly chemicals44. 

Mixed farming is more productive, produces healthier food, is kinder to the 
environment and involves less transport, both of inputs and of products.  If true 
costs were more accurately reflected in prices, the balance of competitiveness would 
tilt back towards smaller, more productive mixed farms.  Small-scale mixed farming 
is more labour intensive, but proper pricing of fossil fuels and the environomental 
damage caused by pesticides and chemical fertilisers would reveal a truer cost 
benefit of employing human labour, while reducing the pervasive problem of 
unemployment. 

Other systems of agriculture are being developed or revived that rely on natural 
controls to manage crop pests and that use carefully integrated systems of rotation 
and complementary crops and livestock to maximise fertility and productivity.  
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Many traditional agricultural practices have long exploited this kind of approach.  
Unfortunately much of the sophisticated traditional knowledge is being lost under 
the assault of finance-driven cash cropping in poor countries. 

Until really sustainable systems become more widespread, there are many 
improvements that can be readily made.  An example is the Landcare program in 
Australia, which promotes soil conservation and the preservation of fertility through 
improved farming practices and plantings.  Tillage and drainage patterns tailored to 
the undulations of the land use scarce water more effectively while reducing soil 
erosion.  Fast-growing bushes and trees are used to halt destructive erosion gullies.  
Trees are a key component.  Much of the original open-woodland tree cover was 
removed in ignorance by pioneer settlers in the nineteenth century.  Now, extensive 
planting of native trees and bushes is used to form wind breaks and shelter belts.  
These improve yields by reducing stress from wind and sun.  They also increase bird 
populations which control insect pests.  Replanting of native trees and grasses is also 
an important part of the solution to salination problems, in conjunction with 
improved grazing management. 

Irrigation in semi-desert and desert areas is often extremely wasteful of water.  
The efficiency of water use can be increased, and other savings made, through the 
use of subsurface drip irrigation.  A commercial farm in Arizona uses drip lines 20-
25 cm (8-10 inches) deep, combined with shallow tillage and reduced need for 
planing the field surface.  With active monitoring of soil moisture, nearly 100% of the 
applied water is absorbed by plant roots, compared with 40-60% typical of 
conventional good practice.  This reduces wastage of fertilisers and herbicides and 
avoids raising the water table and salt levels.  Dissolved systemic insecticides are 
delivered directly to plant roots.  On this farm energy used for tillage was reduced 
by 50%, herbicide applications by 50%, nitrogen fertilisers by 25-50% and pumping 
energy by 50%, while crop yields increased by 15-50%.  Overall, water is used 1.8-2.4 
times more efficiently45. 

 
Synergistic Efficiencies 

A consistent theme emerges from the preceeding examples:  greater savings can 
often be achieved by thoughtful integration of systems than from improvements in 
individual components.  This applies from the small scale of refrigerators up to the 
large scale of cities.  Furthermore, the greater the level of integration, the greater 
seem to be the potential efficiencies.  It is from the synergies between different parts 
and different levels of our complex technological civilisation that the greatest gains 
in efficiency may emerge. 

A complementary lesson is that some excellent innovations might be wasted 
unless they are integrated into an appropriate larger system.  For example, clever 
twenty-first century technologies like photovoltaic cells are of little use in twentieth-
century-style buildings that use electricity for all sorts of inappropriate tasks, that 
waste huge amounts of energy, and that are sited in antiquated nineteenth-century-
style city designs.  This seems to be part of the reason for the slow acceptance of 
photovoltaics, since their greatest benefit is not apparent until they are integrated 
into sensible houses and cities - once this is accomplished, it becomes possible to 
conceive of doing away with many traditional giant power stations and power grids, 
with major savings of money and the environment. 

Achieving a high level of integration may require close attention and innovative 
thinking.  For example, when a building approaches high efficiency, details become 
important.  Cold water that enters a toilet tank absorbs heat from the house, which is 
then lost when the toilet is flushed.  Refrigerator waste heat can be used to pre-heat 
domestic hot water.  In the Sydney Sustainable House, ventilation and airflow was 
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one of the most important aspects requiring integrated design, since it was relevant 
to heating and cooling, indoor air quality, control of dampness in the foundations 
and effective disposal of heat from the refrigerator, which uses 70% of the household 
electricity.  In the German Passivhaus, cold, fresh winter air is “tempered” to about 
8°C (46°F) by passing it through underground pipes, and it is then heated a further 
70% by warm, stale air passing through a heat exchanger. 

The examples we have discussed suggest great potential for an enormous 
amount of integration at high levels, such as within a city.  The city of Curitiba 
provides the most advanced example of this kind of thinking.  In a well integrated 
city, the transportation system, street design, housing layouts, water flow, parks, 
flood control and many other aspects can be harmonised and optimised in 
synergistic ways. It is at such high levels that we begin to glimpse a very large 
potential for saving money as we improve our quality of life and reduce our use of 
resources. 

Another theme in the foregoing examples is that many current inefficiencies 
derive from centralisation.  Water distribution systems and sewerage collection 
systems involve huge capital expenses.  Electricity distribution involves significant 
losses.  In each of these examples an associated company or bureaucracy also 
typically has promoted wasteful use of their “product”.  Road systems are perhaps 
the least recognised for their centralisation and for the far-reaching inefficiencies 
they generate.  Urban layout and infrastructure basically are dictated by road and 
highway engineers, and once that layout is dictated other forms of transportation are 
disadvantaged or excluded.  Traffic-choked cities are inefficient and polluted, and 
the quality of life of urban residents is degraded. 

Furthermore, highly centralised systems are vulnerable to breakdown or 
deliberate attack.  This vulnerability was dramatised by three incidents in 1999.  The 
city of Auckland, New Zealand, was blacked out for several days because of a failure 
of a power generator.  Melbourne, Australia, was without natural gas supplies for 
two weeks because of an explosion at a natural gas plant.  Sydney’s water was 
declared unusable for several days because of excessively high counts of micro-
organisms.  Older New Yorkers will sympathise with Aucklanders, since New York 
and adjacent parts of the U.S. suffered a famous blackout in the 1970s due to a 
collapse of the electric distribution system. 

Centralised systems lack the organic adaptability through which inefficiencies 
can be progressively weeded out.  The problem is exemplified by the extreme cases 
of the former communist nations, which accumulated enormous inefficiencies 
because of the rigidities of central planning.  It is ironic that the capitalist system that 
set itself as the bitter enemy of communism suffers from the same malady. 
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23. Characterising Quality of Life 
 
The Gross Domestic Product gives such a distorted and incomplete picture of  

how our economy is serving us that policies and priorities are severely distorted.  
One of the most powerful ways of fostering change for the better will be simply to 
provide more accurate information on our present situation.  For example, the Index 
of Sustainable Economic Welfare (ISEW), introduced in Chapter 2 gives a rather less 
flattering view of the benefits of neoliberal policies than does the GDP. 

More accurate information will actually be essential to the politics of 
transformation because, as we have seen with energy-efficient buildings, it is quite 
possible that the GDP will fall as we eliminate wasteful practices.  If we don’t have 
in place clear measures of the benefits of the new course, then defenders of the 
current order will claim the sky is falling, along with the GDP. 

A lot of work is already being done on better ways to characterise our situation.  
If even a few reasonably sensible, reliable and comprehensive indices of our well-
being were regularly published and widely reported, support for neoliberal policies 
would be undermined, and more people-friendly and Earth-friendly policies would 
be encouraged. 

It will not be an easy task to define and agree on ways of characterising our 
quality of life that are concise, reasonably comprehensive and generally in accord 
with our values, expectations and judgements.  On the other hand it will not be hard 
to do better than present practice, which is deficient to the point of absurdity.  Even 
a few measures roughly in accord with what we want would be a good start, 
because they would encourage us in roughly the right direction instead of 
completely in the wrong direction. 

 
Quality of Life 

What constitutes quality of life is not something fixed that can be decided once 
and for all.  Quality of life is what people decide it to be, hopefully informed by 
mature self-awareness and by an understanding of the consequences of their choices.  
The appropriate way to decide what constitutes quality of life at any given time is 
through the political process.  Here I mean “political process” in the most general 
sense of the way a society arrives at collective perceptions and decisions.  At present 
the political process in many countries is narrow, superficial, divisive and juvenile.  
The implication is simply that if we don't like our political processes we must 
improve them.  This will come about not by decree but by each of us learning greater 
maturity and adopting better values.  If we change ourselves, politicians will follow.  
Neither political nor personal change is easy, but that doesn’t alter the fact that our 
collective choice of what constitutes quality of life can only be made through a 
political process. 

Though every person will have their own preferences on what constitutes 
quality of life, there are some things most of us will be able to agree upon readily.  
Most of us should agree that quality of life is not enhanced by car crashes, by 
pollution, by unemployment, by the destruction of productive enterprises and by the 
exporting of jobs, for example, so we should be able to agree that they count 
negatively, rather than positively or neutrally as at present.  We are likely to agree 
also that mothers' care is positive and might be counted, though it is not at present.  
Though there will be a wider range of preferences on what constitutes a healthy and 
pleasant urban living environment, there is still likely to be some broad agreement.  
The preservation of landscape, wild places and biodiversity will count as something 
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positive with most people, though the importance of biodiversity could be more 
widely appreciated than at present.  The importance of leisure time and social time, 
the cultivation of sport and art and so on will be important for most. 

Our present political processes are already slightly wiser than conventional 
economists' views, because most of the factors mentioned above are accommodated 
to some degree, even in the diminished civic world of the early twenty first century.  
It is not really controversial that politics should be about our quality of life.  The 
problem is that the self interest of some groups interferes with the process, and one 
of the major interferences is through the information that is fed into the political 
process, which is highly incomplete and often severely distorted.  The misuse of the 
Gross Domestic Product is only one example from a more pervasive problem. 

 
What and How to Measure or Characterise 

The idea of reducing our lives to accountants’ entries may be distasteful, but it is 
being done anyway, and done very badly.  In fact much of our distaste probably 
derives from knowing that conventional public accounting gives such a limited view 
of our lives.  Still, it is not obvious how family values, mothers’ love and wilderness 
might be included in national accounts.  However those who study such things have 
devised some useful methods.  A simple and effective method is just to ask people 
what their own qualitative assessment is;  for example:  “Has the quality of your life 
improved or declined over the past five years?”46.  More specific questions can 
explore a range of social and personal aspects of life.  In fact polling methods very 
much of this kind are used regularly in standard economic management, to survey 
such things as “business confidence” and “consumer sentiment”. 

Between such qualitative assessments and traditional economic indicators is a 
large range of topics for which useful quantitative information can be gathered, at 
least in principle.  Some, like crime statistics, are already gathered regularly in many 
countries.  Others could be gathered but are not;  for example, the rates of under-
employment and over-work could be measured regularly and readily by polling 
methods, asking people if they would like to work more or less than they are at 
present.  Such polls have been taken and indicate that unemployment is typically 
nearly double the officially measured levels47. 

Other information, perhaps especially information about the state of the 
environment and its significance for us, may be quite difficult to gather, or we may 
still be learning what questions to ask.  For example, rates of soil loss by erosion 
could probably be measured with useful accuracy, but significant effort would be 
required.  Degradation of soil quality would be harder to measure, but some useful 
sampling could surely be developed. 

On the other hand, concentrations of potentially harmful chemicals in the 
environment and in our bodies are still difficult in principle to measure because 
there are so many artificial chemicals, and reliable tests are available for only a small 
fraction of them.  Human-caused emissions of greenhouse gases are already 
measured with useful accuracy, but natural sources and sinks of these gases are not 
yet well understood, and even if they were we are not sure exactly how much the 
world’s climate might be affected.  For difficult issues like these, a sensible approach 
is to combine precautionary policies with continuing efforts to develop ways of 
monitoring those things that can usefully be monitored. 

A vexed question is whether some of the non-monetary information can be 
converted into a monetary value.  In fact, as we have seen, monetary value cannot be 
defined for some things, like the bioshpere, that cannot be exchanged for anything 
else.  However we don’t need to assign a monetary value to the biosphere.  Rather, 
we need to change our behaviour, and we may be able to find a monetary value for 



   
  

 

252 

changing our behaviour, for example by imposing a tax until our behaviour changes. 
 

How to Use the Measures 
After information is gathered, we need to consider how it is to be used.  For 

example, information might be aggregated into a few indices, or into a single index 
like the Index of Sustainable Economic Welfare.  Alternatively, information might be 
separated as monetary indices, other quantitative indices, and polls of qualitative 
judgement.  They can also be separated into economic, social and environmental 
categories.  The latter approach has been called the triple bottom line.  It would serve 
well to highlight the very different kinds of concerns involved with the material, 
social and environmental aspects of life.  Yet another useful distinction, which is an 
extension of the accounting idea of capital, turnover and profit, is between an 
endowment, a process by which the endowment is used, and a result.  These more 
general concepts can be applied equally well to economic, social or environmental 
categories. 

This is a field that is being developed quite actively, by government agencies as 
well as by private and academic researchers, and some recent efforts are surveyed by 
Trewin48 and by Halstead49.  Greater detail can be found in other references50. 

 
Elementary Accounting 

In spite of sophisticated efforts to develop useful measures, the information used 
in the public discourse is often still of limited or poor quality, and we still need to 
ensure that elementary accounting considerations are met.  For example, some 
things add to welfare, other things detract from welfare, and their measures should 
be treated accordingly.  Capital should be distinguished from income.  A decrease in 
capital (whether financial, built, social, or environmental) should be counted as a 
loss. 

The construction of the the Genuine Progress Indicator 51, which is a variation on 
the Index of Sustainable Economic Welfare we encountered in Part 1, illustrates 
some of the main issues.  The Australian GPI for 1996 is a useful example (Table 6.1), 
since it shows which factors are more important, which are less important, which are 
beneficial and which are costs. 

The first requirement of good accounting is to get the sign right, so there are 
both positive and negative contributions to the GPI.  By far the largest positive 
contributions to the GPI are so-called final personal (monetary) consumption and an 
appropriate portion of unpaid household and community work.  Only the former is 
counted in the GDP, so the GDP misses about one third of productive activity.  
Other positive contributions include a portion of public “consumption” expenditure, 
such as on recreation and culture, a portion of services provided by public capital, 
such as roads, and growth in capital stocks.  The detailed consideration of how to 
define and categorise the various sums is a worthy topic52, but it won’t be pursued 
very far here, because here the focus is at a grosser level, such as noticing that some 
things belong in the debit column, and that there should be a debit column. 

In the GPI many items are subtracted.  These include costs of unemployment, 
under-employment and overwork.  Overwork turns out to be a major cost item.  A 
proportion of health and education costs are subtracted, on the grounds that they are 
“defensive”, meaning that they defend against existing illness, or against being left 
out of the workforce.  The costs of transport accidents and industrial accidents are 
subtracted, along with the costs of crime.  A group of environmental items is 
subtracted, some relating the urban environment or human activities, like 
commuting and noise pollution, some relating to the broader environment, like air 
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and water pollution, land degradation, forest losses, resource depletion and 
atmospheric change (greenhouse gas accumulation and ozone depletion). 
 
 
Table 6.1.  Australian Genuine Progress Indicator, 199653. 
 

 
 
 

Not all unpaid work should be counted as a contribution to the total welfare of 
society.  For example, some household activities are undertaken for pleasure and 
should be counted as “consumption” rather than production.  On the other hand, 
much unpaid community work and some household work contributes to the general 
welfare of society and should be counted as such.  A useful way to distinguish 
production from private comsumption is to count as production those things that 
could be done by hired help without diminishing the enjoyment of the householder.  
Even this distinction is not sharp, because many people regard meal preparation or 
growing vegetables in the back yard as leisure, at least some of the time. 

The difficulties and subtleties of measuring unpaid work should be taken as a 
caution on the accuracy of the results rather than as a deterrent from making an 
estimate.  For example, unpaid household and community work is estimated to 
amount to $155 billion in the 1996 Australian GPI, compared with $261 billion of 
monetary personal consumption (in 1990 dollars)54.  Even if the figure for unpaid 
work is uncertain by 30% ($47 billion), the potential error is still only a fraction of the 
error incurred by ignoring it completely, as is done in the calculation of the GDP. 

Unpaid work or production in traditional, non-monetary economies is a greater 
proportion of total activity in many less-developed countries.  Ignoring the non-
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monetary sector produces a much more distorted picture of such an economy.  For 
example, even though Bangladesh is clearly quite poor, the portrait of it that 
emerges from even a rudimentary understanding of its village life is very different 
from the international financier's characterisation of it as a "basket case"55.  Even a 
rough assessment of non-cash and traditional economies in developing countries 
would be far better than none. 

Such a straightforward innovation could have far-reaching import.  A significant 
part of the purported growth of some developing economies is really only a shift 
from traditional activities that are not counted to cash activities that are counted.  If 
social and environmental factors are also taken into consideration, the so-called 
“development” of Third World countries might be seen instead to be regression, 
social disintegration and impoverishment, as the discussion in Part 3 suggests. 

Changes in capital stocks are estimated and included in the GPI, although not as 
completely as would be desirable.  Financial and built capital are accounted for in 
the traditional way.  Environmental or natural capital is partially included through 
some of the items listed above, but only implicitly, since there are no explicit entries 
for changes in natural capital.  It is desirable also to account for changes in human 
capital (the accumulation of health, skills, knowledge and experience of individuals) 
and social capital (political, legal and commercial institutions, supportive and 
trusting communities).  However good ways to characterise the latter two categories 
are still under exploration, and they have been omitted only for this reason. 

In Britain and Australia the proceeds of sales of public assets have been counted 
as revenue.  This is a quite blatant and elementary violation of accounting principles.  
A related deficiency is to ignore lost income.  When Australia's telecommunications 
company (Telstra) was partially privatised, the Government's sales pitch ignored the 
fact that Telstra had been making profits of over $2 billion per year, and those profits 
were going into government revenue and hence benefiting the entire community. 

 
Accounting for the Whole Society 

The fragmentary way in which we attempt to characterise the state of our society 
leaves us vulnerable to deficient government and to overt abuse.  When so many 
costs are not counted, or are counted so incompletely, it is easy to hide costs by 
shifting them into categories that are invisible to our accounting systems.  We have 
already discussed how the private sector, and large corporations in particular, have 
made an art form of externalising costs, but governments are just as guilty.  A simple 
and common example is that governments reduce the level of a service, or fail to 
provide a service, without any attempt to find out what costs are thereby imposed 
on the wider community.  With more complete accounting, these forms of 
exploitation would not be so easy or so pervasive.  The sheer incompetence of much 
so-called governing would also be more evident. 

The principle required here is to account for the costs and benefits to the whole 
society, rather than just to a few dominant sectional interests, regardless of whether 
costs and benefits fall in the public sector or the private sector. 

Many inefficiencies in our societies arise from the lack of integration of complex 
structures and systems, like cities.  Lack of information is a major impediment to 
improving integration and efficiency.  With large gaps in information, 
misconceptions and guesswork feed self-interest and acrimony, which can quickly 
derail constructive debate.  Even with good intentions, a government cannot 
sensibly determine good policy when the real costs of alternatives are unknown. 

For example, debates about public transport in Australia and the United States 
are usually conducted on the basis of highly incomplete information.  Because of 
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prevailing ideological biases against government spending, a common attitude is 
that public transport should not be subsidised at all by governments, but that a 
minimal service is maintained to serve the poorest members of society who do not 
own cars.  The full costs of this option, compared with alternatives, are usually 
ignored or unknown.  The debate can be focussed more constructively by asking the 
question “What are the costs of not having public transport?”  To answer this 
question, we must take account of the costs of public infrastructure to serve private 
transport and the many indirect costs incurred, such as air and noise pollution and 
urban sprawl with its many associated inefficiencies. 

Part of the reason the costs of not having public transport are ignored is that 
sectional interests benefit.   Some of the dominant sectional interests served are 
governments, who want to reduce taxes, business in central business districts, who 
don’t want to know about the costs imposed on their employees by their choice of 
location, and the real estate industry, which profits from inflated inner city land and 
building prices.  All such costs need to be counted, regardless of where they fall, if 
we are to make sensible choices. 

A related impost on society arises from the neoliberal fixation on efficiency, 
which is usually defined in very narrow terms that ignore many costs.  As used by 
conventional economists, “efficiency” means the greatest amount of production at the 
lowest cost to the producer.  This definition accords with producers’ imperative to 
reduce costs in order to increase owners’ profits.  It also seems, superficially, to fit 
with Adam Smith’s and the neoclassical theory’s conclusion that the self-interested 
drive to maximise profits in a free market will yield the most efficient economic 
system.  However this conclusion depends on the critical assumption that producers 
bear all of the costs of production.  As we have already seen, this is quite patently 
not true in our present system. 

If producers externalise costs onto the rest of the community and onto the 
environment, then in order to judge the efficiency of the whole system (quite apart 
from its fairness), we must look at the total cost to society and the environment.  If, 
pursuing this approach, we include the costs of social and environmental 
degradation in our assessment of costs, then we face the question of whether greater 
production is necessarily the desired goal.  To cover this, we must broaden the goal to 
be greater quality of life, whatever we might choose that to mean.  This line of thinking 
thus moves us right away from efficiency as a goal. 

Governments might take unemployment more seriously if more complete 
accounting were available.  Governments in developed countries stress productivity 
over employment.  They define the productivity of workers as the ratio of the output 
of an enterprise to the number of employees it has.  Automation is the main means 
by which this version of worker productivity is increased.  Another way, recently 
popular, is “downsizing”, which often means simply cutting the workforce and 
expecting the remaining employees to accomplish the same amount of work.  
However automation and downsizing displace employees into unemployment, and 
thereby shift costs from companies onto society.  The large costs of overworking the 
remaining employees are also shifted onto society. 

A potentially useful measure would be national productivity, defined as the ratio 
of national output to the total potential workforce, employed plus unemployed and 
under-employed.  Such a national productivity number would better reveal the real 
inefficiency of carrying unemployment. 

Unemployment represents a major inefficiency in an economy, since the 
potential output of the unemployed is forgone, they must be supported at some 
minimal level by the government or others, and because the resulting social stress 
generates costs.  The inefficiency of unemployment would be more visible if we 
regularly published measures of the total costs of unemployment, under-
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employment and overwork. 
The total cost of unemployment is not made explicit in either standard GDP 

accounting or in the GPI, because the cost of lost production is already missing from 
total final personal expenditure.  The cost of lost production has to be estimated, for 
example as the number of unemployed times an appropriate average income (the 
value of their work foregone).  To this must be added estimates of the social costs, 
taking advantage of existing social research on the subject. 

For example, the official rate of unemployment in Australia in the late 1990s was 
around 8%.  The real rate, including under-employment and those who had given 
up looking for work, was probably more like 15%56.  If the unemployed could have 
earned the same average income as the employed, probably a modest over-estimate, 
then the economy would have been losing about 15% of potential production.  In 
other words, the economy was running at only about 85% of capacity.  Thus in Table 
6.1 the total in the credit column could have been 15% or $71 billion higher.  Social 
costs, such as crime and sickness, would add to this.  This amount is already over 
16% of the GDP for that year and nearly 25% of the GPI (Table 6.1).  Since the GPI is 
a more plausible measure of the net benefit of all of the country’s economic activity, 
we see that unemployment and under-employment detract substantially from the 
quality of our lives. 

 
Information Flows, Governments and Media 

Much of the information discussed above is not readily available, not just as a 
result of oversight or the difficulty of gathering the information, but also because 
there are powerful interests that restrict, distort or otherwise manage the flow of 
information.  Prime culprits are governments, big business, and the commercial 
media.  The GDP is a prominent example of seriously incomplete, misused and 
manipulated information.  It persists in the public discourse because it serves the 
interests of big business, and the lackeys in government who serve the interests of 
big business.  Given the role of corporate donations to election campaigns, these 
lackeys include most members of parliament or congress in most developed 
countries.  To overcome these problems, it will be necessary to create more 
independent institutions that are capable of gathering and disseminating important 
information. 

Of course only a portion of the vast amount of information that flows within our 
societies is directly pertinent to the functioning and managment of our societies and 
economies.  Much of the rest serves our broader social and cultural interactions.  To 
distinguish the information relevant to the functioning of society, I will refer to it as 
public information. 

Governments routinely distort, restrict or refrain from gathering important 
information so as to present themselves as competent managers of the public 
business.  Many of the omissions relate to social and environmental costs, because 
governments want to hide the costs they have shifted into those areas, but some 
absent information relates more directly to government functioning.  For example, 
no government in the world collates information on public subsidies paid to the 
private sector57. 

Commercial media have a profound influence on information flows, and thence 
on the quality of our society.  Some of this influence is through direct distortion or 
obstruction of the information flow, while some of it is less direct.  For example 
media routinely foster acrimony in political and social processes, because 
controversy and sensation sell newspapers and boost ratings.  Another way is 
through the saturation barrage of advertising that underpins our present obsession 
with material possessions, principally by fostering our infantile insecurities. 
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The major news biases of the media are biases of omission.  For example, during 
the 1970s, the activities of murderous regimes in El Salvador and Guatemala were 
only marginally reported in the United States, often through the filter of 
Government statements, and there was little editorial concern.  Australia's media 
only marginally reported the monumental level of corruption and nepotism that 
until recently prevailed unchallenged in our nearest neighbour, Indonesia, while 
successive Australian Governments pandered to the previous Indonesian 
Government.  My personal experience, from living many years in the U.S., is that 
most U.S. media are very provincial in the range of their news coverage, despite the 
enormous influence of the U.S. in the world.  Smaller countries cannot afford to be so 
oblivious to the world. 

Much of the influence of the commercial media is also due to the internal culture 
that grows out of commercial constraints.  Media de-emphasise news that may 
offend advertisers or hurt their proprietor's larger interests, including his 
conservative political views.  Otherwise thick-skinned journalists can be highly 
defensive about this issue and often misrepresent it as a charge that their proprietor 
tells them what to write.  While that may occasionally be true, the main means of 
influence is simply that everyone knows the constraints, a culture develops and 
those who support the culture tend to rise to positions of influence, whereas those 
who do not tend not to prosper. 

Commercial interests routinely propagate highly selective information, not only 
about the putative merits of their own products but also about more general issues 
that might affect the profitability of their business, such as broad areas of economic 
management and the regulation of labour, safety, health and the environment.  This 
can take the extreme form of disinformation, as when a front organisation is formed 
whose name sounds like an environmental organisation but which propagates the 
narrow self-interest of a special interest group, such as the wood chipping industry.  
A substantial fraction of what are purported to be news stories in newspapers are in 
fact press releases by industry organisations dressed up as news stories and run by 
media with no attribution.  Another insidious form of information management that 
has recently emerged takes the form of teaching material or actual course units 
supplied to schools by corporate sponsors. 

 
Public Information - New Institutions and Processes 

Judged by the criterion that governments and economic and social institutions 
and systems should exist to serve people, rather than the reverse, the flow of public 
infomation in most countries can fairly be described as crippled and pathetic, 
compared with what would reasonably serve the public interest.  We need to 
contemplate major new institutions and processes to overcome the present 
deficiencies in the flow of public information. 

We should recognise that public information is far too important to be controlled 
by a few powerful interests.  Public information deserves to be recognised as a 
central pillar of a healthy society, and accorded special status and institutions 
befitting its role.  The recognition would be analogous to our recognition of the 
importance of an independent judiciary, although of course the institutions of public 
information would require different forms appropriate to its role. 

Several countries have national and reasonably autonomous radio and TV 
broadcasting services, the archetype being the British Broadcasting Corporation.  In 
my own experience, having lived in both Australia and the U.S. for extended 
periods, the Australian equivalent adds a great deal to the flow of public information 
while providing some balance to government and commercial biases.  The 
Australian Broadcasting Corporation also adds immensely to the entire national 
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culture by providing an outlet for culture other than lowest-common-denominator 
commercial fare.  People appreciate this role, and rally to defend it against regular 
and sometimes hysterical accusations of bias from governments and far-right 
commentators.  Other countries would be well served by emulating these examples.  
The U.S. equivalents depend on financial support from audiences and, although 
valuable and worthy,  are feeble by comparison. 

A useful extension of the BBC model would be to establish national newspapers 
along the same lines.  Radio and TV are usually too ephemeral to give more than 
impressionistic information, and newspapers are still a major conduit for specific 
information, so this could substantially improve the flow of public information. 

A more substantial step in the longer term would be to disperse the ownership 
of media outlets into the communities they serve.  The idea is that media should be 
owned by their employees and customers, with no individual or organisation 
permitted to own more than a very small fraction, such as 1% or 0.1%.  They could 
still function as autonomous commercial entities, but without being dominated by 
the narrow interests of a few extremely wealthy owners, as at present.  This 
arrangement would not eliminate commercial pressures exerted through advertisers, 
but there would be some balancing pressure from broader community interests 
where now there is almost none. 

Not only information broadcasting but information gathering needs to be 
reformed and augmented.  The better public services in some countries retain a 
significant capacity to gather important public information with some independence 
from the government of the day.  However governments routinely interfere in the 
release of this information and they have a large long-term influence on the kinds of 
information that are gathered.  It is desirable to vest the function of gathering public 
information in much more autonomous institutions.  Such institutions would need 
to be publicly funded, so as to be independent of commercial interests, but with clear 
limitations on the ability of the government of the day to interfere.  Some 
mechanisms would also be needed to ensure they continue to serve the public 
interest. 

These are challenging requirements, but they are not unprecedented, since arms-
length, semi-autonomous public agencies are not uncommon.  Even a modestly 
successful institution that regularly gathered and disseminated reasonably 
comprehensive information on the state of society and the environment would be a 
large improvement on present practice.  The ultimate assurance of good 
performance would have to come from widespread public acceptance and defence of 
the central importance of independent sources of public information. 
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 Part 7.  Malign Money 
 
 
 
 
The bank hath benefit on the interest on all monies which it creates out of nothing. 

- Charter of the Bank of England. 
 
 
 

Money will cease to be the master and become the servant of humanity.  Democracy will rise 
superior to the money power. 
- Abraham Lincoln, 1865. 

 
 
 
 



 

 

262 

Pre-empting Hitler – the Path Not Taken 

In 1932 the town of Wörgl in Austria was severely depressed1.  Unemployment 
was about 30% and the town was having difficulty paying its workers because 
citizens had fallen behind in paying their taxes.  About 200 families were 
penniless.  Conditions were as bad in neighbouring towns as well.  There were 
many things that needed to be done in the town, such as re-paving the streets, 
and extending the town’s water supply.  There were also people able to do the 
work.  The problem was a lack of money, which was caused by the economic 
depression. 

Rather than spending the meagre 40,000 schillings on hand directly on town 
works, Mayor Michael Unterguggenberger decided to bank it as a guarantee to 
back the issue by the town of stamp scrip money.  For this scrip to remain 
valid, a stamp to the value of 1% of the scrip’s face value had to be pasted on 
the back every month.  In effect, the value of the money declined by 1% per 
month. The money was issued by paying the town employees half in official 
money and half in stamp scrip money. 

Since no-one wanted to be holding the money at the end of the month, they 
spent it as fast as they could.  This was really not a problem, since people were 
desperate anyway for the things they could buy with it.  Some even paid their 
taxes early.  Stores agreed to accept the scrip because people did not have 
much official money anyway, and because they would lose business to rival 
stores if they did not accept it.  In this way the stamp scrip spread through the 
entire community and was used for many things besides public works. 

For a period of about a year, activity in the town increased substantially, 
unemployment fell by 25%, and the town was able to undertake long-neglected 
public works.  The fees collected from the stamp scrip were used to feed over 
200 destitute families.  Investment in productive assets in Wörgl jumped by 
over 200% within a year.  The town began to prosper in the midst of severe 
depression.  Neighbouring villages copied the idea because it was working so 
well, and within a year mayors from all over Austria were wanting to know 
about “the miracle of Wörgl”.  

The idea of stamp scrip had been developed by Silvio Gessell, who first 
published his penetrating ideas in 19042.  The stamp scrip money in Wörgl 
circulated at about 12 times the rate of official money, because people always 
spent the stamp scrip first, so as to minimise the cost of the stamps required to 
keep it current.  As a result the money issued by the town was far more 
effective at stimulating (or rather, facilitating) local economic activity than if 
the Mayor had just spent his meagre supply of official currency on public 
works. 

Similar events had unfolded at Schwanenkirchen in Germany, a small village in 
which the main industry was a coal mine.  The mine was in danger of closing, 
but the owner offered to keep it open if his workers would agree to be paid 90% 
of their wages in stamp scrip.  This scrip was backed by the value of the coal 
they would extract from the mine.  The workers did agree, and within a few 
months the town had returned to prosperity in the midst of Germany’s 
depression.  This scrip circulated widely outside Schwanenkirchen and became 
the focus of a Free Economy (Freiwirtschaft) movement in Germany.  Over 2000 
corporations throughout Germany started to use the alternative currency. 

Schwanenkirchen and Wörgl attracted considerable attention, and many other 
Austrian and German towns showed interest in issuing stamp scrip.  However 
in the cases of both Schwanenkirchen (1931) and Wörgl (1933) the national 
governments intervened and outlawed the scrip.  They did this under pressure 
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from their central banks, whose monopoly was threatened.  Wörgl sued the 
Austrian central bank, and the case went to the Austrian Supreme Court, but 
was lost.  So the towns returned to high unemployment, despair and 
desperation. 

The fortunes of the Nazi Party in Germany closely followed the level of 
unemployment3.  Between 1924 and 1928, following the disastrous period of 
hyper-inflation of Germany’s official currency, unemployment declined from 
340,000 to 268,000 and the Nazi share of seats gained in elections declined 
from 6.6% to 2.6%.  By September 1930 unemployment had risen to over 1 
million and the Nazis held 18% of seats. By March 1933, unemployment was 
5.6 million and the Nazis held 44% of seats.  In November 1933 they gained 
92% of seats. 

Many unofficial exchange or currency experiments were also tried in the United 
States during the 1930s depression, although they were not always well set up 
and some of them did not succeed4.  The eminent economist Irving Fisher, 
together with Hans Cohrssen, proposed in 1933 that stamp scrip be introduced 
officially into the U.S.5, but their proposal was turned down on the grounds that 
it would undermine the established monetary system6. 

Instead President Roosevelt borrowed official currency to fund the work-
creation projects of the New Deal.  Although these projects helped many 
people, their effects were marginal and the United States did not really emerge 
from the depression until it became involved in World War II. 

The German path out of depression was through Fascism, which quickly led to 
war.  Although the United States did not provoke war, it only emerged from 
depression when the requirements of war forced it to re-organise its production 
systems.  Part of that re-organisation involved the issuing of a great deal more 
money than had been available during the 1930s. 

Schwanenkirchen and Wörgl also emerged from depression, although only 
briefly.  They followed a quite different path, a path that involved local 
initiative, free enterprise and a well-designed currency that liberated the local 
initiative and enterprise.  These towns required no help from their national 
governments.  All they required was to be left to prosper. 

The depression was caused by a failure of organisation, not by a lack of 
resources, talent or initiative.  In each example, depression was overcome by a 
change of organisation.  The crucial change is most readily apparent from the 
cases of Wörgl and Schwanenkirchen – the crucial change is simply to ensure a 
sufficient supply of currency. 

 



 

 

264 

24. Monopoly Money 
 
You might think economists would know a lot about money, since they measure 

everything in terms of money and since the acquisition of money is considered a 
prime virtue in modern capitalism.  It’s true that attempts to regulate the supply of 
money are a continuing concern of economists.  However those attempts are not 
very effective, and discussions of the nature and role of money are pervaded by 
confusion.  Most economists of almost every persuasion seem to be oblivious to the 
existence of monetary systems in which the supply of currency is a non-issue, 
because it adjusts quite automatically to the needs of commercial exchange.  There is 
equally little appreciation of other fundamental ways in which the monetary system 
affects the dynamics of the economy. 

Despite the widespread lack of understanding of money, there have been a few 
clear thinkers who have elucidated the nature of money and proposed alternatives 
to our present system.  There is even practical experience of alternative systems, 
both from the past and the present, although so far they have been at small scales. 

The general ignorance of money is a crucial omission.  Our monetary system 
plays a central role in the dynamics of our economic system.  As a primary signalling 
medium within the system, the quirks of the monetary system directly affect the 
larger economic system.  I will argue that our present monetary system causes or 
contributes to some of the most serious dysfunctions of our present economic 
system.  Replacing the present system with a healthy monetary system will be an 
essential step towards creating healthy economic systems. 

The stories of Wörgl and Schwanenkirchen have indicated there is more than 
one possible kind of monetary system, and they may also have given some clues as 
to what I mean when I say “monetary system”.  A monetary system is the system by 
which our money is created and destroyed, and the conditions that are attached to 
the creation, circulation and destruction of money.  There have been various kinds of 
monetary systems through history, and several kinds exist today. 

When I said money is “created” in the previous paragraph I was not referring to 
the printing of banknotes, nor to the minting of coins.  I was referring to the 
decisions that determine the total amount of money in circulation.  New banknotes 
are printed to replace old banknotes, which are destroyed, but banknotes are only 
issued into circulation after certain other decisions have been made.  Once banknotes 
have been issued, they function as money, but until then they are only fancy pieces 
of paper stored in a vault.  Our money can take other forms than notes, such as 
coins, cheques and nowadays even electronic impulses.  A dollar is money whether 
it takes the form of a note, some coins or a number in a computer. 

The main reason the topic of monetary systems is confusing is not that the ideas 
are so difficult but that our present system is such a confused mess.  It is a hodge-
podge of archaic, unfortunate, selfish and fraudulent practices.  It is also a highly 
centralised monopoly.  It would be hard to design a more dysfunctional combination 
of characteristics.  If you approach the topic expecting to find a rational and sensible 
system, you will be surprised and probably confused.  Clarity comes from thinking 
carefully about what money is supposed to be for. 

 
Some Historical Monetary Systems 

Many things have been used for money.  Some of them have been useful items, 
like grain or livestock.  Two advantages of using such common and useful items are 
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that most people will already have some, and their value will already be defined.  
Grain was used extensively as currency in ancient Egypt, and a sophisticated 
banking system was developed around it.  The use of livestock as money might not 
seem to be very practical, especially animals as large and valuable as pigs or cattle, 
but even cattle have been used as an exchange medium.  Sophisticated London 
financiers might prefer not to know that the English words chattel and capital both 
derive from the same root as cattle, while pecuniary comes from the French and Latin 
pecus, meaning cattle7. 

However there are problems with using such things as grain and livestock.  For 
example, livestock can die and grain can rot or be eaten by rodents.  There are 
benefits in using something more durable, and also more compact and easily 
transported.  For this reason, valued decorative items like jewelry, shells, precious 
stones and precious metals have been used as money in many cultures.  Cowrie 
shells and precious metals have been especially widely used.  A distinctive feature of 
such items is that their worth is mostly aesthetic, not practical.  Also, people might 
already have been in the habit of exchanging them at social occasions like weddings.  
Glyn Davies emphasises that early forms of money in many cultures emerged from 
such deep social contexts, and their earliest primary use was not necessarily in 
commerce8. 

Precious metals have the advantage of being compact, durable and divisible, and 
they have been used often as money.  Their value is usually in proportion to their 
quantity, which can be determined by weighing.  The practice of weighing precious 
metals has been widespread in the past.  The English words spend, expenditure and 
pound come from the Latin expendere, meaning "to weigh".  To save the bother of 
weighing, precious metals can be pressed into standard sizes, which can be counted.  
This is the origin of coins, which became widespread with the Greeks and Romans. 

Coins made of precious metals can work well as money, but a problem emerged 
as commerce and trade grew.  There is no particular relationship between the needs 
of commerce and the rate of discovery of gold and silver.  At times, in history, there 
has been a severe shortage of precious metals, and this has severely restricted trade 
and commerce.  The gold rushes in California and Australia in the 1850s facilitated a 
significant boom in world commerce.  This helps to explain why gold was so valued 
at the time.  The Sioux Native Americans, whose Black Hills land was invaded by 
gold miners, could not understand why this pretty but not very useful metal 
aroused such passion.  They called gold "the metal that makes white men crazy".  
Another problem with using gold for money, which was a recurrent problem in 
Britain, was that foreign trade caused the amount of gold in the country to fluctuate 
by large amounts, so that at times there was a severe shortage9. 

One attempted solution to the shortage of gold was to alloy it with more 
available but cheaper metals, so that more money could be made with the same 
amount of gold.  This stratagem, instituted in the modern era by Henry VIII of 
England and by many others since, also resulted in the intrinsic value of the coins 
being explicitly less than their face value.  In other words, money became to some 
degree only a token of real value.  This became even more explicit with the 
introduction of paper money, whose intrinsic value is often negligible in comparison 
with its face value. 

Cutting or diluting the intrinsic value of coins was a form of taxation, and it 
came to be known as seigniorage.  This practice was widespread in Europe during the 
middle ages, and it was also a feature of the ancient Egyptian system.  In the 
Egyptian system tokens were issued to function as receipts for grain kept in grain 
storages, and the tokens were widely used as money.  However the tokens lost value 
with time, to take account of the inevitable wastage of the stored grain.  The periods 
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in which such systems operated were periods of prosperity and creativity in both 
Egypt and Europe, the pyramids and cathedrals being the most visible 
manifestations.  There is an important lesson to be learnt from these systems. 

 
Money Lenders and Modern Banks 

With the spread of various kinds of money, money changers became common in 
the ancient and medieval worlds.  They also functioned as money lenders, 
commonly charging large fees or interest on the money they loaned.  Since they 
necessarily had to have the means to store large amounts of money, it was natural 
that people sought to store their money and other valuables with them.  In this case 
the money lenders would issue a piece of paper, a receipt, stating that money to a 
certain value was reclaimable from them.  The table or bench from which the money 
lenders operated was known in Italy as banco, from which our word bank derives10. 

Receipts from money lenders came to be used as money themselves.  Rather 
than reclaiming coins from the money lender to pay a debt, people would just pay 
their debts by giving their creditor their claim on coins held by the money lender.  
As this practice grew, coins were replaced in circulation by paper money, and the 
coins tended to accumulate with money lenders.  Money lenders soon learned that 
they could satisfy the remaining demand for circulating coins with only a fraction of 
the coins deposited with them, so they began to lend out the idle coins, with the 
usual interest charge applying.  If the money lenders loaned money without the 
knowledge of the owners of the money and without sharing the profits with them, 
then they were lending money that was not theirs, but since nobody knew how 
much total money was deposited with them nobody needed to know the fraud they 
were practicing. 

This fraudulent practice worked so long as there was not an unusually high 
demand for coins and so long as no-one suspected that the money lenders did not 
hold enough coins to cover the paper money they had issued.  As soon as such 
suspicion arose, as it not-infrequently did, there would be a rush of people wanting 
to exchange their paper money for “real” coin-money.  If the money lender ran out 
of coins, he would be bankrupt, and his life might be in danger.  The word bankrupt 
comes from the practice of breaking (rupturing) the bench (banco) of bankrupt 
money lenders.  

To forestall bankruptcy, a money lender would, if he was still able, “call in” his 
loans of coin so as to pay his creditors.  His debtors might be forced suddenly to sell 
assets in order to raise money to repay the money lender.  Money lenders took 
advantage of laws (which they may have been influential in creating) giving them 
the right to claim ownership of assets of debtors who could not pay.  Thus the 
money lender’s efforts to maintain his fraud and so to remain solvent would cause a 
wave of disruption through the community. 

The fraud and consequent potential for disruption were compounded by the fact 
that many borrowers from money lenders were happy to receive a promissory note 
instead of the actual coins notionally being borrowed.  These notes could take the 
same form as the receipts issued to depositors, since all that was required in either 
case was a note promising to exchange the note for coins.  As these paper notes 
gained acceptance as money they circulated for quite long periods, so the amount of 
coinage required to redeem the notes, in normal times, was further reduced.  This 
allowed the money lenders to lend out deposited coins not just once but notionally 
several times over in the form of paper notes.  Although the risk of a rush or run was 
increased, the money lender could, by careful observation, establish a safe fraction of 
coinage to keep as “reserve” for redeeming notes as they came in. 
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This additional level of mischief in the money lenders’ fraud involved two 
additional and far-reaching problems.  First, the issuing of fraudulent notes actually 
increased the money supply, and this might devalue the existing money.  Second, if 
a money lender called in a loan, he would require repayment in coins, even though 
the loan had been issued as paper.  The debtors’ efforts to acquire enough coins 
would then cause a shortage of coins which would in turn impede commerce.  This 
problem would exist even in normal times if the money lender required the interest 
on his loans to be paid in coins. 

We can describe the resulting kind of money as debt-burdened, fractional-
reserve money.  It comes burdened with debt because it is issued as though pre-
existing money is being lent, so interest accumulates on it.  The money is backed by 
reserves that are only a fraction of the value it is claimed to represent.  Our modern 
banking and monetary systems are built on debt-burdened, fractional-reserve 
money. 

Such money is intrinsically unstable, quite apart from being fraudulent.  The 
supply of money tends to expand in good times and then suddenly to contract if 
people start defaulting on loans and the money lender responds by calling in loans.  
Neither the expansion nor the contraction is closely related to the needs of 
commerce, and so both the expansion and the contraction are disruptive. 

 
The Bank of England and Depressions 

The Bank of England was founded by Royal Charter as a private company in 
1698.  The king had been having difficulties paying his army because there was a 
general shortage of silver and gold in England.  He had amassed debts totalling £20 
million.  The king was advised, and so decided, to charter a prominent banker 
(money lender), William Patterson, to supply the king with gold from his bank’s 
reserves, in the form of a loan, and also to supply the king with paper money to the 
same value as the gold.  The original charter of the Bank of England included the 
statement that "The bank hath benefit on the interest on all monies which it creates out of 
nothing"11.  In other words, the bank could charge interest on the paper money it 
loaned to the king, as well as on the gold, even though the paper money was created 
out of nothing.  It is curious that the king endorsed a private company’s legal right 
to create money, rather than claiming it for himself.  It seems plausible that the king 
was conned. 

Basically the king temporarily relieved his cash flow problem by borrowing 
money from one of the wealthiest money lenders in London.  Michael Rowbotham 
observes that the British Government has remained in debt from that day to this. 

However this did not solve England’s or the king’s money problems.  A major 
difficulty was that stocks of gold and silver within England fluctuated by factors of 5 
or 10 because trade was conducted primarily with gold and silver and the balance of 
trade fluctuated considerably.  In 1797 a serious shortage of gold coincided with the 
beginning of England’s war with Napoleon.  The Bank of England’s gold stocks had 
fallen from £7 million to £1 million.  There was insufficient gold to back the Bank of 
England’s notes.  It was decided to end the requirement that bank notes could be 
exchanged for gold, and England’s currency became founded solely on bank 
lending.  The government borrowed heavily to finance its war with France. 

In 1815, with the war over, the government set about paying off its debt, which 
had more than doubled.  As it did so, the amount of money in circulation necessarily 
declined.  This is because much of the circulating money had been borrowed by the 
government from the Bank of England, and now the government was gathering that 
money and paying it back to the bank (with interest, of course).  The problem was 
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greatly magnified by the fact that many smaller banks had sprung up which used 
Bank of England (BE) notes as a reserve upon which they issued their own notes.  As 
the supply of BE notes dwindled, the smaller banks were force to call in their loans 
in order to reduce their level of lending in proportion to their declining stocks of BE 
notes.  Within a few years the amount of money dropped by two-thirds, from £48 
million to as little as £16 million in 1822.  A savage depression resulted12. 

As the money supply fell, so did demand and prices, by as much as 60%.  This 
caused a drop in the incomes of merchants and farmers, and those many who had 
borrowed money found themselves quite unable to repay their loans.  Many went 
bankrupt, their assets passed to their creditors and their employees became 
vagrants.  Wages were forced down even further than prices as traders tried to 
maintain enough profit to pay their debts.  (In those days bankruptcy often meant 
complete ruin and debtors jail for oneself and vagrancy for one’s family.)  Poverty 
and starvation were rife even amongst the employed. 

For the common people, this was the worst phase of the English industrial 
revolution, though less drastic fluctuations continued through most of the 
nineteenth century.  While London slums were crowded with paupers and poor 
houses and in the countryside the starving scoured for nettles and other edible 
vegetation, productive farms produced plenty, or lay idle for want of labourers or 
knowledgable management.  There was poverty in the midst of plenty13. 

This worst period of modern English social history contributed importantly to 
the emergence of socialism and communism, and the excesses are commonly blamed 
on the greed of factory owners and landholders.  However these common 
perceptions miss three crucial points.  One is the connection between the state of the 
economy and the supply of money.  Another is the folly of a government that ceded 
its right to create and control currency to a private bank and that permitted private 
credit to function as currency.  A third is the identity of the real winners of this 
period, the financiers. 

Nathan Rothschild, for example, multiplied £20,000 into £50 million through 
loans to the government, creation of money through fractional reserve banking, and 
speculation in foreign gold and currency.  This was at a time when the national 
operating money stock was fluctuating between £16 million and £48 million and 
when modest proposals to expand the government’s debt by a few million pounds 
to relieve the depression were turned down.  The likes of Rothschild indulged in a 
binge high-risk of international “investment” in which £100 million was loaned over 
25 years, some 25% of which was lost immediately and more of which was 
eventually defaulted upon.  Such was the flow of wealth to these financiers that they 
could profit mightily despite such losses.  Meanwhile, the English common people 
were starving for want of a few million pounds of real currency14. 

Not everyone has been fooled.  Member of Parliament George Anderson 
commented in 1873 

When our commerce is in collapse, when one half of our merchants are ruined 
and the other half on the brink of it, we give the bank leave to issue a few more 
credit notes, as the only refuge from universal bankruptcy.  Greater folly, 
greater insanity, greater crime could hardly be.  More poverty, more misery, 
more broken hearts and more desolated homes, are due to this one cause than 
all the others put together15. 

In 1893 H. D. Macleod, a leading authority on banking, commented 
At the present time, Credit is the most gigantic species of property in this 
country, and the trade in debts is beyond all comparison the most colossal 
branch of commerce ...  The merchants who trade in debts - namely bankers - are 
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now the rulers and regulators of commerce;  they almost control the fortunes of 
States ... banks are nothing but debt-shops, and the Royal Exchange is the great 
debt market of Europe.16 

Such sentiments are quite appropriate to our own times, another century along the 
path of folly. 

 
How Banks Create Money Out of Nothing [Revised, March 2010] 

The way banks create money is subject to some academic dispute.  There is a textbook 
version, summarised here, but Steve Keen argues that only a small fraction of our money 
comes about this way.  He argues instead that banks create money first and then look for 
deposits to meet fractional reserve requirements.  The result of the latter process is a greater 
freedom and a greater incentive to maximise the amount of money (and debt) in circulation.  
If anything, this makes the money supply even more unstable than argued in this section. 

Here is the textbook version of how modern banks create money.  First we will 
look at how it would work if there were no reserve requirement at all, since it is 
simpler to explain.  We can then look at how a fractional reserve requirement 
modifies the process. 

If you ask your bank for a loan of $100,000, they may loan you the money 
provided they have $100,000 in uncommitted deposits to cover it.  (This may seem 
like a 100% reserve requirement rather than a 0% reserve requirement, but read on.)  
If they give you the loan, two things are created simultaneously:  a check (or 
checking account) for $100,000 and a debt (yours) for $100,000.  So far, things seem to 
be in balance, since there is a credit and a balancing debit in your account.  Now if 
you pay a builder to build a house for you, the builder can deposit your check in his 
bank.  However, there is no label on this money to say it is borrowed.  Therefore, the 
builder's bank now has simply another $100,000 deposit, and it is free to make loans 
against that amount.  Thus the money is still free to circulate.  Furthermore, in a zero-
reserve system, your own bank has not written to any of its original depositors saying their 
money is not available for them to spend because the bank has it loaned out.  The 
original $100,000 in deposits is also still free to circulate. 

There is now $200,000 in circulation, and a new debt of $100,000, a debt that you 
owe.  The net effect is that $100,000 in new money is circulating.  While this money 
and your debt notionally cancel each other, the dynamics induced by borrowed 
money are not the same as the dynamics of saved money.  This is because loans can 
now be made against the $200,000 and the process can repeat.  Thus the new money 
can be compounded into more new money.  Accompanying this growth in loaned 
money are ever-increasing levels of debt, and debt is a pervasive feature of the world 
at present. 

If these transactions were done with real, physical cash, the dynamics would be 
different.  The original $100,000 in deposits would physically be passed to you, then 
to the builder, and finally to the builder's bank and would therefore not be available 
to your bank's depositors to spend.  Nor would the original deposit be available to 
loan to someone else.  Thus the amount of circulating money would not increase 
through the process of making a loan.  The problem arises in part because most 
money these days is not physical money, it is simply numbers in computers, and 
because loan transactions are not accounted for in the same way as cash would be.  
The potential magnitude of the problem can be seen from the fact that in Britain in 
1997 the total amount of cash (called M0) was only 3% of the total amount of money, 
including loans (called M4).  In the U.S., all of the money originates as loans, and 
some of it is converted into cash by the Federal Reserve banks17. 
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Now let’s include the effect of the fractional reserve requirement in the process.  
In the U.S., banks are required to hold between 8% and 18% reserves on the loans 
they issue as “demand deposit” (checking) accounts.  Let’s do an example where the 
requirement is for a 10% reserve.  Then if the Amity Bank has $100,000 in deposits, it 
can only lend out $90,000 of it.  Suppose it loans $90,000 to Mr. Able, who pays Mr. 
Builder to build him a house, and Mr. Builder deposits the $90,000 with the Business 
Bank.  Now the business bank can lend out 90% of the $90,000, which is $81,000.  If 
Ms. Careerwoman borrows the $81,000 to buy a luxury car, and Mr. Cardealer  
deposits this in his Caring Bank, then Caring Bank can loan out 90% of $81,000, 
which is $72,900.  And so on.  The sequence is depicted in Figure 7.1. 

 

 
 

Figure 7. 1  The money creation sequence with a 10% fractional reserve.  Each time a 
new loan is granted, new money is created (lowest boxes). 

 
 

This sequence also seems to go on forever, just as it did with no fractional 
reserve, but the amount of money generated is not unlimited.  Mathematicians have 
worked out that this sequence adds up to a finite amount of money.  Let’s call the 
reserve fraction r.  So in our example, r = 0.1, which is the same as 10%.  Then the 
fraction available to be loaned is (1-r), which we can call l.  In our example, l = 0.9.  If 
we call the original deposit D ( = $100,000), then the total amount of new money (N) 
created is D×(1 + l + l×l + l×l×l + ... ), and the result of this summation is N = D/(1-l) 
= D/r.  So, in our example the total amount of new money is N = $100,000/0.1 = 
$1,000,000. 
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In other words, if the required fractional reserve is 10%, the amount of new 
money that can be created from the original deposit is 10 times that deposit.  If the 
reserve requirement is 20%, then the deposit can generate 5 times as much new 
money.  If the reserve requirement is only 5%, then 20 times as much new money 
can be generated.  And so on. 

Although the amount of new money that can be generated under a fractional 
reserve system is not unlimited, it is still a very large multiple of original deposits 
when the reserve fraction is as low as it typically is today.  This means that the 
money system is intrinsically unstable, just as it was in the early days of banking.  If 
a bank has too many borrowers default on its loans and it goes bankrupt, it can 
trigger a contraction of the money supply.  There are some counterbalances to this 
instability today, such as the Federal deposit insurance scheme in the U.S., which 
ensures that depositors do not lose their money.  However this scheme basically 
shifts the risks to taxpayers.  This sort of scheme can lead banks sometimes to be 
reckless in loaning funds, as has happened with the Savings and Loan banks in the 
U.S. and with much of the banking system in Japan.  The end result of trying to prop 
up an unstable monetary system is to shift the risks and costs to taxpayers and to the 
economy in general, and to magnify the potential size of an ultimate collapse to 
disastrous proportions.  Far better would be to adopt a money system that did not 
have a fundamental instability built into it. 
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25. Basics of Money 
 
Money originated as a way to overcome limitations of bartering.  We can learn 

some important things about money by looking carefully at its role in the immediate 
context of extending the bartering process.  Historical quirks and long familiarity 
have tended to obscure some basic things about the role of money.  Most of us are 
used to just one kind of money, even if we don’t really know much about the rules 
under which our money operates.  However the stories of Wörgl and 
Schwanenkirchen suggest that other kinds of money are possible, operating under 
different rules. 

 
Mutuality – A Parable of Money 

Imagine a village called Mutuality that has never heard of money and that uses a 
simple bartering system to exchange goods and services.  Suppose one day the 
chief's daughter returns from a distant city, where she has been studying.  Among 
the stories of her time away, she tells the villagers how the foreigners use fancy 
pieces of paper called money that is much easier to use than barter, because you can 
exchange it for anything, or anything for it.  After much puzzlement and many 
questions the villagers begin to understand, and some of them realise that it could be 
very useful to have money to use. 

The chief’s daughter has only a vague idea of how the foreigners’ system 
worked, but there are some things she has figured out.  Since she grew up with 
exchange by barter, she quickly recognised that the foreigners were doing a clever 
kind of barter, in which the money allows them to do it half at a time, and with 
different people.  Thus one half of a barter might be an exchange of a pig for some 
money, and later the money might be exchanged with someone else for some grain.  
The villagers soon understand what she means, it’s like splitting the barter exchange 
into two parts, and trusting that balancing half-exchanges will happen with other 
people.   

The chief’s daughter goes on to tell the villagers that the foreigners seem to have 
become confused about why they use money.  They seem to have forgotten that the 
point of exchange is to make both parties better off.  They spend a lot of their effort 
trying to get more things than other people, and some people seem to end up with 
very little.  She also found it strange that although their use of money required them 
to trust each other, they were at the same time very suspicious of each other. 

This is a parable, not history, so let’s suppose that our villagers want to make a 
historically unrealistic leap directly from bartering to paper money.  After some 
discussion, a few of the villagers of Mutuality decide to try a slightly different idea, 
but still based on the idea of split barter.  They agree among themselves that any 
time they want something another has available, they will do “half” of an exchange 
and then notify the village scribe, who will record the half transaction, noting who 
gave and who owes.  They reason that, over time, the giving and the receiving will 
balance out.  They agree that the scribe should show them the balance of 
transactions periodically, so they can see how it is going. 

After a couple of months, their system seems to have worked fairly well, except 
that one of them, Dino, has taken a lot without returning much, because a lot of his 
trade is with people not in their system.  They ask Dino to take less until his giving 
catches up, and suggest that he asks some of the people he trades a lot with to join 
their system.  That way the imbalance might be reduced naturally, and they would 
all have more choice of who they could trade with.  Because Dino owes so much, a 
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couple of the others have accumulated quite a lot of credit.  Thalia, one of these 
creditors, says she doesn’t mind this, because she would like to use her “credit” to 
get help to enlarge her craft shop. 

After a few more months, more villagers have joined and the system is working 
fairly well, although Dino’s debt has become larger.  Also, the scribe is beginning to 
complain that it takes a lot of his time to record the many transactions that are now 
taking place.  The chief’s daughter then reminds them of the money the foreigners 
use.  If the scribe would make up some notes like that, then the villagers could take 
several of the notes from him at the same time, and he would only have to record the 
total taken.  The drawer could then “spend” the notes at their convenience, and the 
individual creditors would then each have some of the money, which has the effect 
of recording who they are.  Creditors could then either spend the money themselves, 
or return it to the scribe and have him record their credit.  With this kind of money, a 
lot of trading could occur without the scribe having to record all the details. 

This monetary system works well.  As other villagers see it working, they come 
to trust the money and begin to accept it themselves, knowing they can “spend” it 
back to those already using it.  In this way they are naturally drawn into the trading 
network. 

For a time the scribe has much less work to do, but as the system spreads 
through the village it starts to take more of his time again, and he also has to obtain 
paper to make the notes.  The people decide that he should keep some of the money 
himself, in return for the service he is perfoming.  They decide that every month he 
should take a small percentage fee from any outstanding balance of each person.  
This will encourage people to keep their trade reasonably balanced.  Thalia is not 
very happy with this because she has accumulated a lot of notes to pay for her shop 
renovation, but the scribe points out that he has had to spend some effort making the 
notes she is holding, and that others have to plan to accommodate the debt to her 
that they are accumulating.  Dino is not very happy either, because he still has a 
large debt, but the others agree that this will encourage him to reduce his debt. 

After the first year, almost everyone in the village is using the money and has an 
account.  People agree that the money makes life easier, and the village is looking 
more prosperous.  The only extra change to the system is that a limit has been placed 
on balances so that no-one gets too far ahead or behind in their exchanges. 

This parable illustrates a kind of money that has some striking differences from 
the kind we are used to.  The villagers simply created and issued the money 
themselves, they didn’t need a bank.  It’s true that they used the services of their 
scribe, both to keep the accounts and to create the paper notes, but they simply paid 
him for the service he performed.  They also structured his fees so as to discourage 
people’s exchanges from becoming unbalanced.  Even if you have accumulated a lot 
of money, like Thalia, you still pay a percentage fee on your balance, the same as 
someone who has issued a lot of money, like Dino. 

One of the best features of Mutuality’s monetary system is that the money 
supply is self-regulating.  People issue money as they have need of it, so long as they 
don’t exceed the prescribed limit on balances.  Returning money to the scribe to 
reduce their debit balance amounts to de-issuing it.  The amount of money in 
circulation is dictated simply by the villagers’ need for exchange.  All that was 
needed to start the system was for a few villagers to agree to create it.  Other 
villagers joined of their own free will, as they came to trust the money and see its 
usefulness.  All that anyone needs in order to join is to have some goods or services 
to offer to the other villagers, just as was true in the old barter system.  The money 
has no intrinsic value, it is just a token for the goods and services that people have to 
offer. 
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The great virtue of Mutuality’s kind of money is that it facilitates exchange with 
very few complications.  One of the reasons that our dominant monetary system 
seems so confusing  is that we are trying to have it fulfill several different roles at 
once, and some of them are mutually incompatible.  These conflicting roles also 
make it nearly impossible to manage.  The present system also has some historical 
hangovers that are quite unhealthy. 

Before we can hope to create stable and life-supportive economic systems we 
must appreciate the powerful and destabilising role that our present form of money 
plays.  We therefore need to spend some time disentangling the possible roles of 
money and understanding the ways that money can work in each role. 

 
Barter and Indirect Barter 

Suppose Harry keeps pigs, Tom has a wheat crop growing and Dick is about to 
harvest some potatoes.  Suppose that Tom would like a pig, Harry would like some 
potatoes, and Dick would like some wheat.  If they happened to know what each 
other wanted, and if they got together and negotiated, they might be able to arrange 
a three-way exchange that would satisfy each of them.  This exchange is depicted in 
Figure 7.2.  However they would have to contend with the fact that Tom’s wheat 
will not be ready to harvested for another month.  If they know each other well they 
might be able to negotiate an arrangement.  This might require that they all wait 
until Tom’s wheat is harvest before they exchange.  On the other hand, if Dick trusts 
that Tom will supply him with wheat when it is harvested, perhaps Tom can have 
the pig now and Harry can have the potatoes now. 

 

 
 

Figure 7.2  A three-way barter, with delay. 
 

These are well-known problems with barter.  Tom would like a pig from Harry, 
but Harry doesn’t want any of Tom’s wheat.  People want things at different times, 
or their produce is only available at certain times. 

Barter simply means the direct exchange of goods or services.  Barter is useful 
because it allows people to specialise.  Rather than each person having to grow 
wheat and potatoes and keep pigs, each can concentrate on producing one thing and 
then exchange with each other.  So barter is useful, but it still has imporant 
limitations. 

The limitations of barter can be overcome in stages.  An early stage is to use 
indirect barter.  Thus Harry might exchange one of his pigs for some of Dick’s 
potatoes, even though Dick doesn’t want a pig.  Later, Dick can exchange the pig for 
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some of Tom’s wheat.  In this way, the pig functions as money.  The indirect barter is 
depicted in Figure 7.3.  An extension of this is to use some other common 
commodity, such as tobacco, as the exchange medium, as was common in the United 
States before independence.  Both Tom’s pig and U.S. tobacco functioned as 
commodity-money, whose value is intrinsic to the commodity. 
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Figure 7.3  Indirect barter. 
 

This discussion of simple barter allows us to draw out a couple of important 
points.  First is that value can be increased by rearranging the ways in which people 
do things.  If people can be more productive by specialising and then exchanging 
goods, then everyone involved is better off.  The value of their effort is increased 
compared with the value obtained from everyone trying to provide everything for 
themselves.  Thus value can arise in a rather subtle way from a group or social 
interaction.  It is not simply related to the amount of effort expended. 

The second a closely related point is that the objective of exchange is to make 
everyone involved more satisfied than they are before things are exchanged.  The 
objective is to accomplish a win-win exchange.  If anybody feels they will lose, they 
won’t participate in an exchange.  Exchange is not a zero-sum affair, in which some 
win only at the cost of others losing.  This point is well-appreciated in the classical 
theory of trade, both international and intra-national.  It is worth emphasising here 
because I want to keep in mind, as we go along, the question of whether commerce 
and monetary affairs ever need to be otherwise. 

 
Split Barter with Token Money 

I now want to look at a different way of doing the three-way barter, but first let’s 
look at a simpler two-way barter.  Suppose Jane also keeps pigs, and Jane would like 
some of Tom’s wheat when it is harvested.  Then Tom might get his pig from Jane 
instead of from Harry:  a simple barter is possible, as depicted in Figure 7.4. 

Tom

Wheat

Jane

Pig

  
 

Figure 7.4  A simple two-way barter. 
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However if Tom wants the pig immediately there is still a problem.  If Jane is 
willing, she might give Tom a pig in return for Tom’s promise that he will supply 
her with wheat when it is ready.  Tom might offer to make it a written promise:  a 
promissory note or IOU.  Tom and Jane would then have entered into a contract, and 
the IOU would specify the contract:  Tom promises to pay Jane a certain amount of 
wheat after it is harvested.  When the wheat is harvested, Tom can exchange some 
for the IOU that Jane holds.  He would be wise then to tear up the IOU, since it 
would have served its purpose.  The two stages of the exchange are depicted in 
Figure 7.5.  E. C. Riegel called this kind of two-stage barter split barter18. 

 

 
 

Figure 7.5  A split barter.  (a)  Jane accepts Tom’s promise (IOU) in exchange for one 
of her pigs.  (b)  When the wheat is ready, Tom exchanges some of his wheat for the 

IOU that Jane has held. 
 

There are some more important lessons we can draw from this simple exchange.  
Some of these points may seem trivial in this simple example, but it will help to be 
very explicit, in order to keep our understanding clear as we move on to consider the 
larger context of money and exchanges.  So the first point is that Tom and Jane 
created a contract between them.  Second, the contract required Jane to trust that Tom 
would abide by its terms.  Third, while Jane held the IOU, she was holding in abeyance 
her wish to receive some wheat.  Fourth, the contract represented a claim on a future 
service (the supply of some wheat).  Fifth, for the contract to be fulfilled, Tom had to 
be able and willing to deliver a service.  Sixth, when the terms of the contract had been 
fulfilled, the contract was destroyed. 

Now let’s return to a three-way exchange.  Suppose Tom wants a second pig, 
and he makes a different proposal to Harry to proceed as follows.  Tom writes a note 
promising that Tom will exchange the note for a certain amount of grain.  If Harry 
agrees, they exchange one of Harry’s pigs for the note.  Subsequently, if Dick trusts 
Tom's promise, Harry can give the note to Dick in exchange for some of Dick’s 
potatoes.  The note will then have functioned as money.   Later, at harvest time, Dick may 
present the note to Tom and collect the promised grain in exchange.  At that point 
Tom may tear up the note, reasoning that it has served its purpose.  This process is 
depicted in Figure 7.6. 

In this series of exchanges, some money was created between two individuals, it 
circulated for a limited time among a limited number of people, who implicitly 
endorsed the contract it represented, and the money was destroyed when the 
promised service was delivered.  The note need not have circulated at all:  Harry 
might have simply held it until harvest time and then exchanged it himself for Tom’s 
grain.  On the other hand, the note might have circulated much more widely if other 
people trusted Tom’s promise.  Then the note could have circulated as money for as 
long as some people in the community were willing to trust Tom’s promise and to 
forego exchanging the note for Tom’s grain.  All of the properties that we just noted 
about the contract between Tom and Jane apply as well to Tom’s more generalised 
promise, which is to the bearer of his note. 
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Figure 7.6  A three-way split barter. 
 

Following Riegel, we can also call this broader process split barter.  One party, 
the buyer, receives value in the exchange, while the other party, the seller, receives 
only a claim on value.  The difference between split barter and indirect barter is that 
in indirect barter the medium of exchange has its own intrinsic value, whereas in 
split barter the medium of exchange has value only because of the trust between the 
participants that a contract will be fulfilled.  In other words, split barter involves 
token money. 

 
Properties of Split-Barter Token Money 

Money is not commonly portrayed in the way I portrayed split-barter money, as 
a contract, as having token value, as having a natural lifetime after which it is 
destroyed, and so on.  Therefore let’s explore a little further these aspects of this kind 
of money.  If I seem to be labouring some of these points, my purpose is to dissect 
and clarify a very confused subject. 

Token money is a social contract 
Split barter involves token money, that is money whose intrinsic value is less 

than its face value.  The money that Tom issued was a piece of paper, of little 
intrinsic use other than perhaps as a fire starter or as compost.  Its value to Jane or 
Harry lay in the promise it bore from Tom to provide a future service.  The giving 
and accepting of a promise is a social process.  It requires mutual trust, even if the 
promise is embodied in the form of a contract on paper. 

It is helpful to regard token money as a social contract because it emphasises that 
token money can only exist in a social context, and it emphasises that the central 
characteristic of token money is non-material.  Token money has no value outside a 
context of social trust.  Robinson Crusoe might write as many promissory notes as he 
pleases, but if there is no-one to accept them they are worthless.  Similarly, if no-one 
trusts Tom's promise to exchange grain for his notes, then his notes will be 
worthless.  Or if Tom leaves town before he has delivered on his promise, then the 
note bearing his promise becomes worthless. 

Token money represents a claim on others' service 
If I own an axe or a computer, then their value to me is that I can use them to 

provide things for myself or others.  By contibuting my own effort, in the form of my 
physical labour with the axe or my mental effort with the computer, I can acquire 
some firewood or create a  manuscript that is useful.  I may use the firewood myself, 
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or I may sell it to my neighbour.  I might sell my manuscript to a publisher in return 
for  a share of the profits.  So, the value to me of a tool is that it enhances the 
effectiveness of my own effort, it allows me to be more productive. 

On the other hand, the value of token money (or any money) is that it gives me a 
claim on the product of someone else's effort.  If I have money, I can buy some 
firewood that someone else has cut, instead of cutting it myself. 

Token money represents a claim on the future 
The holder of token money is deferring the purchase of a promised service.  

Rather than requiring Tom's grain to be delivered immediately, Jane agrees to hold 
Tom's promissory note until Tom's grain is harvested.  Thus the money represents 
purchasing power that is deferred for a period of time, or in other words it is a claim 
on the future. 

The deferral of purchase is the complement to the promise of future delivery of a 
service.  Thus, also, token money is a promise of future services.  Tom's note is a 
promise of future delivery of grain.  My ten-dollar note is a promise from my 
community that it will supply me in the future with goods or services to a certain 
value.  It can be viewed equivalently as a claim by me on future goods or services of 
my fellow citizens, or as a debt owed to me by society. 

Token money represents potential wealth 
We need to distinguish money from wealth.  We are so used to regarding money 

as wealth that we can be led into a lot of confusion if we are not very clear about 
what money is.  For example, after money has become widely used in the village of 
Mutuality, so that everyone has some, is everyone therefore richer?  Are they richer 
by the sum total of the money that happens to be in circulation?  Something seems to 
be wrong with this logic, because if it were true, then simply by the act of making 
and issuing notes to everyone in the village, they could make themselves fabulously 
wealthy.  The notes, after all, are only pieces of paper.  We can avoid this confusion 
if we keep clearly in mind what money is and how it works.  This is why I have 
emphasised details that might have seemed too obvious to be worth spending time 
on. 

Tom's promissory note is worthless to Jane as food.  Only when Tom's crop has 
matured and yielded grain can Jane exchange the note for grain and, finally, eat the 
grain.  People who receive paper money become, in a sense, richer, but only to the 
extent that the promised services, embodied by the money, can be trusted to be 
delivered.  The extra wealth represented by the paper money is really potential 
wealth, which will be realised only if the world proceeds in accordance with our 
expectations.   

Herman Daly and John Cobb, in the second edition of their book For the Common 
Good19, include an illuminating discussion of money.  Following the ideas of 
Frederick Soddy, they call money virtual wealth20.  They use this term because, in 
accepting money, we agree to use money in place of the future service it promises or 
represents, or in other words because we are willing to treat money as if it were real 
wealth.  Thus it may seem that Tom's note adds to the wealth of the community, 
since, at harvest time, Tom has the pig and the grain and Jane has Tom's promissory 
note.  However the note adds no real value to the community.  It is simply a 
reminder of an incomplete exchange of value - Jane's pig for Tom's grain.  To be sure, 
Jane will feel richer for possessing the note than if she lost it, but the note has no 
intrinsic value, it is merely a claim on other value.   

The term “virtual wealth” is a useful reminder that the value of money is not the 
same as the value of things, but it really doesn’t tell us why we treat money as if it 
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were real wealth.  The term “potential wealth” conveys the nature of the value of 
money more explicitly, in that it reminds us that money represents a claim on the 
future.  When Tom's note was issued it was a claim on future value that did not exist 
yet - a half-grown wheat crop with no seed heads is of little immediate value.   

Split-barter money is created and destroyed 
You may have noticed that I said earlier that some money was created 

“between” two individuals (Tom and Harry).  You might think I should have said 
the money was created “by Tom”.  However the money is a contract, and the 
contract is between two people.  By saying it the way I did, I was reminding us that 
money is a contract about the future.  When we view token money as a contract, 
there is no mystery about the fact that it is created by the parties to the contract. 

When the contract is fulfilled, it may be torn up.  It is in the interest of Tom, the 
issuer, to tear up his promissory note once he has fulfilled his promise.  He would of 
course ask Dick (or Jane) to give it to him in exchange for his grain, so that Dick 
would not try to make another claim with it, but once it is in his possession it is of no 
value - it is a promise to himself. 

The supply of split-barter money is self-regulating 
The supply or total quatity of money has been a perennial problem.  When gold 

and silver were widely used as money, there was often a shortage of money.  This 
could come about simply because commerce expanded faster than the rate of 
discovery and mining of silver and gold.  It could also come about if a trade 
imbalance drained money out of the country.  When paper money became 
widespread, there were even greater problems with supply.  Early banks would 
issue paper money indiscriminately, or with only fractional reserves, and the value 
of the money might then be devalued by inflation.  If there was a run on banks, the 
money supply would suddenly contract, often with disastrous results for the 
economy. 

With split-barter token money, this problem does not exist.  Money is created by 
people according to their need or desire to conduct exchanges.  This kind of money 
is passive, in the sense that it is completely responsive to the amount of trading that 
people undertake.  It does not restrict or promote exchange, it merely facilitates 
exchange.  We might say that it is more transparent, in that the exchange process it 
facilitates is more readily apparent. 

A signalling system 
Michael Linton, the originator of Local Exchange Trading Systems (LETS), 

characterises money as an information system we use to deploy human effort21.  This 
is a reasonable statement so long as we interpret it to refer to an automatic process.  
For example, one might claim that a communist bureaucracy conforms to that 
definition, however imperfectly the bureaucracy might perform its function.  Aside 
from that pedantic distinction, the good thing about Linton's characterisation is the 
reference to deploying human effort. This accords with the notion of “price signals” 
that is already common in economics.  Money is an information signalling system.  It 
enables us to determine what our services are worth and what will be the cost of 
services we desire.  Money also helps us to find more efficient ways to deploy 
human effort, as we have seen in our discussion of three-way barter. 

Measuring value 
It is sometimes said that money is a standard of value.  There are two aspects to 

this statement.  One aspect is the unit of value.  We can choose the value of a unit of 
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money to be anything we want - the value of a chicken, a loaf of bread, one hour's 
manual labour, an Intel 386 computer chip on September 22, 1993, or a ride on a 
roller coaster.  Money provides a convenient unit of account. 

Once we have established the unit of value of our money, the process of making 
exchanges will establish the relative value of everything else;  in other words the 
process of exchanging will establish the price of everything else.  So money is a 
convenient measure of relative values, though it only passively reflects the relative 
values established through exchange. 

 
Token Money Connects the Future with the Present 

Our present monetary system uses token money.  Ever since the gold or silver 
content of coins was reduced so that the money supply could be increased, the 
intrinsic value of money has been less than its face value.  While paper money could, 
in principle, be exchanged for gold, in practice the policy of keeping only fractional 
reserves meant that only a fraction of the face value of paper money was backed by 
goods of intrinsic value.  With the abandonment of the gold standard, even that 
pretence ceased and our money became purely token money. 

The shift from barter or indirect barter to token money involves a crucial change 
in the role of exchange in the dynamics of the economy, and it can also have 
dramatic effects on the lives of individuals.  In barter or indirect barter, the exchange 
is completed in the present.  Nobody promises and nobody waits.  Both before and 
after the exchange, each person holds something of intrinsic value, rather than just a 
promise of future value.  What changes by the introduction of token money is that 
future services become committed to present people.  In split barter, one party 
promises and the other party waits.  In this process, the future is connected to the 
present. 

I express the role of token money in this particular way because this property of 
token money means that it occupies a critical place in the dynamic system that an 
economy comprises.  The signalling medium within the system also directly relates 
future states of the system with the present state of the system, and it can therefore 
exert a powerful influence on the development of the system.  Thus the rules 
governing the creation, use and destruction of token money can have a profound 
influence on the way a society develops. 

 
Playing with Fire:  Storing Claims on the Future 

Money is used widely as a store of value in our present economic system.  This is 
really quite a different function from its use as a medium of exchange.  If money is 
hoarded, then it is not available for circulation as a medium of exchange, so 
hoarding interferes with exchange.  Hoarding creates other problems too.  If one 
person accumulates a lot of obligations from other people, in the form of a lot of 
money, then those people become burdened by an obligation they cannot discharge. 

The latter problem arises from the fact that money is really a claim on future 
services.  Someone who accumulates a lot of money is really accumulating claims on 
future services.  When vast amounts of money are stored in this way, as is true in 
our present system, then we are making claims on future generations.  We are 
burdening our children and their children with claims that we ought to make on 
ourselves.  We are borrowing from the future instead of living within our means. 

The use of money as a store of value is perhaps the deepest confusion within our 
present monetary system.  We are requiring our money to fulfill two roles that are 
not mutually compatible.  If we want our money to function as a healthy medium of 
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exchange, then we must find other ways of storing value.  Specifically, we should 
store present value, rather than making claims on future value. 

The trap implicit in token money is that the very property that is so useful in 
promoting exchange becomes destructive if it is abused.  Token money works so 
well as a medium of exchange because it facilitates the making of promises of future 
service.  Another name for a promise of future service is a debt.  Token money 
facilitates the creation of debt.  Debts must be carefully managed so that they don’t 
become an impossible burden on the debtor and a means of control by the creditor.  
Our present monetary system is profligate in debt creation, and we are paying a 
heavy price for our folly.  Token money is economic fire, and we have left it in the 
hands of incendiarists. 
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26. From Money to a Monetary System 
 
Let's imagine several different villages like the village of Mutuality, each 

contemplating the puzzle posed by the chief’s daughter:  how to introduce money 
into their own village.  The following stories illustrate how different villages each go 
about introducing money in a different way.  The stories were inspired by the 
parable The Eleventh Round, told by Bernard Lietaer22, that illustrates the problem 
caused by burdening money with debt.  My story of Financia, below, is an 
elaboration of his parable, and the other stories, including the parable of Mutuality, 
are variations that illustrate the effects of other aspects of a monetary system.  Two 
instructive historical episodes are also included. 

These stories are intended to show that the rules under which money is issued 
and circulates can have large implications for how an economy and a society 
function.  Thus we move from considering the properties of money in the immediate 
context of exchange to considering the properties of a monetary system and its effects 
on the dynamics of an economic system.  By a monetary system, I mean the system 
of rules that govern the issuance, circulation and de-issuance of money.  The 
parables will serve to clarify the notion of a monetary system by illustrating 
alternative possibilities. 

 
Tyrannograd - Appropriating the Wealth 

In the village of Tyrannograd, the village chief asks the village scribe to create 
some paper money, since his artistic talent enables him to produce designs that no-
one else is likely to be able to counterfeit.  Of course, the village chief is not so foolish 
as to permit the scribe then to spend the money.  The scribe's job is merely to create 
the money for general use.  The scribe does not own the money he creates.  But who 
will own the money? 

In Tyrannograd, the answer is obvious.  The chief will own the money.  He will 
spend the money into circulation.  He announces that he will have the villagers build 
him a grand house, and furnish and decorate it with the best crafts they can produce.  
In exchange for their labours he will pay them with the money. 

Being in awe of the chief, the villagers accept this.  So the villagers are kept very 
busy for many months, building the chief’s new house.  They find it hard, but 
gradually they acquire some of the money themselves, and they find that indeed it 
does make it easier to trade their goods and services within the village. 

The chief is very pleased.  This money idea has brought him great wealth, and he 
rewards his daughter with spacious quarters and with clothing and jewelry.  
However, as the house is nearing completion, he decides he wants the house 
surrounded by gardens befitting the grandeur of the house, so he has the scribe 
draw up more money, with which he buys the labour of villagers to create his 
garden.  Because he is so pleased and is feeling magnanimous, he also announces 
that he will buy for the village a new well and will have a new meeting house built. 

And so the villagers are kept working very hard.  They now have more money, 
though they don’t have much time to enjoy themselves, and there is little they can 
buy beyond the basic necessities, because everyone is too busy working on the 
chief’s projects to produce any luxuries for anyone else.  They also notice that even 
the necessities seem to require more and more money to purchase as time goes by. 

The problem in Tyrannograd is clearly that the chief is simply appropriating the 
wealth of others by issuing money.  He is claiming their services, but not offering 
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anything in return.  There is no mutual obligation:  the money is not issued as part of 
an exchange.   It’s true that once the villagers have acquired some money they can 
use it as a medium of exchange between themselves, but they have to work very 
hard to get the money in the first place.  Also, as the chief issues more money, it 
devalues.  More money is required to buy things so prices are higher.  In other 
words there is inflation. 

This parable may seem to be absurdly contrived, but its lesson should not be 
dismissed out of hand.  Our present debt-burdened monetary system includes a 
weaker version of this basic flaw. 

 
Communabad - Sharing the Wealth 

In the village of Communabad, people have always stressed the value of 
cooperation, and their chief is chosen from among them by a general consensus, and 
only serves as chief for a limited time.  Anyone who tends to act selfishly or 
arrogantly is unlikely to be considered a good candidate to be chief.  This is only a 
parable, after all. 

The people of Communabad agree that it seems like a good idea to try this new 
idea of money.  Some of the older people don’t like it, although they go along with it.  
It seems to them that everyone is somehow supposed to be wealthier after the 
money is issued, and that doesn’t make sense to them.  They point out that some 
people seem to want the money for motives of greed, which is unhealthy for the 
village. 

In Communabad it is clear to everyone that everyone in the village should 
receive a fair share of the new money.  They agree that less will be needed for little 
children, so they share out the money to each family according to the size of the 
family and the ages of children. 

The introduction of money causes a burst of activity, as some of the people want 
to spend it all quickly.  However they soon realise that they will pay less money if 
they wait until things are produced in the normal course of events before they buy 
them.  As things settle down, the money allows the villagers gradually to reorganise 
the way they do things.  Since exchange is so much easier with the money, some of 
them concentrate more on the things they do the best or enjoy the most, and buy 
their other needs from others.  After a couple of seasons, the village is noticably 
more prosperous. 

As their prosperity rises, the villagers find that there are now more goods 
available, but still the same amount of money, and they can’t get as good a price for 
their produce as when they first started using money.  The problem is exacerbated 
by the fact that some villagers are saving some of the money for larger projects, and 
a few have begun to hoard money in expectation of even lower prices.  This reduces 
the amount of circulating money even further. 

Some of the villagers propose that more money should be issued.  This creates 
the opportunity for the villagers to debate the wisdom of repeating what they have 
done.  The village silversmith, being a keen student of things valuable, suggests that 
they should periodically issue extra money to keep pace with their growing wealth.  
At the chief's suggestion, the villagers agree to have the silversmith keep track of 
how much new money is needed each year, if any, and to recommend the issuing of 
that amount. 

Other villagers point out that because of the extra building they have been 
doing, the village has removed quite a lot of timber from the local forest, and the 
forest needs time to regenerate.  So some of them are appointed to monitor the state 
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of the forest and other local resources, and to recommend their rate of use, with the 
money supply to be adjusted up or down accordingly. 

As time passes the villagers find that their money system works reasonably well, 
but it seems gradually to become harder to reach agreement on how much money 
should be issued and at what rate they should use their local resources.  People who 
are saving quite a lot of money for special projects don’t want any more money 
issued, while farmers want more issued so the price of their produce won’t fall.  
There always seem to be confusing claims about how wealthy people really are, and 
how quickly resources will regenerate.  People spend more time discussing, and 
there are more arguments and disputes.  The silversmith finds it especially hard to 
predict how much of the money people will save.  The amount of new money issued 
varies erratically, and prices and savings also vary erratically. 

The problem in Communabad is that the villagers didn’t grasp the idea that 
money involves a two-sided contract.  The underlying problem is the same as in 
Tyrannograd, but it played out in a different way because the money was shared 
around.  The money was issued more equitably, but the amount of money issued 
bore no direct relationship to the services the villagers had to offer.  The money 
worked after a fashion, to the extent that villagers had services to offer, but there 
was no mechanism governing the supply of money.  In Mutuality, in contrast, the 
issuing of money is determined directly and automatically by the services and 
products the villagers want to offer for exchange. 

The money changed the dynamics of the village economy.  First there was 
deflation, because the money supply didn’t keep pace with the available wealth of 
the village.  The deflation was aggravated because it led some people to hoard 
money, anticipating that it would buy more later.  The villagers tried to manage the 
money supply, but more complex effects soon manifested, and the direct 
management of the money supply, and of the whole village economy, became more 
and more difficult. 

Again this parable may seem to be contrived, but in our present monetary 
system the money supply is centrally managed, though very ineffectually.  This used 
to be done more directly, through controls on the rate of debt creation, but these 
days the main tool goverments choose to use is interest rates, and the relationship 
between interest rates and the money supply is complex, if it exists at all.  A great 
deal of economic mayhem results from the clumsiness of this approach. 

 
Financia - Debt-Burdened Money 

This story is an adaptation and slight elaboration of the parable The Eleventh 
Round told by Bernard Lietaer23.  In Financia, the chief’s daughter knows a little more 
about how money and banks worked in the foreign city, because she worked part-
time as a bank teller while she was studying there.  She explains that people borrow 
money from a bank, and that in return the bank charges “interest”, which means 
they must pay back a little more than they got in the first place.  The villagers are 
used to this idea, because when they need to borrow from neighbours they usually 
pay back some extra to make up for the neighbour’s doing without.  So they agree 
that this sounds reasonable. 

The chief’s daughter, whose name is Avaricia, says that since she knows all 
about banking she will run the bank for them.  Financia is a small village, with only 
ten families.  Avaricia announces that she will grant each family a loan of one 
hundred “dollars” and she will charge 10% interest.  The loan and interest will be 
due the following year, after the harvest. 
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The money serves the village well through the year.  As harvest time 
approaches, people seem to be even busier than usual.  Many families have made 
extra things, like pots and pans, tools, blankets and clothing, which they sell in the 
village market.  One family has been extra busy selling such things, but a couple of 
others haven’t bothered.  However, when the harvest is brought in, these two 
families are heard loudly complaining that people aren’t buying their produce, and 
they don’t have enough dollars to pay back their loans. 

When the day of reckoning dawns, seven families produce $110 each, with 
which they repay Avaricia the $100 loan and $10 in interest, as agreed.  The extra-
busy family pays $110 to Avaricia and brags that it still has $100, which it has saved 
through its hard work.  Avaricia is especially pleased with them.  She offers them 
another service which, she says, will make their money “grow”.  If they will 
“deposit” their $100 with her, then in another year’s time she will repay it to them, 
with a bonus of $5 in interest.  They happily agree to this generous offer, since it 
means they will have more money without having to do any more work. 

Of the two remaining families, one has only $20, while the other has no money at 
all.  Avaricia is very displeased with these families.  She tells them not only have 
they been lazy, but they have broken their agreement with her, and so they are 
untrustworthy as well.  The two families argue bitterly with Avaricia and with the 
other villagers that they have produced a good harvest that should be quite 
sufficient to cover their debt, but that people wouldn’t buy their produce.  Avaricia 
tells them this is no excuse.  They offer to pay with produce but Avaricia says she 
has no use for their produce and refuses their offer.  However, since she isn’t a cruel 
person she will make an arrangement with each of them. 

The family with $20 must use this towards the debt that is due.  She will advance 
to this family a special loan of $90 to pay off the balance that they owe, but because 
they are a bad risk she will charge $20 interest on this special loan.  She will then 
grant them a normal $100 loan for the coming year, at 10% interest, as she will with 
each family.  Thus this family will have to repay two loans of $90 and $100 plus 
interest of $30, for a total due of $220 the following year.  To the other family she 
offers a loan of $110 to pay their debt, with $30 interest due because they are an even 
worse risk.  Thus next year they will have to repay $250.  The two families are very 
unhappy with these arrangements, but they are confused and don’t know what else 
to do. 

The problem in Financia is simply that there wasn’t enough money issued with 
which to repay the loans and the interest.  Avaricia initially issued $100 to each of 10 
families, so she issued a total of $1000.  However the amount due after a year was 
$1,100.  There was a shortage of currency to the amount of $100, which is the total of 
$10 interest due from 10 families. 

As the loans came due, seven families had taken care to earn $110 so they could 
repay their loans, so they held a total of $770.  The eighth family had accumulated 
$210, bringing the total to $980.  But this left only $20 in circulation.  The ninth 
family had the $20, and the tenth family had no money, though they had plenty of 
produce.  Furthermore the “rich” families knew they shouldn’t buy anything else at 
the market because then that would leave them without enough money to repay the 
loans.  That is why no-one would buy the produce of the “poor” families.  The 
richest family made things worse by saving money, so there was even less in 
circulation. 

After all of the accounts have been settled and each family has been granted a 
new loan of $100 for the coming year, the total amount of money in circulation is 
$1100 - $1000 with the families plus $100 which Avaricia has collected as interest and 
retained for herself.  Notice that this is more money than was issued in the first year.  
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Avaricia had to create new money to the value of $100 when she issued the loans for 
the second year.  This new money makes up the shortfall required to pay the total 
amount of interest due – but it came too late to enable all of the families to pay their 
debts using Avaricia’s  form of money. 

The following year things are even worse.  There is a total of $145 due as 
interest, $100 from normal loans, $50 from the extra loans issued to the two 
defaulting families, and Avaricia will pay $5 in interest on the rich family’s deposit, 
so they will owe only $5 net.  However this extra $145 does not yet exist.  As well, 
several other families have followed the example of the first industrious family and 
have saved money so they can deposit it with Avaricia.  The two “poor” families 
have not been able to accumulate nearly enough money to pay their debts because 
other villagers regard them as untrustworthy, so they pay less for their produce and 
won’t buy many of their artifacts.  Because of the extra saving, two more families are 
unable to repay their loans.  Because everyone is alerted to the problem of 
accumulating the money to repay the loans, people have become secretive and 
suspicious.  They work even harder to earn extra money, but they look for faults 
with each other’s merchandise and bargain hard so they might pay less and hoard 
their money. 

Each year the villagers work and compete harder so as not to be the losers in the 
scramble to acquire more than their original share of the loaned money, so they can 
pay the interest due.  The village’s environment eventually begins to suffer an 
unsustainable rate of extraction of resources.  Each year Avaricia proclaims her 
money system to be a resounding success, because each year the “wealth” of the 
village (by which she means the amount of money in circulation) increases. 

By issuing money through loans upon which interest is due, Avaricia has 
created chronic problems that only get worse as time passes.  Each year there is a 
shortage of currency.  This guarantees that some villagers will not be able to repay 
their debts.  The defaulters are not indolent and not really poor.  They simply came 
last in the scramble for the insufficient amount of money.  They produced a quite 
adequate harvest which should have been quite sufficient for their needs and to pay 
their debts.  Thus small differences in industriousness, which the villagers should be 
at liberty to choose, became amplified into large differences in monetary wealth, and 
they were compounded by resulting social stigma.  The poor families are likely to be 
driven further into debt and eventual impoverishment.  Not only does the monetary 
system not accurately represent the distribution of real wealth in the village, it 
actively destabilises it. 

Avaricia accumulates the interest for herself, which is thereby not available for 
people to pay their loans with.  She accumulates this claim on the wealth of the 
village without herself contributing a proportionate amount of production, since the 
“service” she provides amounts to perhaps a day’s work.  This is not a balanced 
exchange.  Though the means by which she appropriates others’ wealth is more 
subtle than that of the chief of Tyrannograd, her position is the same:  she is an 
economic parasite.  The rich family also stands to accumulate a claim on others’ 
wealth, through the interest that Avaricia pays for its deposit.  Its unearned gain is 
much smaller than Avaricia’s, but it is of the same kind. 

 
Insidium - Unstable Debt-Money by Stealth 

If the villagers dealt with the problem of creating and distributing token money 
in the same way Western nations have dealt with it, then the money would be 
created out of nothing even though it purported to stand for valuables.  Also it 
would be issued as interest-bearing loans by the village scribe, who would also be 
the village silversmith and money changer, but the chief and most of the villagers 
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would not realise that the silversmith was creating the money.  How such a strange 
situation could come to pass might go something like this story of Insidium.  In 
order to capture an important historical ingredient, the Insidium story includes the 
use of a kind of standardised jewelry, which functions as full-value money rather 
than token money, so it permits indirect barter. 

Having tried using grain, pigs, shells and jewelry for money, and finding that 
none of them met all of their needs, the villagers like the idea of the token money 
that the chief’s daughter describes from her travels.  They ask the chief to introduce 
such money into the village.  They explain that the landless villagers, who normally 
work in the fields for wages, cannot be paid for lack of jewelry-money, though there 
is plenty to do, and their families are hungry.  The chief, who always eats well, is 
surprised by this, and promises to consult his advisor. 

The chief's advisor, the silversmith, explains to the chief that he can't just create 
money out of thin air, because that would be giving the villagers something for 
nothing, which would make them lazier than they already are and thus only make 
things worse.  The landless villagers are the laziest of the lot and thieves as well, the 
silversmith explains, and if their families are starving it is their own fault and just 
reward for their immoral ways.  Furthermore, the silversmith continues, issuing new 
money would devalue the old forms of money and raise the price of everything 
(which he calls inflation), and that would make things worse too.  By this time the 
chief is feeling slightly confused and ends the consultation.  He calls the villagers 
together and exhorts them to work harder, so they can earn the extra money they 
need.  The villagers leave, disgruntled and complaining to each other that the chief 
listens too little to them and too much to his advisor. 

The silversmith, meanwhile, has a sideline holding villagers' jewelry for safe 
keeping, for a fee.  When a villager leaves some jewelry with him, he issues them 
with a paper receipt, called a silversmith’s note, which is embellished impressively 
in his scribe's hand and states that the note can be exchanged for a certain amount of 
jewelry at the silversmith’s.  He has issued quite a lot of silversmith's notes, and the 
villagers have begun to use them as the money they stand in place of, passing them 
around to pay each other.  Since each note stands for jewelry held by the silversmith, 
there has been no increase in the amount of money circulating. 

Since the silversmith has prospered, he has a store of his own jewelry, and he 
has begun to loan it to villagers, repayable with 20% interest.  Since the villagers are 
used to his notes, they are often content to take the loan in the form of the more 
convenient note rather than to take the actual jewelry.  For these loans the 
silversmith uses the same kind of notes, since all that is required is that the loan-note 
state that it stands for a certain amount of jewelry.  Whether the note originates from 
depositing some jewelry or from a loan makes no difference. 

The silversmith has noticed that as the villagers have gained confidence in his 
notes, they do not very often ask to exchange them for jewelry, which is mostly 
sitting unused in his care.  It then occurs to him that he can solve the villagers' lack 
of money by issuing more notes, even if no more jewelry is deposited with him.  
Since no-one knows exactly how much jewelry is deposited with him, no-one need 
know that he does not have enough jewelry to cover all of the notes. 

Of course, the silversmith can’t just hand out notes to the villagers, that would 
be too obvious.  But if he issues the extra notes as loans, then everything will seem to 
be quite normal.  In fact more villagers are already asking him for loans because of 
the shortage of money.  Of course if he issues the extra notes as loans then he should 
also collect interest on them, but after all he is already exposing himself to some risk 
by making loans in the first place, so why shouldn't there be some benefit in it for 
him too.  He will be making a living and providing a service to the village as well. 
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So the silversmith starts to make unbacked loans of paper money, that is to say, 
loans of paper token money for which he does not hold an equivalent amount of 
jewelry money.  He is careful not to issue so many loans that he risks running out of 
jewelry money in the normal course of people occasionally asking to convert their 
notes.  In other words he keeps a fractional reserve of jewelry money to partially 
back his paper loan money.  In this way he increases the total amount of money 
circulating in the village. 

The silversmith is practicing fraud, since his notes claim that he holds jewelry 
that he does not in fact hold.  There is therefore some risk.  If villagers happened to 
ask for more jewelry than he possesses, his fraud would be exposed.  If they ever 
became suspicious that he did not have all the jewelry he claimed, they might 
descend on him in a panic, demanding their own share back. 

If the silversmith had never used token paper money, the fraud would not have 
been possible.  Then he would have had to loan out the actual jewelry that was 
deposited with him for safe keeping, and he could not have loaned out more than he 
held.  Of course, even with token paper money, he might have continued to loan out 
only fully-backed paper notes, or in other words he might have retained a 100% 
reserve.  In that case there would have been no fraud, nor would the amount of 
circulating money have changed. 

As the village silversmith expands the village's money supply, activity in the 
village increases.  Not only are villagers able to undertake activities that had been 
stifled for lack of enough currency to lubricate their transactions, but they have to 
work hard to earn the money to pay back their loans with interest.  The chief is 
pleased to see his villagers so active.  Remembering that the silversmith had said 
they were lazy, he concludes that his speech urging them to work harder must have 
been very effective, because the village is starting to look prosperous.  The 
silversmith is looking the most prosperous of all. 

If the chief were to observe his village closely, he might see some disquieting 
signs as well.  Though the landless villagers are getting more work, their families 
still seem to be hungry, because their employers scrimp on their wages in order to 
save enough to pay back loans with interest.  The price of food is rising, because 
farmers and vendors are charging more in order to pay off their debts, and there is 
more money so many people can afford it.  This worsens the plight of the landless 
villagers.  The level of theft is rising.  Disputes break out more often amongst 
villagers stressed by overwork and by worry about their debts.  Children can be 
heard crying more often, for lack of loving attention. 

Beneath these symptoms, there is the same problem with the money supply as 
there was in Financia.  The problem is still that more money is always due back to 
the silversmith than he has issued in loans, because of the interest he charges.  
However the underlying problem is much less obvious in Insidium, because the 
silversmith is issuing loans all through the year, and people are paying them off in 
monthly payments.  There is never an occasion when the total amounts of money 
and debt are obvious.  The silversmith’s anxiety that no-one should know of his 
fractional reserve system means that he is careful to give people few clues that might 
lead them to this information.  He may not even be aware of the problem himself. 

This problem is the same whether the paper money is secured by a 100% reserve 
of jewelry or not.  The problem is still that with each loan the money loaned into 
circulation remains constant while the debt associated with it grows.  The debt is 
always outrunning the money supply.  Thus the level of debt is steadily rising in 
Insidium, and the people are having to work harder to repay it.  They are on the 
same accelerating treadmill as was Financia. 
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However in Insidium this situation has come about even though everyone in the 
village has simply been doing what they always did, except for the silversmith, who 
has made a surreptitious but far-reaching change in the nature of their monetary 
system.  Left to run long enough, this could lead the villagers to strip their forest and 
surrounding land of usable products, to overexploit their fields and degrade their 
fertility, to fight with neighbouring villages over ownership of other natural 
resources, and to neglect their children, friends and traditions. 

At no point has any conscious collective decision been made to embark on this 
course.  To virtually everyone in the village, perhaps even to the silversmith, the 
whole thing appears just to have happened, with no obvious cause.  Various beliefs 
circulate about why it is happening.  The villagers feel a sense of inevitability.  They 
say things like "Well, you can't stop progress".  The chief regularly proclaims how 
much richer the village is becoming under his enlightened leadership.  Nor is there 
any obvious point at which the villagers can choose to stop the process.  They are not 
even aware that they have any choice. 

One day a group of villagers arrives at the silversmith’s shop.  They demand to 
exchange their paper money for jewelry.  The silversmith looks nervous and asks 
them to wait, while he disappears into the back of his shop.  It has been a bad 
season.  Storms and floods have damaged houses and crops.  Some people have been 
unable to repay their loans, and the silversmith has claimed their property and sold 
it cheaply to reclaim the debt owed to him.  Others have had their loans suddenly 
recalled, even though their payments were almost up-to-date.  The silversmith has 
been making excuses and has delayed exchanging some notes for jewelry by several 
days.  People have begun to wonder if he has enough jewelry to back the notes they 
hold. 

After some time the silversmith has not reappeared.  The people shout for him 
and then look in the back of the shop, but he is not there.  Neither is his family.  They 
become angry and break part of his shopfront.  This attracts others, who also become 
angry when they hear what has happened.  Groups of them depart looking for the 
silversmith.  The chief is summoned.  More of the shop is broken, and then it starts 
to burn.  The chief tries to calm the mob, but they shout that the silversmith’s notes 
are worthless and they demand that he does something.  The chief retreats to his 
house.  The silversmith is found hanging from a tree by the neck. 

Life in the village comes almost to a standstill.  People won’t accept the paper 
money in trade.  They demand jewelry in payment, but there is not much of it in 
circulation.  What little people have they hoard, using it only to buy essentials.  The 
landless villagers are starving, and many others are hungry, even though there is 
enough food available for everyone. 

 
Colonial Corruption of Shell Money in New Guinea 

European contact with indigenous people of the New Guinea highlands came 
rather late in the colonial era, and consequently is better documented in some 
respects than earlier colonial episodes.  Miners and missionaries reached the 
highlands in the early 1930s.  It was noticed in 1932 that locals reacted to a string of 
shells as though they were money.  “Europeans” (mainly Australians) quickly 
discovered that shells of various kinds had high purchasing power and well-
established relative values.  Only much later did it begin to be appreciated by a few 
Europeans that there had been a highly developed system of exchange in the 
highlands. This account is taken from Hughes24. 

In the early stages of contact, locals in the eastern highlands were prepared to 
work for a month for one white egg-cowrie, the unit of highest value.  This shell cost 
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the Europeans one shilling ($A0.10) plus freight.  At that exchange rate, a day’s 
labour cost less than a halfpenny (that is less than half a cent, about $A0.004).  
Further west pearl shells and baler shells were the most highly valued.  Pigs were 
highly valued by the locals.  Initially, or away from European bases, a large pig 
could be obtained for a handful of less-valuable small cowries, but by 1934 locals 
were demanding two gold-lip pearl shells for a pig, which converted to about $A1.40 
for the Europeans. 

Within a few years several missions, mines and administrative patrol posts were 
established in the Mt. Hagen area.  These employed several hundred locals as 
labourers, and payment was in shell money, a few small cowries per day.  Large 
quantities of shell began to be imported by the Europeans.  For example, in 1934 
£1000-worth of shell was purchased from Thursday Island and fetched ten times that 
amount at Mt. Hagen.  By late 1936 one base required 3000 pounds of small cowrie 
shells, which would comprise as many as 300,000 shells.  Hughes estimates that 
prior to World War II perhaps 5 to 10 million shells were imported to the Mt. Hagen 
area.  Post-war, the quantities became even larger.  In one 6-month period of late 
1952 and early 1953 over 20 million small dog-whelk shells were disbursed in the 
western highlands. 

The rapid increase in the amounts of imported shells reflected not only the 
increased scale of contact but also a steady devaluation of the shell money as 
Europeans dramatically increased the supply.  In purely monetary terms, this is a 
classic example of devaluation through oversupply.  Incidentally this episode also 
provides an extreme example of arbitrage: Europeans took advantage of huge 
differences in the purchasing power of shells between coastal and highland regions. 

However the episode also triggered major and complex social changes.  Indeed 
Hughes argues that the disruption of the highland shell-money system was the first 
and most important cause of the locals' rapid drift into economic and cultural 
dependency.  Hughes says “while the invaders’ lordly style, fire-power and material 
paraphernalia were impressive, it was their behaviour in exchanges that was the 
most significant.”  From the point of view of the locals, the quantities of shells the 
invaders produced made the Europeans “rich beyond the dreams of avarice.” 

The pre-existing system of exchange was rich with social and cultural 
significance.  While many items of exchange had practical value, that value was 
enhanced by cultural and social factors.  Some items were valued for conspicuous 
display.  Marriages and ceremonial occasions featured exchanges of valued items.  A 
particularly valued baler shell, exchanged by a missionary for a large pig, triggered a 
series of repercussions.  The seller used it in obtaining a wife for his son.  Allies of 
the shell's new possessors heard about it and offered to kill a traditional enemy in 
return for the shell, and the offer was accepted and carried through.  Hughes reports 
"New patterns in the movement of goods affected a host of alliances for marriage, 
warfare, prestation and trade." 

The deluge of shells not only devalued them locally, it reversed the traditional 
flow, which had been from the lowlands in the south to the highlands in the north.  
This disrupted the lowlanders' trade and lifestyles, as they had difficulty in 
purchasing important items from the north. 

This historical example illustrates a number of important things about money.  
The highlanders' money was part of a well-developed exchange system that was 
deeply enmeshed in local cultures and societies, really an integral part of them.  Each 
of the colliding cultures, local and European, valued its own kind of money much 
more highly than the other's money, thus illustrating the dependence of money's 
worth on social consensus.  The oversupply of shell money by Europeans 
appropriated local wealth and devalued the shell currency.  However its effects went 
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much further and deeper.  The power relationships, social customs and self regard of 
the whole region were profoundly altered.  Money operated not only at the core of 
the local exchange system, but at the heart of the people’s culture and world view.  
One manifestation and measure of the psychological dependency that resulted was 
the later emergence of cargo cults, in which rituals were supposed to summon 
wealth by the planeload, arriving out of the sky. 

 
Abraham Lincoln’s Greenbacks 

During the U.S. Civil War, President Lincoln had the government issue paper 
money directly, rather than borrow money from banks.  The notes became known as 
greenbacks.  Lincoln used the money to pay for the war, and he proposed to continue 
the practice in peace time and to use the money to pay for public works.  Lincoln’s 
action was not simply a war-time expedient.  He had a considerable understanding 
of the problems attending debt-burdened, fractional reserve bank money, and of the 
role of Northern banking practices in fomenting tension between the Southern and 
Northern states25.  This is clear from his statement of monetary policy issued in 1865, 
near the end of the Civil War.  This statement deserves wider exposure and, 
following Michael Rowbotham, I quote it in full. 

 
Lincoln’s Monetary Policy (1865) 

Money is the creature of law, and the creation of the original issue of money 
should be maintained as the exclusive monopoly of national government.  
Money possesses no value to the state other than that given to it by circulation. 
Capital has its proper place and is entitled to every protection.  The wages of 
men should be recognised in the structure of and in the social order as more 
important than the wages of money. 
No duty is more imperative for the government than the duty it owes the people 
to furnish them with a sound and uniform currency, and of regulating the 
circulation of the medium of exchange so that labour will be protected from a 
vicious currency, and commerce will be facilitated by cheap and safe exchanges. 
The available supply of gold and silver being wholly inadequate to permit the 
issuance of coins of intrinsic value or paper currency convertible into coin in the 
volume required to serve the needs of the People, some other basis for the issue 
of currency must be developed, and some means other than that of 
convertibility into coin must be developed to prevent undue fluctuation in the 
value of paper currency or any other substitute for money of intrinsic value that 
may come into use. 
The monetary need of increasing numbers of people advancing towards higher 
standards of living can and should be met by the government.  Such needs can 
be met by the issue of national currency and credit through the operation of a 
national banking system.  The circulation of a medium of exchange issued and 
backed by the government can be properly regulated and redundancy of issue 
avoided by withdrawing from circulation such amounts as may be necessary by 
taxation, re-deposit and otherwise.  Government has the power to regulate the 
currency and credit of the nation. 
Government should stand behind its currency and credit and the bank deposits 
of the nation.  No individual should suffer a loss of money through depreciation 
or inflated currency or Bank bankruptcy. 
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Government, possessing the power to create and issue the currency and credit 
as money and enjoying the right to withdraw both currency and credit from 
circulation by taxation and otherwise, need not and should not borrow capital at 
interest as a means of financing governmental work and public enterprise.  The 
government should create, issue and circulate all the currency and credit needed 
to satisfy the spending power of the government and the buying power of 
consumers.  The privilege of creating and issuing money is not only the supreme 
prerogative of government, but it is the government’s greatest creative 
opportunity. 
By the adoption of these principles, the long-felt want for a uniform medium 
will be satisfied.  The taxpayers will be saved immense sums of interest, 
discounts and exchanges.  The financing of all public enterprises, the 
maintenance of stable government and ordered progress, and the conduct of the 
Treasury will become matters of practical administration.  The people can and 
will be furnished with a currency as safe as their own government.  Money will 
cease to be the master and become the servant of humanity.  Democracy will rise 
superior to the money power.26 
 
In brief, Lincoln proposed to create money backed by the credit of the 

government and unburdened by interest or any other charge.  He proposed to issue 
it through government spending, thereby reducing the need for taxation.  He 
proposed to regulate the supply through issuance, taxation and withdrawal (re-
deposit or de-issuance).  He saw the issuance of money as an opportunity for 
creative government. 

Lincoln’s monetary policy is a radical document.  It asserts the power of 
sovereign government over the monetary system.  It claims the wages of men to be 
more important than the wages of money (meaning, interest, dividends, rent, etc.).  
It says the government should issue all the currency.  It declares the intention that 
money (and bankers) would become the servant of the people, rather than their 
master. 

As Rowbotham notes, the United States at that time was the only nation on earth 
whose constitution and philosophy were avowedly democratic.  Lincoln clearly saw 
the growing power of banks and bankers as threatening the principles and ideals 
upon which the Republic had been founded.  If he had succeeded in implementing 
his policy, it would have been a powerful example to the world, and the power of 
banks and bankers in every other nation would have been threatened. 

The spending of some $300,000 of Lincoln’s greenback currency during the war 
helped to fuel a boom.  Ironically, the boom greatly increased the wealth and power 
of industrialists and bankers whose interest Lincoln was poised to challenge after the 
war.  We do not know how the currency would have functioned in the longer term.  
Shortly after his monetary policy was issued, Lincoln was assassinated. 

Lincoln’s successor was persuaded that the greenback currency should be 
withdrawn from circulation.  There followed a savage deflation and recession.  The 
price of wheat fell from over $2 to under $1 per bushel.  Many farmers went bakrupt 
or were driven into debt27. 

 
An Emergent Property of Social Systems 

In our parables, token money has value only within the social context of the 
village.  Neighbouring villagers might simply laugh at the idea of being offered 
pieces of paper for their produce.  Indeed this has been a common reaction of 
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indigenous people to their first encounters with European money, whether paper, 
coins or gold.  Conversely, Europeans’ reaction to indigenous money was often to 
regard it as trinkets.  The traders’ recognition in New Guinea of the local value 
attributed to shell money is an exception to this. 

Token money, that is money whose intrinsic material value is less than its 
denominated value, holds its denominated value only by social consensus.  The 
consensus agreement is that the money can be exchanged for goods or services.  We 
would not accept our pay in token money if we did not think we could exchange it 
for the things we want.  Similarly, we can exchange it only with someone who shares 
our expectation.  A shopkeeper who did not trust money would want to be paid in 
grain or chickens or something equally material. 

If the social consensus breaks down, the value of token money can evaporate.  
This happened in Insidium when people came to suspect that the silversmith did not 
hold enough jewelry to cover the value of the paper money he had issued.  People 
might then have tried to cash in their paper money, or failing that to spend it as 
quickly as possible, but if others don’t trust it and won’t accept it, then it becomes 
worthless. 

We can concisely and accurately capture the sense in which the value of token 
money depends on a social agreement by saying that the value of token money is an 
emergent property of social systems.  Without a coherent society, token money is 
worthless and meaningless. 

Thus an axe has value to a hermit, but a dollar is of no value to him.  If two 
hermits should choose to exchange some goods, they still have no need of money.  If 
they have things they wish to exchange, they can simply exchange them.  If their 
possessions and needs are not complementary, then the presence of money will not 
change that.  If there is a rudimentary society of three people, then token money can, 
in principle, play a useful role, as we saw in the previous discussion of split barter 
between Tom, Dick and Harry.  As a society comes to comprise more people, so the 
potential usefulness of token money increases, just as the other behaviours that we 
think of as “social” will become more evident and more important. 

In systems theory, an emergent property is one that can only exist in the context 
of the total interacting system.  An emergent property cannot be inherent in the 
individual parts of a system.  A crowd of spectators can make a “Mexican wave”, 
but one person alone cannot. 

The complete dependence of the value of token money upon social agreement is 
in stark contrast to the neoclassical theory of economics, which excludes social 
behaviour from consideration.  The extreme statement of this view is Margaret 
Thatcher’s:  “There is no such thing as society.”  On the contrary, money only has 
value because society exists. 
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27. Options for Monetary Systems 
 
There is not just one kind of money, nor just one kind of monetary system.  The 

parables and historical examples have illustrated other possibilities, and a couple of 
them seem to be quite attractive, compared with our present system.  The split-
barter type of system of Mutuality has already become fairly widely used at the scale 
of small communities, and it is spreading quite rapidly.  Some clear guidelines have 
emerged from this practical experience.  A corporate equivalent already accounts for 
very large volumes of domestic and international commerce. Lincoln’s monetary 
system has had few trials, but its virtues and deficiencies are readily apparent. 

 
Split-Barter Money and Mutual Credit Systems 

The system of money used in Mutuality is a straightforward extension of the 
way in which Tom, Dick, Harry and Jane conducted their split-barter exchanges in 
the examples of Chapter 25.  This kind of system has been called a mutual credit 
system, which is why I called the village Mutuality.  Tom Greco gives an excellent 
short account of alternative monetary systems, including mutual credit systems, in 
his book New Money for Healthy Communities28.  In a mutual credit system, people 
grant credit mutually, in other words to each other, whereas in a conventional 
banking system the bank grants credit to customers, but not vice versa.  Systems like 
the one described in the parable of Mutuality exist in many places today, so its 
functioning is based on practical experience29. 

In order to compare a mutual credit system with a conventional monetary 
system, and with other possibilities, we need to carefully distinguish the various 
roles and functions in the system.  The three-way exchange among Tom, Dick and 
Harry is summarised in Figure 7.7a.  One useful thing to notice is that money and 
goods circulate in opposite directions:  Tom’s IOU circulates counter-clockwise, 
while the goods exchanged circulate clockwise.  The money in this case is Tom’s 
IOU, his promise to return goods to the market, and it flows in a money circuit. 

 

 
 

Figure 7.7.  Split barter, showing the flows of goods and obligations.  (a)  Summary 
of the exchanges from Figure 7.6.  (b)  Including the roles of each participant. 
 
The roles of the particpants are defined more explicitly in Figure 7.7b, and here I 

will use some specific terminology.  Tom issues the money in exchange for goods 
from Harry.  Money is issued when it enters circulation for the first time.  In the same 
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exchange, Harry earns money by exchanging goods with Tom.  Harry then spends the 
money in an exchange with Dick, who thereby earns the money.  Harry’s role is not 
the same as Tom’s, because Harry merely passed on money that already existed:  he 
earnt it from Tom and spent it to Dick.  Tom, on the other hand, had no money at the 
start, so he had to issue some new money.  Next, Dick spends the money in exchange 
for goods from Tom.  In this exchange, Tom earns the money back, but since he was 
the issuer of the money, his earning it is equivalent to de-issuing the money.  He has 
fulfilled his obligation, so he can now tear up his IOU if he wants, because it has 
completed its function. 

Thus when Tom’s token money (the IOU) is de-issued, it loses its token value 
and becomes just a piece of paper.  What becomes of the piece of paper is up to Tom 
to choose.  He could destroy it if he has no further use for it, or he could re-issue it in 
exchange for some more goods.  If Tom re-issues his note, it regains its token value, 
since it again signifies that he owes his community a balancing quantity of goods or 
services.  Thus issuing and de-issuing signify the making of a promise and the 
fulfillment of that promise. 

A Mutual Credit Union 
As a mutual credit system grows, more organisation may be required, along 

with fees to support that organisation.  Participants might choose to use a 
standardised form of money.  Some limitations on balances, both credit and debit, 
are advisable in order to keep the exchange process functioning smoothly.  A fee 
structure that discourages large credit or debit balances may be desirable30.  Such a 
fee structure can have a very important effect on the dynamics of the economic 
system.  These elaborations of the split-barter system were included in the parable of 
Mutuality. 

The process by which money is created may change if there is a central 
organisation running the mutual credit system.  The process and the various roles 
are depicted in Figure 7.8.  In this case, when Tom needs some new money, he 
withdraws some from his local Mutual Credit Union.  If Tom is a new member, the 
MCU would create a new account for him.  This account might specify that he can 
hold a balance up to a maximum credit (say $1000) and down to a maximum debit 
(say -$1000).  It’s like a combination of a bank savings account and a credit card, 
except that the fee structure is different. 

 

 
 

Figure 7.8.  The process of money creation when standardised money is used in a 
mutual credit system. 
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So Tom withdraws some money (say $100) from this account, and by allowing 

Tom’s balance to become negative (-$100) the MCU implicitly creates $100 of new 
money.  Tom then issues this new money into circulation by exchanging with Harry.  
Harry spends the money in an exchange with Dick, as before, but now Dick decides 
to deposit the money he just earned in his account at the MCU.  In doing so, Dick de-
issues the money.  If Dick’s account is in debit (i.e., if he has a negative balance), then 
by crediting the amount deposited to Dick’s account the MCU imlicitly uncreates or 
destroys the money.  Thus, in this case, the money issued by Tom completes its 
circuit by returning to the MCU rather than to Tom, and once it has completed its 
circuit it can be destroyed. 

If the money is in the form of paper notes, then it would not literally be 
destroyed, but rather the notes would be held in limbo until such time as they might 
be needed.  However their status would have changed from circulating money to 
pieces of paper with no attached value.  If Dick’s account has a positive balance, then 
the deposited money would not be de-issued and destroyed, it would simply be 
credited as a saving.  The money would then remain in existence for Dick to use in 
future. 

Meanwhile, other people will also have withdrawn new money and issued it 
into circulation.  In Figure 7.8, Jane earns some of this money and spends it on Tom’s 
goods.  Tom then deposits the money and, since his account is in negative balance, 
this uncreates the money.  In this way Tom’s balance may become zero or positive.  
Since the money is standardised, it doesn’t matter who first withdrew and issued the 
money, Tom can still use it to reduce his negative balance. 

Notice that the MCU is not involved in the goods circuit, only in the money 
circuit.  In this way the participant’s transactions with the MCU are fundamentally 
different from their transactions between each other. With the MCU, the main 
transactions are withdrawing or depositing money.  There is a secondary transaction 
which is not shown in Figure 7.8.  This is an exchange of a fee for a service.  
However in the main transaction the MCU is simply providing currency for personal 
use.  There is no obligation attached to receiving money from the MCU, so long as 
the fees are paid and so long as one’s balance does not exceed the prescribed limits.  
If the fees cover the cost of producing currency notes, then Tom might hold the notes 
as long as he likes, though they serve no purpose if that’s all he does with them.  A 
participant takes on the obligation attached to the money only when issuing it:  in 
other words by spending it into circulation.  The obligation is to return equivalent 
value to the market in the future.  The obligation is to the community, not to the 
MCU, although the MCU may act on the community’s behalf to ensure that 
obligations are fulfilled. 

The distinction between transactions with the MCU and transactions between 
participants is the reason for giving the transactions different names.  The MCU 
creates money for a particpant to withdraw.  A particpant issues money to another 
participant in return for goods.  The functions of creating money and issuing money, 
in the senses used here, may not be commonly distinguished, but the distinction 
becomes useful when comparing conventional banking with mutual credit.  

The issuer’s obligation and public accounting 
The idea of issuing our own money may sound fanciful at first.  We might think 

that if everybody could issue their own money, then everyone would try to just buy 
whatever they wanted, like the Chief of Tyrannograd, and no-one would do any 
work.  However money is not issued as a claim, it is issued as a promise.  When Tom 
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issued split-barter money, he took on an obligation.  The obligation was to supply 
goods or services to the community to the value of the money he issued. 

This might be clearer if there were two pieces of paper issued by the parties to 
the implicit contract, as there often are in some other kinds of contracts.  Thus Jane 
might issue a piece of paper to Tom that says “Tom owes the community goods or 
services to the value of one pig.”  A problem with this approach is that there is no 
easy way to tell how many such debts Tom might have taken on. 

A way to make obligations explicit and known is to have a public book-keeping 
process.  Thus whenever some money is issued, each party can notify the book-
keeper of the contract.  The book-keeper can then enter a credit in Jane’s account, 
indicating that Jane has a claim on some goods or services.  The book-keeper can 
also enter a debit in Tom’s account, indicating that Tom owes some goods or 
services.  If the accounting books are public, then the community will know how 
many obligations Tom has accumulated.  If Tom has a lot of obligations, people 
might regard him as a bad risk and choose not to accept any more of his promises.  If 
required, the community might adopt some rules that limit the amount of debit a 
person can accumulate, as the village of Mutuality did in response to Dino’s debts. 

MCU fees for service 
The idea of the MCU charging a fee for service may not sound unreasonable.  It 

may also seem to be similar to a bank charging interest.  However there are crucial 
differences in the structure and role of MCU fees compared with bank interest. 

Charging a fee on a debit balance probably seems straightforward, but we are 
not used to the idea of charging a fee on a credit balance.  Perhaps you think the 
bank should pay a fee (like an interest payment) for a credit balance.  The reason the 
MCU fee seems strange is that our conventional banking system entangles two 
fundamentally different functions of money:  money is used both as a medium of 
exchange and as a store of value.  The role of the MCU that has just been described is 
as a provider of a medium of exchange.  This provides a service to clients, since it 
makes exchange much easier than in a barter system, and the greater specialisation 
this allows adds value to everyone’s effort.  It is this service that justifies the fee 
charged by the MCU. 

The function of storing value, which our present monetary system also attempts 
to serve, properly belongs in the subject of investment.  A good investment may 
indeed generate a profit for the investor, but our present system of paying interest in 
place of such a profit is both unfair and dysfunctional, and some of the problems 
have been illustrated in the parable of Financia.  These ideas are unfamiliar to 
modern Westerners, but not to other times and cultures, and we will be addressing 
the issue of investment in a later chapter. 

The size of the fees charged by the MCU should be in proportion to the service 
provided.  Thus the fees should be sufficient to cover the costs of administering the 
system, which includes the cost of hiring employees.  In this respect, the MCU 
should function like any other business, charging for services rendered, paying for 
supplies and paying employees.  Indeed there is no reason competing credit unions 
with competing currencies should not coexist, and such competition could help to 
restrain any tendency to exploit the strategic nature of the service by overcharging. 

In light of this discussion it is useful to think of a mutual credit union as having 
two components.  The first component, which we might call MCU Money, creates 
and uncreates money, and its special relationship with the rest of the economy is 
depicted in Figure 7.8.  The second component, MCU Business, is a business that 
administers the process of MCU Money, and it relates to the rest of the economy in 
the same way as any other business. 
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If the MCU is to charge fees, the next question is how the fees should be 
structured.  In the parable of Mutuality people whose transactions become 
unbalanced pay a fee in proportion to their accumulated balance, whether it be in 
credit or in debit.  Thus both Thalia and Dino pay a percentage fee on their balances.  
The logic of this fee structure is to encourage people to balance their transactions so 
that the money remains available to facilitate further exchanges. There is practical 
experience supporting this approach. 

This fee structure encourages the viability of the whole system because it is in 
the interests of a person holding money to spend it as soon as possible, so as not to 
incur a fee.  This was why the stamp scrip in Wörgl circulated so rapidly, and so 
stimulated the local economy much more than conventional money would have.  As 
well, the more people there are in the system, the more chance a holder will have of 
spending their money, so there is an incentive to persuade a new person to accept 
the money, and so promote the system’s expansion through the community. 

A crucial requirement of the fee structure in a mutual credit system is that it 
should not unbalance the amounts of money and debt the way interest charges do.  
This will be accomplished automatically if MCU Business is treated the same as any 
other client of MCU Money.  Thus MCU fees would be deducted from other clients’ 
accounts (thus reducing credit balances and moving debit balances further into 
debit) and added to the account of MCU Business.  The act of debiting debit balances 
creates more money, and the amount of money created is the additional amount 
required for the client community to pay for the service it receives from the MCU. 

This system avoids the problem encountered in Financia, where accounts  in 
effect were required to be in credit on the day loans came due, but there was 
insufficient money for everyone to be in credit simultaneously.  Eventually the 
required money was created by Avaricia, but by then the losers had been penalised 
and stigmatised for something that was the fault of the system, rather than of their 
management.  If any MCU clients were unable to pay their fees because they had 
reached their debit limit, that would be a result of poor management rather than of a 
faulty system, and it would be appropriate and just to invoke normal procedures for 
dealing with such cases. 

Natural growth, automatic supply, stability 
A virtue of a mutual credit system is that it requires only the mutual agreement 

of a core group of people in order to start, it can grow by voluntary recruitment, and 
in its early stages it requires minimal organisation and management.  In practice 
there would be a threshold number of people and specialties, and some management 
expertise would be required.  Although relatively simple, the design features we 
have covered are important to the viability of the system, so the organisers should 
have a clear appreciation of these factors.  More specialised references and web sites 
should be consulted, both for the principles and for accumulating practical 
experience31. 

Another crucial virtue is that the question of how much money there should be 
doesn’t arise.  The amount of money in circulation is determined directly by the 
exchanges people want to make.  In this sense it is close to the ideal passive medium 
of exchange that money is often presumed to be.  This kind of money more truly 
facilitates exchange. 

A further virtue of a mutual credit system is its relative stability.  It is not 
immune to problems, but its response to a problem is not out of proportion to the 
problem.  Thus, if any participant defaults on their obligation, then the community 
will be poorer by the amount defaulted on, but no more.  If there is a 3% failure to 
deliver services, then the money will devalue by something like 3%.  This is in 
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contrast to the case of Long Term Capital Management, discussed in Chapter 10, in 
which the default of a single hedge fund threatened to destabilise the entire global 
financial system.  The “run” on the silversmith’s bank in Insidium, modelled after 
historical examples, is another illustration of such instability. 

A mutual credit system could fail through a breakdown of trust among the 
participants, but every monetary system that uses token money is prone to this 
failure.  Such a breakdown of trust is less likely in a mutual credit system than in 
systems that may also fail because of intrinsic functional instabilities.  For example, 
the trigger for the loss of trust in the silversmith’s paper money was the discovery 
that he was practising fraud by not fully backing his paper money with jewelry 
money.  The issued money was devalued in theory only by the fraction that was not 
backed, but in practice it was devalued by 100% because of people’s loss of trust in 
it. 

 
Mutual Credit Compared with Conventional Banking 

Figure 7.9 compares the way money is created and used in a conventional 
banking system with how it is created and used in a mutual credit system.  The 
systems may look superficially similar, but the differences have large consequences.  
Since the roles of the bank and the mutual credit union are different, it is appropriate 
to use different terminology to describe their functions. 

 

 
 

Figure 7.9.  Comparison of how (a) a Mutual Credit Union creates money with (b) 
how a bank creates money.  The systems look superficially similar, but the crucial 
differences have large consequences for the role of banks and for the behaviour of 

the economic system. 
 
The way Tom interacted with the Mutual Credit Union (Figure 7.8) is 

summarised in Figure 7.9a.  Figure 7.9b depicts the way Tom would have to deal 
with a conventional bank in the same circumstances.  If Tom did not have a credit 
balance with the bank (or if his credit balance was not large enough for his 
purposes), then Tom would have to borrow money from the bank.  The bank would 
only loan him the money if he provided some collateral.  Thus he might mortgage his 
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house with the bank.  In this arrangement, Tom gives the bank a claim on his house, 
and the bank loans him some money to use. 

One important difference from the mutual credit system is that the bank now 
has a claim on some of Tom’s property.  The Mutual Credit Union did not require 
collateral.  The primary transaction with the MCU involves only money, whereas 
Tom’s transaction with the bank involves goods as well, in the form of a claim on 
Tom’s property.  The transaction with the bank is more like a transaction between 
participants:  money in exchange for goods.  Hence it is appropriate to say the bank 
loans the money and Tom borrows it, in contrast to the creation/withdrawal 
transaction Tom had with the MCU. 

Alternatively, a modern bank might issue Tom with a credit card.  You don’t 
need to provide collateral to obtain a credit card, but the interest charge is much 
higher than on a loan secured by collateral, typically 15-20% rather than 5-10%.  
Thus a credit card account functions more like an MCU account, but with an 
exorbitantly high interest charge. 

The fee charged by the MCU is explicitly related to the service it provides, 
whereas the bank’s interest charge implies that someone is foregoing the use of the 
money.  However this is only true of the reserve fraction of the loaned money.  In 
other words if the fractional reserve is 10%, then only 10% of the money is 
legitimately treated as a loan (as was explained in Chapter 24).  The remainder is 
newly created money that no-one is foregoing the use of, so interest should not be 
charged on it.  Even worse, the rate of interest charged is dictated by a distant 
authority for the entirely extraneous purpose of attempting (rather ineffectually) to 
regulate the supply of money and hence the state of the economy (a function that is 
not even required in a mutual credit system).  Although the bank thus creates a 
substantial fraction of the money, Tom is not just withdrawing it as he would from 
the MCU.  From his perspective, the money is all treated as if he is borrowing 
existing money, so he has to pay interest on all of it and he has to supply collateral to 
cover all of it. 

In some respects the interest charged by the bank functions in the same way as 
the fee charged by the MCU.  Thus Tom must earn extra money to pay the interest or 
the fee due.  However the interest charge bears no relationship to the service 
provided.  Not uncommonly it will be too high, in which case the bank would be 
appropriating Tom’s wealth. 

The structural problem with interest, which was illustrated in the parable of 
Financia, is that it reduces the supply of money available to others.  There will be a 
shortage of money unless someone takes out a new or larger loan.  Since all of the 
money in circulation originates as loans, the total of all loans must continually 
increase to cover the accumulating cost of interest due.  Thus Avaricia loaned out 
more money the second year than she did the first, to cover the cost of last year’s 
interest.  There will still not be enough money to cover the cost of next year’s interest.  
In contrast, well-structured fees in a mutual credit system do not unbalance the 
money supply. 

 
Lincoln’s money - centrally issued, government-backed 

Abraham Lincoln's greenback money was a different kind of money again.  It 
was issued by the government, rather than by private banks or by individuals.  It 
carried no interest burden, and there were not even any fees charged for its use.  It 
was provided by the government as a service to the people.  Lincoln saw the 
provision of a reliable money supply as a central service to be provided by a 
government, and the supply by government of debt-free money was his proposed 
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means of providing this service.  In view of the severe problems of money supply 
which his country and many others had already experienced under traditional 
monetary systems, this was a very defensible view. 

Lincoln issued his money in payment for services to the government.  In this 
case the implied contract is not as immediately evident as with split barter.  The 
implication of issuing the money is that the government will return services to the 
market.  If holders of greenbacks could purchase those services directly from the 
government, then the money would be de-issued and the transaction would be 
equivalent to split barter.  However this was not Lincoln’s intention.  Instead, he 
intended to supply services to the people without directly charging them.  This 
would leave the money in circulation, and that was Lincoln’s primary intention:  to 
ensure a sufficient supply of circulating money to facilitate commerce amongst the 
citizens of the Republic. 

Lincoln proposed to regulate the money supply through spending, taxation and 
direct charges for services (“re-deposit”).  The supply could be increased through 
government spending, and reduced through taxation and charges.  These 
mechanisms clarify the nature of the contract implicit in the issuing of the money.  
Re-deposit simply completes the circuit of the money and fulfills the government’s 
obligation to the market.  Taxation does the same thing, the only difference being 
that the obligation is returned to the people collectively, in the form of “free” 
government services, rather than to an individual charged for a particular service. 

However if the government discharged all of its obligations, then none of its 
money would be left in circulation, and that would defeat Lincoln’s purpose.  Thus 
the intention implicit in Lincoln’s money is to leave the obligations attached to 
circulating money unfulfilled, so that the money continues to circulate.  This might 
seem to be just a way to appropriate the peoples’ wealth, as happened in 
Tyrannograd, but since the government is acting on behalf of the people then it 
amounts to the people appropriating individual wealth for their collective benefit. 

The contract implicit in Lincoln’s money is thus not as simple and clear as with 
split barter money, though it is defensible in terms of democratic government.  
Taxation already is a mechanism to appropriate individual wealth for the collective 
benefit.  Lincoln’s money would do this in a less direct and intrusive way.  Rather 
than claiming people’s existing wealth, in the form of taxation, Lincoln’s money 
would convert some of their future individual wealth into common wealth.  This 
might be seen as an improvement on direct taxation.  Taxation would still be 
necessary, particularly as the supply of greenbacks stabilised, but at least some 
taxation could be replaced by the issue of new money. 

Lincoln’s money should also be viewed in its intended context of replacing debt-
burdened bank money.  In this regard it would be a clear advance.  From this 
perspective, all Lincoln was doing was having the government issue money directly 
and with no interest, rather than borrowing it from private banks at interest.  The 
mechanism is actually very similar.  At present, the government issues bonds that it 
sells to private banks.  In effect the banks hold the bonds as collateral, and the bonds’ 
worth is backed by the governments ability to raise revenue.  Lincoln bypassed the 
banks and issued government-backed currency directly, rather than issuing bonds.  
Thomas Edison is reputed to have said "If the government can create a dollar bond, 
it can create a dollar bill"32. 

Holders of greenbacks would have no claim on their property (collateral) or 
future income (interest payments) hanging over them.  Since there is no interest due, 
the supply of money would not be continually outrun by the need for more money 
to pay interest.  The instabilities induced by the inexorable increase in debt and by 
the fractional reserve system, to be discussed in the next chapter, would be avoided. 
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Lincoln’s money would thus be a major improvement over our present debt-
burdened, fractional-reserve money, but it would not have all the virtues of split-
barter money.  Its principal remaining difficulty would be the regulation of the 
money supply, and in this respect it would be similar to the money in the parable of 
Communabad.  However since the mechanisms for regulating the supply would be 
very direct, and since there would be no intrinsic instability in supply, this would be 
much less of a problem than in our present system.  Lincoln’s claim that his system 
would make money the servant of humanity would thus have been largely justified. 

 
Corporate Currencies 

Alternative currencies are not confined to small-scale community currencies.  
Other forms have been created by big business, and in fact the annual turnovers of 
these currencies are far greater than community currencies.  They are just not well-
known, and perhaps not always recognised as a form of currency.  Two forms have 
become widespread:  loyalty points systems, such as frequent-flyer points, and 
explicit barter systems33. 

Corporate barter developed through the last few decades of the twentieth 
century.  Internationally it was a way of overcoming the difficulties of dealing with 
communist countries with strong currency regulations or with less developed 
countries with weak currencies.  In parallel, barter was found to be a useful way for 
companies to use excess capacity that would be otherwise unused.  The latter uses 
range from airlines that allocate excess seats to passengers who have earned 
frequent-flyer points to restaurants that offer tables during off-peak times. 

Both kinds of scheme have grown rapidly.  In 1998 in the U.S. there were nearly 
700 barter exchanges serving 400,000 businesses with a turnover of $8.5 billion.  The 
annual growth rate of barter was 15%, three times faster than commercial exchange 
facilitated by dollars.  Internationally the volume is much greater.  In 1997 the 
International Reciprocal Trade Association estimated barter volume to be $650 
billion and also growing at 15% per annum. 

Corporate barter systems involve implicit currency in just the same way as the 
initial split-barter system used in the parable of Mutuality, which was based on 
simple ledger accounting.  Whether the accounting is done on paper, in a computer, 
or with an explicit form of money like paper notes makes no difference to the 
principle of split barter.  Frequent-flier points can also be viewed as a form of 
money, since they can be accumulated in exchange for providing custom to an 
airline, and later exchanged for a service from the airline.  Both kinds of currency are 
commonly used to fill excess capacity of business, and thus play an important role in 
improving the efficiency of the economy, without creating inflationary pressures. 

 
Other Options 

The money used in the parable of Communabad is similar to Lincoln’s money 
except that it was issued in a different way.  Whereas Lincoln’s money was issued 
centrally on behalf of the people collectively, in Communabad the money was 
shared around to be issued individually.  Rather than the government, acting on 
behalf of the people, making a claim on people’s service, the people made claims on 
each other.  Thus the principal difference is that the issuing of the money is 
distributed rather than centralised.  In other respects the two systems are similar:  
there is no burden of interest and the supply has to be managed explicitly, though 
this can be done quite directly. 
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The shell money of New Guinea was reliant on supplies of a natural commodity.  
In stable times such commodities can serve quite well, but they are prone to 
disruption if the supply of the commodity fluctuates because of extraneous factors.  
In New Guinea the disruption came in the form of colonial exploitation.  However 
an analogous problem plagued the use of other natural commodities like gold and 
silver for centuries.  The supply of such commodities depends on the vagaries of 
discovery and on fluctuations of trade balances, rather than on the needs of 
commerce. 
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28. The Money Signal and System Dynamics 
 
The parables and historical examples of Chapter 26 illustrate how the details of a 

monetary system may have a large effect on the how an economic system functions.  
The reason is that money functions as a signalling medium, sending price signals 
through the economy, as conventional economists put it.  If the primary signalling 
mechanism in the system biases information in any way, this could have a large 
effect on the overall system behaviour.  Because the economic system is such an 
important part of any society, a distortion of the economic system will also distort 
the society. 

Thus the details of how money is issued, whether any fees or interest are 
charged for the use of money, whether and how money is de-issued and what 
factors determine the total money supply play a crucial role in determining the 
functioning of an economy and the character of a society.  Some aspects of this role 
are appreciated in mainstream economics, especially the importance of the money 
supply.  However the role of the monetary system in the kind of problems 
experienced in Financia and Insidium seems to be widely overlooked.  Here we will 
examine more systematically the effect of the monetary system on the dynamics of 
the economic system. 

Dynamics is about how a system changes with the passage of time due to the 
action of its internal forces.  In other words dynamics is about how the present state 
of a system determines in what state the system will be a little while from now.  We 
have already identified, in Chapter 25, the crucial property of token money that 
gives it such a powerful influence on the dynamics of the system:  token money 
connects the future with the present.  It does this because token money represents a 
claim upon future services.  The money’s existence therefore will directly affect the 
behaviour of people at some point in the future.  It will also affect their present 
expectations of the future, and so it may affect as well their behaviour between now 
and then. 

[Added March 2010.]  I have been persuaded that two arguments made here are too 
simplified.  First, the ability of banks to profit from money created out of nothing is reduced 
by the fact that at each step of the process described in Chapter 24 (Figure 7.1) the bank may 
pay depositors interest.  This is because to each bank the money appears to be pre-existing.  
Thus the bank’s profit is the difference between the interest it charges when it reloans the 
money and the interest (if any) it pays on deposits.  I think this makes only a small difference 
to the process of concentrating money in fewer hands. 

Second, Steve Keen has persuaded me that, unlike borrowers in Financia, borrowers in 
our real system are able to pay off all their debt with the amount of money available.  The 
reason is they can repay in stages, rather than annually, and the money can then return to 
circulation.  In effect, the potential shortage of money can be overcome if it circulates more 
rapidly.  This means that my arguments (below) that charging interest drives growth and 
that it causes the inflation/unemployment trade-off are not necessary conclusions.  Interest 
charges may still contribute to these phenomena, but to establish that one would have to track 
rates of circulation along with money supply.] 

 
Debt-Burdened Money Promotes Inequality 

Financia's system of interest-burdened money magnified moderate differences in 
wealth and drove them to extremes.  This happened in Financia because there was 
not enough money to cover the required interest payments.  Some families missed 
out in the scramble to acquire enough money.  The problem was aggravated by 
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other families hoarding some of the money.  Those who missed out were 
disproportionately penalised, while those who hoarded were disproportionately 
rewarded.  Because the villagers had to compete against each other, the social 
climate of the village became negative, suspicious, secretive and uncooperative. 

In other words, in a debt-burdened monetary system the rich get richer and the 
poor get poorer. Both the poverty and the wealth are out of proportion to the 
differences in effort or efficiency between families.  Rather, rewards accrue to those 
with the knowledge and skill to take advantage of the arbitrary rules of the 
monetary system.  Relative to their real contributions, the poor do not deserve such 
poverty and the rich do not deserve such wealth. 

Charging interest for the use of newly-created money has the effect of pumping 
wealth from the poor to the rich.  It is a private tax, imposed by the wealthy upon 
the less wealthy.  An indication of the magnitude of the resulting wealth transfers 
can be seen in Figure 7.10, which shows the net loss or gain of German households 
in 1982 through interest payments, according to Margrit Kennedy.  The wealthiest 
10% of households gain very substantially at the expense of the less wealthy 80% of 
households.  The wealth becomes even more concentrated than this graph indicates, 
because most of the wealth in the top 10% actually goes to the top 1%. 

 

 
Figure 7.10.  The wealth pump.  Charging interest on new money pumps wealth 

from the poor and middle class to the wealthy34. 
 

The problems caused in Financia by charging interest on centrally-issued money 
were also present in Insidium.  However the presence of these problems was not at 
all obvious to the villagers of Insidium because the shift to interest-burdened money 
was done in a clandestine way, and because there was never an occasion when a 
check on the full accounting of the system was easy.  Even the presence of problems 
relating to the monetary system was unclear, so the cause was obscure.  People 
simply were aware of a level of unease, which they accounted for by a variety of 
theories.  The same problems, equally insidious, exist in the real world. 
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In technical terms, the tendency to magnify inequality is a dynamical instability 
in the distribution of money.  Because of the rules of the monetary system, some 
people, once they get ahead, tend to accumulate more and more money.  Others, 
once they start to fall behind, are driven further and further into debt and poverty.  
Both effects are symptomatic of the presence of positive feedback, the universal 
driver of instability. 

This instability does not exist with split-barter, debt-free money, because the 
supply of money is self-regulating and always adequate.  The extremes of wealth 
occur in our present system because of the intrinsic instability inherent in debt-
burdened money. 

 
Debt-Burdened Money Promotes Inexorable Growth 

There was a second dynamical trend unleashed in Financia.  The village was set 
on a path of inexorable “growth”.  Each year the shortfall of money was greater.  
Each year the villagers had to work harder so as not to be the losers in the scramble 
to acquire enough of the insufficient supply of money to repay their loan and to pay 
the interest due. 

The tendency to inexorable growth is another kind of instability driven by a 
debt-burdened monetary system.  It comes about because the money created with 
each loan remains constant in amount, whereas the debt created at the same time 
grows continuously.  Initially the money and the debt are in balance, but the debt 
immediately starts to grow while the money does not, so thereafter the debt always 
outweighs the money.  This is why there is always a shortage of money.  Eventually 
the shortage is made up by someone taking out an even larger loan, but the balance 
is only momentary:  the debt immediately begins to outgrow the money again. 

This all happens regardless of how much material wealth people really want, 
and regardless of whether the extraction of natural resources can be sustained.  It 
happens regardless of whether some people choose not to borrow money.  Someone 
has to borrow more money, otherwise there won’t be any money and commerce will 
be reduced to barter. 

The positive feedback behind this instability is very direct.  The more money 
there is, the more interest is due.  The more interest is due, the more money has to be 
created. 

This mechanism explains the apparent paradox that there is a perennial shortage 
of money even though the total amount of money and the total material “wealth” 
are continually increasing.  The debt increases steadily and drags the money supply 
along behind it.  Since the money has to be earned through exchange for material 
things, material throughput is also dragged along.  The shortage of money is relative 
to the accumulating debt.  The shortage is not relative to people’s present real needs 
or wants. 

Many middle-class people in Western societies feel they are already rich enough, 
but they feel trapped into working ever harder and longer.  Many people would be 
willing to trade some income for less stress and more leisure, but they have a family 
and a mortgage to support and they recognise that they risk losing their job entirely 
if they are perceived to be not pulling their weight.  Thus not only is our monetary 
system causing our economic system to overtax the environment, it is already 
producing more material goods than many people want, even in spite of the 
saturation barrage of consumerist propaganda they are subjected to. 
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A Fractional-Reserve System is Intrinsically Unstable 
The parable of Insidium included the ingredient of fractional reserves, in 

addition to the interest-burdened, centrally-issued money that was used in Financia.    
As well as having an insidious version of the problems of Financia's system, 
Insidium also suffered a run on its bank and a resulting depression of economic 
activity.  The cause of this was the pretence of the banker (the silversmith) that his 
paper notes were backed 100% by real value, in the form of jewelry. 

The silversmith implied an obligation to the market when he issued his notes, 
but he failed to fulfill his obligation to return value to the market.  In his case, the 
obligation was not to provide services but to provide, upon request, equivalent 
value in jewelry-money for the paper money he had issued.  This led ultimately to a 
catastrophic loss of confidence in the token money, accompanied by a dramatic fall 
in the supply of trusted money.  The lack of money then severely restricted the 
amount of commerce that could be conducted in the village.  This example was 
modelled on historical examples, of which there are many35. 

Fractional reserves create instability in a more functional way as well.  Any 
fluctuation in the level of reserves is magnified ten-fold in the supply of money.  
When the British government set about repaying its debts in 1815, the supply of 
Bank of England notes declined.  However many regional banks had been using BE 
notes as a reserve on their own notes, and so they were forced to withdraw even 
greater amounts of currency.  Modern fluctuations are rarely as dramatic as in that 
episode, but the principle remains in effect, and working upon fluctuations in 
government debt, markets or consumer confidence. 

Vulnerability to a run on the banks was reduced during the twentieth century by 
changes in the nature of the reserves underpinning the system, but other problems 
were substituted.  In the days before the gold standard was abandoned, fractional-
reserve banking involved the same fraud as the silversmith’s in Financia.  If too 
many people tried to exchange their paper for gold at the same time, the fraud 
would be exposed, and people would lose confidence in the paper money.  Since the 
gold standard was abandoned by the U.S. in the 1970s, its banking system's reserves 
have been backed by the government, acting through the central bank (The Federal 
Reserve).  The fractional reserves held by the central bank are explicitly backed by 
the government's promise to deliver value on demand.  This promise takes the form 
of government bonds or securities.  The banks accept these bonds as collateral in 
return for the money they create and loan to the government.  To the extent that the 
government backs only fractional reserves, private banknotes are still fraudulent and 
in principle prone to the same instability. 

The the risk that a bank may fall victim to instability can be covered by an 
insurance scheme.  For example, in the U.S. the Federal Deposit Insurance 
Corporation performs this role.  Beyond such arrangements, there is typically some 
understanding that the government is the backer of last resort should banks be 
unable to fulfill their obligations.  In effect these arrangements mean that private 
bank money is backed by taxpayers wealth. 

Occasionally such arrangements become explicit, in the form of special bailout 
arrangements, though usually they are still surrounded by a dense phalanx of 
euphemisms.  Such was the case with the U.S. government's bailouts of the Savings 
and Loan banks and of the banks threatened by the collapse of Mexico's currency in 
1992.  This was also done in Japan in 1998 as much of its banking system was 
threatened with insolvency.  A similar arrangement has also been enforced in many 
countries by the International Monetary Fund. 

Such bailouts amount to a massive transfer of the people's wealth to financiers.  
In this way, the instability inherent in otherwise-unbacked money is reduced, but 
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financiers’ irresponsibility is subsidised in the process.  In effect, the financial system 
uses the danger inherent in its instability to hold taxpayers to ransom. 

 
Central Issue Makes Supply Hard to Manage 

Currencies that are centrally issued, whether by government or by private 
banks, are called fiat currencies.  Most of our previous examples are fiat currencies – 
those in Tyrannograd, Communabad, Financia and Insidium, Lincoln’s greenbacks 
and modern bank-debt money.  All of these systems share the problem of how much 
currency to issue. 

If too much currency is issued, it devalues relative to goods and services.  This 
happens simply because people have more money available, so they can bid up the 
prices of things.  In other words, too much currency causes inflation.  Conversely, 
too little currency causes deflation.  If inflation or deflation happen very slowly, they 
don’t cause serious problems.  However if inflation or deflation are rapid more 
serious problems can develop.  Commerce can be disrupted, because people who 
happen to hold currency will find that they can buy more (or less) goods, while 
people who happen to hold goods, or be in debt, will find the reverse.  This means 
that the contracts implicit in the issue of the money are not properly fulfilled, and 
people gain or lose because of the vagaries of the currency.  This has long been 
appreciated by economists.  Worse, a positive feedback can develop that destabilises 
the value of the currency, as we will explore shortly. 

The difficulty of managing the supply of fiat money is that the need for money is 
difficult to predict.  For example, the amount of money required will obviously 
depend on the rate at which exchanges are happening, but it will also depend on the 
rate at which the money circulates.  In a mutual credit system with fees to 
discourage hoarding, money typically circulates faster than in our conventional 
monetary system.  As well, the rate of circulation in our present system depends on 
the general level of optimism or pessimism, which can lead people to spend freely or 
to hoard money. 

One of the most influential economists in the second half of the twentieth 
century, Milton Friedman, first rose to prominence by advocating a bold solution to 
the complexities of central money supply:  he proposed simply to increase the 
money supply steadily in proportion to the long-term average growth of national 
output, as measured by the Gross Domestic Product36.  Friedman’s proposal became 
known as monetarism.  The proposal was certainly bold, but quite a simplistic way to 
manage a complex system fluctuating under the influence of many internal and 
external factors.  Attempts to implement monetarism in the 1970s were soon 
abandoned. 

Aside from the difficulty of deciding how much money is required, there is the 
question of how to regulate the supply.  Lincoln’s system had quite direct 
mechanisms, but with debt-burdened, fractional reserve banking the mechanisms 
are indirect and imprecise.  Central banks regulate the reserve fraction to be held by 
banks, but the amounts actually loaned by banks will usually be less than the 
maximum possible, by amounts that depend on circumstances, so the amount of 
money issued cannot be precisely predicted.  In the past two decades this 
mechanism has been used much less, and the money supply has been manipulated 
mainly by dictating interest rates, which have an even less direct relationship with 
the money supply. 

The issue of how to centrally regulate the money supply has become enormously 
contentious in mainstream economics.  This is not surprising, given the limited 
understanding of money that seems to prevail, and the complexities that we have 
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only briefly sampled here.  In fact it does not seem to be widely appreciated that the 
problem arises from the monetary system itself, and that alternative monetary 
systems could avoid the problem.  Lincoln’s monetary system at least provides for 
much more direct control of the money supply, while in a mutual credit system the 
supply is regulated automatically according to the need for exchange. 

 
Debt-Burdened Money Promotes Inflation and Unemployment 

The parable of Financia suggests that our use of debt-burdened money is a core 
factor in the relationship between inflation and unemployment.  There is a well-
known trade-off between inflation and unemployment which seems to require that 
both cannot be brought to zero at the same time.  Typically, if unemployment is low, 
inflation tends to be high, and vice versa.  For the last two decades of the twentieth 
century, as part of the marketist program, governments and monetary authorities 
focussed on reducing inflation, and a well-known result has been high 
unemployment in almost all industrialised nations. 

In Financia, the shortage of currency caused by Avaricia’s interest charge meant 
that some families were driven into poverty.  In a modern economy the more 
common effect of a shortage of currency is economic slowdown, which causes 
unemployment.  If, following standard modern practice, Avaricia were to decrease 
interest rates, then the shortage of currency would be reduced and unemployment 
would fall.  However then people would be better able to afford to borrow currency.  
If Avaricia acceeded to the increased demand for money, then the money supply 
would increase, resulting in inflation.  Conversely, if Avaricia increased interest 
rates, the money supply would fall but the need for money would increase, and so 
unemployment would increase. 

The problem is that adjusting the interest rate affects the money supply (and 
hence inflation) and the need for money (and hence unemployment) in opposite 
directions.  This problem arises directly from the monetary system, and from the use 
of interest rates to control the money supply.  In a mutual credit system, the money 
supply adjusts automatically to the need for money, and so this source of 
unemployment is removed. 

Managing a debt-burdened monetary system is like trying to drive a car whose 
accelerator is stuck full on, so the only way to control its speed is to use the brake. 

 
Multiple Instabilities in Supply 

The high levels of debt generated by a debt-burdened monetary system induce 
further instabilities or aggravate the primary instabilities of the monetary system. 
Our monetary system has generated enormous levels of debt.  Virtually every 
government in the world is deeply in debt.  Many nations, developed or developing, 
carry foreign debts comparable to their annual GDP.  Private companies and private 
individuals carry additional huge debts.  For example in the UK government debt in 
1996 was £380 billion and private debt was £780 billion.  The total debt of £1160 
billion compared with a total money stock of £640 billion and a GDP of £720 billion37. 

Debt and the money supply interact through a destabilising feedback which 
induces people to borrow during inflation and save during deflation.  If prices and 
wages start to rise, or in other words if there is inflation, then it becomes more 
attractive to borrow money.  On the other hand if prices start to fall generally, as 
they did in the 1930s and many other times before that, then it becomes harder to 
repay debt. 



 

 

310 

During the 1960s and 1970s, many people became used to the shrinking effect 
that inflation has on debt, especially on long-term debt such as a house mortgage.  
Inflation causes the real value of the loan principal and interest payments to shrink 
steadily, and in the years of high inflation many established middle-class people saw 
their mortgage debts and repayments become trivially small.  In such conditions the 
demand for loans rises, and under the fractional reserve system the money supply 
increases in response. If government borrowing increases by the same logic, then the 
money supply increases further.  The increased money supply allows prices to be 
bid up further, thus reinforcing inflation and completing the positive feedback cycle. 

With deflation, the reverse happens.  The incentive is to save or hoard money 
rather than to spend and borrow, because saved money will buy more goods in the 
future if prices continue to fall.  Thus the amount of circulating money declines.  As 
well, the real value of existing debt increases.  Those with high levels of debt may 
have difficulty with repayments.  Inevitably business bankruptcies increase.  
Bankruptcies lead to loan foreclosures and a consequent decrease in the money 
supply.  Both the increase in savings and the increase in loan foreclosures decrease 
the money supply, so prices fall in response, reinforcing deflation and again 
completing the positive feedback cycle, this time in deflationary mode.  Deflation 
seems to be more likely to trigger other feedbacks, and it tends to be more rapid than 
inflation.  This is the vicious cycle that operated during the 1930s depression.   

Financial markets also interact with the money supply.  As we have seen, stock 
markets and currency markets are inherently unstable.  As the stock market rises in a 
speculative bubble, money tends to be borrowed against the supposed value of the 
stock assets.  This increases the supply of debt-money.  When a speculative bubble 
bursts, borrowers default, debt-money is written off and the money supply is 
suddenly reduced.  This lowers demand, which can trigger deflation. 

The globalisation of finance further exacerbates instability.  In 1997 there was a 
series of dramatic currency devaluations in several Asian nations.  Although such 
events were not unprecedented, their magnitude was unusual.  A primary reason 
was a positive feedback involving local and foreign debt.  Irresponsible and corrupt 
use of borrowed funds led to failures that reduced confidence.  As foreign lenders 
and investors became concerned, a stampede developed to sell and move funds out 
of the country. 

The threat of such flights of capital hangs powerfully over the governments of all 
nations that have become enmeshed in globalisation.  Australia’s decision to float the 
Aussie dollar in the 1980s took place under just such duress38.  Governments now 
routinely yield more and more concessions and more and more sovereignty to 
financial and currency markets.  No policy initiative is undertaken without 
considering the verdict of the markets.  The markets must be kept happy, otherwise 
governments will be punished.  Much of this power of the markets derives from the 
threat inherent in their intrinsically unstable dynamics. 

 
Depressions 

Several positive feedbacks can be triggered simultaneously in a deflationary 
episode, through a shrinking money supply, higher savings (i.e., hoarding of 
currency), an increase in the effective value of debts and repayments, an increase in 
effective interest rates, a drop in demand, falling prices and a proportionately larger 
drop in business profits, increased bankruptcies, further falls in money supply, and 
so on.  If the feedback becomes strong enough a depression can ensue. 

There is a longer-term pattern involved with depressions.  The degree of 
instability increases as the power of the financial system increases.  Generally the 
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power of the financial system grows through a steady accumulation of the debt 
generated by our debt-burdened money.  The debt functions to pump wealth from 
commerce and the general populace to financiers.  As the financial sector expands 
beyond the level of activity required to service commerce, it becomes parasitic.  For a 
time, financial markets boom and politicians can be heard proclaiming 
unprecedented prosperity.  Inevitably, the parasite weakens the host and ultimately 
something collapses – commerce, political and social order, or, we may now fear, the 
regional or global environment.  As things begin to fail, the feedbacks that have 
driven the financial system to excess reverse their effect and drive a rapidly growing 
avalanche of failures.  Generally the collapses are much more rapid than the booms.  
If, after each collapse, the same system is retained, the whole process will start over 
again.   

One way to interpret the history of the past two centuries is that such collapses 
have occurred many times, but that financiers have gradually learned how to prop 
up their unstable system so that it survives for longer periods.  All this accomplishes 
in the long run is that the system, when it crashes, falls from a greater height, and 
brings more of the world's economic system down with it.  The many local and 
regional crashes through the eighteenth and nineteenth centuries culminated in a 
widespread depression in the 1890s.  There was then a pause of nearly forty years 
before an even more intense and widespread depression starting in 1929. 

More than seventy years have now elapsed since the last major crash.  For about 
half of that time the worst excesses of the financial system were restrained somewhat 
by national and international arrangements that limited the latitude of the financial 
sector and restrained the rate at which debt was accumulated.  However more 
recently, and especially over the past two decades, the level of debt has again risen 
rapidly, and most of the world is now enmeshed in debt.  There were serious 
shudders in this system in 1987 and 1997, but a major collapse was averted in each 
case.  For how much longer can it be propped up? 

 
Of Debt and Negative Pigs 

Daly and Cobb have elucidated the distinct natures of wealth, money and debt 
using the inspired notion of negative pigs39.  If I own two pigs, I can see and touch 
my pigs, and if I want to keep them I will have to feed them and clean up after them.  
On the other hand if I owe two pigs but own no real pigs, a mathematician might say 
that I own two negative pigs.  According to Soddy, Hindu mathematicians first 
conceived of negative numbers through their analogy with debt. 

Two negative pigs is an imaginary quantity.  It has no physical reality.  There is 
no mess.  Whereas the responsibility of owning a thousand positive pigs might well 
exhaust me, I can own a thousand negative pigs as easily as I can own two negative 
pigs. 

Suppose I have two pigs, but I also owe two pigs to my neighbour.  My 
accountant might then say that I own zero pigs:  two positive pigs plus two negative 
pigs.  However I still have to feed my positive pigs and clean up after them.  My 
negative pigs don’t cancel the mess.  My creditor, she to whom the pigs are owed, 
might prefer for the time being to leave her wealth in the form of her claim over me, 
in other words in the form of my two negative pigs, my debt to her of two pigs, 
rather than converting it into two real pigs which she would then have to tend.  If 
her claim over me is for a thousand pigs, she is even more likely to prefer my 
negative pigs to her positive pigs.  Not only do negative pigs require no 
maintenance, they maintain their value indefinitely. 
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Like money, debt is a very convenient invention.  Indeed, we have seen that 
money represents a form of debt:  my ten dollar note represents a debt owed to me 
by society.  However money and debt are abstractions with no physical reality.  
Because they are abstractions, debt, money and negative pigs can be multiplied 
without limit.  There are trillions of dollars in the world, but even the modern 
American cornucopian extremist Julian Simon40 might blanch at the prospect of 
cleaning up after trillions of positive pigs.  Physical things cannot be increased 
indefinitely without encountering physical limits. 

By allowing interest to be charged for the use of our money, we ensure that our 
collective level of debt increases by a percentage every year.  Although the 
percentage may vary somewhat from year to year, and even though other factors are 
at play too, the effect is the same:  anything that increases by roughly the same 
proportion year after year increases (roughly) exponentially, and the trouble with 
exponential growth is that it leads quantities to keep doubling without limit, as we 
have already discussed.  So debt, being an abstraction, can keep doubling 
indefinitely until it becomes astronomical. 

The catch with this system is that the things debt is supposed to represent, the 
things owed, are physical, and physical things cannot keep doubling indefinitely.  
Thus we have created a system that cannot endure.  Our debt-burdened money 
causes our debt to keep doubling, and simultaneously it demands that we keep 
doubling our physical production to keep pace with the debt.  Eventually physical 
production falls behind, borrowers default and, because our monetary system is 
intrinsically unstable, the system collapses. 
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29. Savings and Investment 
 
The discussion of monetary systems has focussed so far on providing a medium 

of exchange that is stable and distorts the exchange process as little as possible.  It 
might seem that the systems preferred for exchange do not encourage savings and 
investment.  In fact the mutual credit system might seem actively to discourage 
savings and investment, since it involves charging a fee on credit balances as well as 
on debit balances.  However a savings and investment system can still operate in 
conjunction with a mutual credit currency, and in many respects it would be like 
conventional savings and investment.  Nevertheless there would be some key 
differences designed to eliminate confusions and pathologies from which our 
present system suffers. 

A central confusion in the present system is between money and wealth.  We are 
so used to thinking of money as wealth that it’s easy slip into the misconception that 
a bank keeps our savings as money in a vault.  This kind of misconception is fostered 
by banks and investment funds offering to “make your money grow”.  Of course this 
is not how savings accounts work.  Most of our savings are converted into other 
forms of value by banks, because banks invest our savings while we’re not using 
them.  This conversion is explicit if our savings are in the form of shares in a 
company, but we usually refer to the purchase of shares as investment, rather than 
as savings.  However money deposited in a savings account is also invested, by the 
bank. 

By charging fees on both debit and credit balances, a mutual credit system 
discourages debt.  A debit balance involves a debt to the community, but equally a 
credit balance involves a debt from the community.  We have seen this explicitly in 
the cases of Dino (the debtor) and Thalia (the creditor) in the parable of Mutuality.  
Debt is a dangerous thing because it involves a claim on the future.  Too much debt 
can be a burden on an individual, and it can destabilise a monetary system. 

The resolution of the apparent incompatibility between mutual credit and 
savings is to recognise that a savings and investment system converts debt, a claim 
on future value, into present value.  If we buy some art work or shares in a company, 
our potential wealth is converted into things of real present value.  Normally those 
things will retain or increase their value, and they can be sold at some future date.  
In this way we store value or wealth for later use.  In essence, the resolution is to use 
different media for exchange and for storing value. 

The twin pathologies of our present savings and investment systems are that 
rewards from savings are usually too low and are manipulated for extraneous 
reasons, while rewards from investment are erratic and often excessively high 
because of dysfunctions of financial markets.  The deeper pathology of our monetary 
system is to entangle and confuse two distinct functions, exchange and saving, in the 
one medium, money. 

 
Growing Money or Growing Trees? 

The Pacific Lumber Company of California used to be known as an exemplary 
manager of its forests, comprising California redwoods up to one thousand years 
old.  The forest was logged at a sustainable rate.  Employees were paid generous 
benefits, their pension fund was over-funded by the company to provide them with 
extra security, and the company avoided layoffs even during downturns.  These 
practices meant that PLC was asset-rich, and this attracted the attention of corporate 
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raider Charles Hurwitz, the CEO of Maxxam Corporation, who made a hostile 
takeover. 

Hurwitz proceeded to double the logging rate, clear-cutting a two-kilometer-
wide swathe into the middle of the forest and calling the result “our wildlife-
biologist study trail”.  He extracted $55 million from the company pension fund.  
The remaining $38 million was invested in the life insurance company that had 
financed the junk bonds which Hurwitz had used to finance his takeover.   The life 
insurance company subsequently failed41. 

Hurwitz was pursuing some simple logic.  His “wealth” would increase more 
rapidly if converted into money than if left in the form of trees.  This is because the 
rate of growth of money was greater than the rate of growth of trees.  In the sort of 
game that Hurwitz was involved in, the rate of accumulation of money can be high 
(for a time) because of appropriation of assets and other exploitive practices.  In such 
schemes, very high notional rates of return can be achieved. 

The rate of increase of the value of trees as lumber or woodchips is much less 
than the rates of return from such corporate manipulations, especially for slow-
growing or mature trees.  Some species might be harvested after 20-40 years, but 
obviously old-growth or ancient redwoods increase their lumber value only slowly.  
There is much more value in a forest than just its wood, but none of that value is 
counted in Hurwitz’ world. 

We can compare the actual growth of trees with the artificial growth of money 
using some representative graphs, shown in Figure 7.11 - the particular values used 
here are not intended to be accurate, but simply to illustrate the principle involved.  
I’ll assume that trees increase their lumber value at a rate of 7% per year.  For 
comparison, the graph also shows the increase in value of money compounding at 
10%, 20% and 40% annual rates.  The lumber value of the trees doubles in the ten 
years, whereas money compounding at 10% increases more than 2.5 times over the 
same period.  Money compounding 20% annually increases more than 6 times over 
the ten years, and money compounding at 40% annually increases nearly 30 times. 

The message of these graphs is clear.  The monetary worth of the tree asset will 
increase much faster if you convert it into money and invest it in one of Hurwitz’ 
kind of schemes.  The catch with this logic is that Hurwitz did not increase wealth.  
At best, Hurwitz merely extracted wealth:  from the forests and from the company’s 
assets.  At worst he destroyed wealth.  The amount of money increased, but money 
is an abstraction.  The ability of the forest to regenerate wood was diminished, and 
its other values were drastically diminished.  The value of the company workforce 
was diminished.  The quality of life of the workforce was diminished.  Hurwitz was 
following the logic of money, but the logic of our monetary and financial systems do 
not serve our real interests.  Hurwitz’ logic was the logic of the destructive exploiter, 
extracting and squandering an irreplacable inheritance. 

Another view of Hurwitz’ activity is given by Julia Butterfly Hill, who lived for 
two years 60 meters high in a 1000-year-old redwood tree while the Pacific Lumber 
Company clear-felled the forest around her.  Her experience is described in her book 
The Legacy of Luna42.   Though she was derided, abused and intimidated, her simple 
defiance became an inspiration for people across the United States and around the 
world who insist that the needs and values of people and other living things must be 
asserted over a pathological system dealing in abstractions and diminishing the lives 
of future generations. 
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Figure 7.11  How money compounds at various annual percentage rates, compared 
with the growth of trees (at a notional 7%) and with the value of stored grain in 

which spoilage compounds at a notional 10% per year. 
 

 
Lessons from History - Stored Grain, Shrinking Money, Demurrage  

Suppose you harvest a crop of grain and put it in storage.  As every farmer 
knows, grain cannot be stored indefinitely.  After a time there will be spoilage due to 
rot, mould, rodents, and so on.  The spoilage usually starts slowly, but it tends to 
accelerate.  If the grain is left too long, all of the remaining good grain can spoil 
within a short period.  To roughly represent this spoilage, I have included the 
declining value of the grain in Figure 7.11 as if the spoilage compounds at 10% per 
year, which may be a bit optimistic.  The “Grain” curve in the Figure is thus the 
mirror image of the “10%” curve.  As this curve implies, after some years stored 
grain will be worthless. 

The ancient Egyptians stored grain on a large scale.  It was part of the economic 
foundation of their civilisation.  (It was also the reason they came to revere cats, 
since cats minimised losses to rodents, which would otherwise have been 
catastrophic.)  In the Egyptian system, farmers deposited their grain at a store (much 
like the present), and received a baked clay token for each quantity of grain.  The 
token was stamped with the date of deposit.  A condition of storage was that the 
amount of grain that could be reclaimed declined as time passed.  This was to take 
account of spoilage, and also to cover the costs of storage.  Thus if 10 bags were 
deposited, perhaps only 9 bags could be claimed 6 months later. 

The grain storage tokens came to function as money.  Since grain was commonly 
used as a medium of exchange, it was natural that the tokens would also be used 
instead of grain.  The tokens thus were a form of commodity-backed money.  However 
this form of money has the interesting property that its value declines steadily with 
time.  It does this because it directly reflects the value of the goods it represents.   

If the value of money declines with the passage of time, you don’t want to keep 
it.  It’s the opposite of the situation where money increases by the compounding of 
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interest.  If the value of the money grows, you may want to hoard it.  If the value of 
the money shrinks, you will want to spend it quickly, before it loses too much value. 

The Egyptian monetary system survived for more than a thousand years, a 
period that saw the building of great monuments and the flourishing of a productive 
agricultural system.  The era of Egyptian greatness ended with the arrival of Romans 
and the introduction of the Roman monetary system, which featured positive 
interest charges. 

There are several historical examples of this kind of shrinking money, including 
ancient Egypt, Europe in the Middle Ages and the stamp scrips used in Europe 
during the 1930s depression43.  There are important lessons to be learnt from these 
historical periods. 

During the Middle Ages in Europe, there was a widespread monetary system 
based on silver coins that were periodically recalled and reminted with less silver.  
This was called the brakteaten system, administered by local lords, who retained 
some of the silver from the coins as a tax.  Typically the money would be recalled 
and reminted every 6-8 months, and its value declined on average by a few percent 
per month.  People therefore spent the money before it devalued, on things whose 
value would last, such as improvements to their land, tapestries, paintings or 
cathedrals.  Cathedrals were not only expressions of the peoples’ faith, they were 
also part of a vigorous competition amongst cities for the custom of pilgrims.  The 
late Middle Ages was also a period when common people of Europe were more 
prosperous than any time since until the twentieth century (Part 3).  Cathedral 
building declined at the same time as the brakteaten system was replaced by the 
king’s monopoly on the creation of money. 

The best-documented cases of shrinking money and its effects are from the 
towns of Wörgl in Austria and Schwanenkirchen in Germany in the 1930s, whose 
stories I have already told.  For the brief time that they were permitted to use their 
stamp-scrip money, the local economies of these towns prospered.  When national 
authorities asserted the monopoly of centrally-issued, debt-burdened, fractional 
reserve money, the towns quickly sank back into economic depression and its 
attendant despair and desperation. 

We can see from these examples that the shrinking money was functioning not 
as a store of wealth but as a medium of exchange, and in this role shrinking money 
excels.  Shrinking money promotes exchange, employment and the production of 
things of lasting value.  The examples from the depression era Germany, Austria and 
the U.S. demonstrated clearly that shrinking money can lift societies out of 
depression and promote the welfare of communities. 

Money that grows, on the other hand, encourages the kind of extraction or 
destruction of resources exemplified by Hurwitz’ conversion of ancient trees into 
“growing” money.  This is the problem with trying to use money as a store of value:  
it can lead to the neglect or destruction of things of real value. 

The stamp fee charged on stamp scrip is a fee charged on the possession of 
money.  It is sometimes called demurrage, after the charge levied for berthing a ship 
or leaving a train standing in a railway yard.  It is like a fee for the privilege of 
parking the money in your pocket, or in a credit account.  However an important 
motivation for demurrage is to affect the dynamics of the use of money, as well as to 
charge for a service44. 
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Productive Investment 
The question to be addressed, in considering how to create a healthy system of 

investment, is not how money can be accumulated, but whether excess wealth can be 
channelled into productive investment.  What we really want to do is to marshall human 
effort to create new productive enterprises.  The latter task does not directly involve 
money, nor does it imply that ownership of money or wealth needs to be 
concentrated, as it is in our present capitalist system.  We should also bear in mind 
that the purpose of productive investment is not necessarily just to generate more 
material output, but rather to enhance our quality of life, whether that requires a 
greater material output or just a different kind of output. 

The design of healthy systems of investment has been considered by Lietaer, 
Greco and Hawken et al.45.  Desirable characteristics  include a return to the basic 
principles of what used to be known as good banking practice, and a careful 
observance of the distinct requirements of a healthy medium of exchange, on the one 
hand, and a healthy system of investment, on the other. 

Recycling money into investment 
In our parable of the village of Mutuality, Thalia accumulated money because 

she wanted to renovate her shop.  However she was not allowed to accumulate too 
much money, because that would leave others with debt they could not discharge.  
Nor could she just issue a large amount of new money to renovate her shop, because 
that would leave her with an excessive level of debt. 

Another option is for Thalia to buy something that will retain its value.  Thus she 
might buy jewelry or artwork that is likely to retain its value within the community.  
In this way the medium of exchange would be returned to circulation, others’ debts 
could then be discharged, and the function of storing value would be transferred to 
other items.  When Thalia had saved enough items of value, she could sell them and 
spend the proceeds on her renovations. 

A variation on this would be for Thalia to deposit her savings with a bank, 
which would loan the money out to others.  The holding and loaning of existing 
money used to be the function of Savings Banks or Savings and Loan Associations.  
Although this function has been blended into other banking functions in recent 
times, the distinction between savings and checking accounts is still well-recognised, 
if not widely observed. 

Healthy savings and loans 
A healthy savings system would have to observe some basic requirements.  Only 

existing money could be loaned.  In other words, the function of loaning existing 
money would be strictly separated from the function of creating new money.  This 
implies that while Thalia’s money was loaned out, it would not be available to 
Thalia to spend.  In other words, there would be a 100% reserve requirement. 

Good banking practice (a rather scarce commodity these days) would dictate 
that the money be loaned only for wealth-producing purposes.  In effect the savings 
bank would invest the money in wealth-producing enterprises, such as planting trees or 
building a factory to produce photovoltaic cells.  In this option, Thalia’s wealth 
becomes stored in trees or in a factory, and the money is returned to circulation. 

Thus the apparent conflict between promoting exchange and promoting savings 
and investment can be resolved by using different media for the two functions.  The 
medium-of-exchange function of money will be promoted by imposing a demurrage 
charge on balances.  Savings can be effected by converting saved money into other 
forms that maintain or increase their real value.  These are standard conceptions of 
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banking.  They have become blurred because the functions of issuing money and 
loaning money have not been kept separate, as they should be. 

Disconnected rewards – profiteering and usury 
The present financial system is destructive and parasitic because the profits it 

returns are not related to real increases in the value of things.  The story of the 
Pacific Lumber Company illustrates the problem.  In the financial markets, this 
disconnection occurs because the markets are allowed to operate under their internal 
dynamics, driven by speculation and manipulation, rather than required to serve the 
interests of productive enterprises.  Later we will look at how to slow and stabilise 
the financial markets and ensure that their rates of return are more closely tied to 
real changes in value.   

On the other hand, interest rates are determined by the central banking 
authorities in an attempt to manage the economy, so for a different reason interest 
rates are not related to real rates of return either.  Even if it were not regulated, a pre-
determined interest rate would still not bear a clear relationship with real rates of 
return, because the uncertainty of the future is removed from consideration. 

There are or have been moral injunctions against charging interest in Islam and, 
less consistently, in Judaism and Christianity.  A common Western attitude to such 
injunctions is that they are quaint but impractical exhortations against greed.  
However it turns out that the traditional definition of usury was the charging of a 
predetermined rate of interest, as distinct from sharing in risks and profits.  Only in 
the modern era of the West did usury come to have the narrower meaning of an 
exorbitantly high rate of interest.  In the traditional view, the offence of usury was 
not the receiving of profit from another’s venture, but the receiving of profit without 
also sharing the risk of loss46.   

Sharing profits and risks 
A more direct relationship between investments and rates of return would be 

accomplished if, in effect, depositors bought shares in specific enterprises, or in a 
portfolio of enterprises, and if the implicit agreement was that depositors would be 
paid a proportion of the increase in real value of the enterprises, rather than some 
prescribed rate of return.  Thus a savings institution would function more like an 
investment fund.  This course would be alarming and foolish in the present context, 
since financial markets are so unstable.  However if financial markets and the 
monetary system were stabilised, the business environment would be safer and this 
would be the obvious way to proceed. 

If depositors’ rates of return are tied closely to the performance of real wealth-
producing enterprises, then two important functions are performed.  First, the 
monetary representation of wealth (the dollar value of the investment) will not grow 
faster than the real wealth, so there will be no incentive to destroy real wealth in 
order to convert it into monetary wealth growing at artificially high rates.  Second, 
the saver (the investor by proxy) will have a direct interest in seeing that the 
enterprise creates real wealth.  In other words, responsible (part) ownership will be 
encouraged. 

A further problem with the standard savings accounts offered by banks at 
present is that they offer extremely low rates of return.  There is thus little incentive 
for most people to follow the exhortations of politicians and save.  With stabilised 
share markets, the distinction between savings and other forms of investment would 
be reduced, rewards would be greater and more consistent, people would thus be 
more encouraged to save, and the creation of new productive enterprises could 
increase. 
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Natural Exchange and Natural Investment 

The process of investment just described converts money, the medium of 
exchange, into other things that will preserve or increase the wealth represented by 
the money.  Thus the money is returned to circulation, where it can continue to 
function as a medium of exchange, and the vehicles of investment become the media 
in which value is stored. 

This process separates two major functions that currently are both commonly 
thought of in terms of money, namely exchange and investment.  We may thereby 
avoid a great deal of confusion and dysfunction.  In the proposed system, the role of 
money is still to be the medium of exchange, and in this role it is the medium 
through which accumulating wealth is converted into forms that will preserve or 
increase their value. 

Paul Hawken47 calls this kind of investment system natural investment, echoing 
Silvio Gessell who, in his book The Natural Economic Order48, advocated a system in 
which exchange and investment could occur with as little distortion as possible.  A 
mutual credit system facilitates exchange with a minimum of distortion and thus can 
be described as natural exchange. 

 
Progress in Spite of Capitalism 

The myth of capitalism is that capitalists perform the function of accumulating 
society’s “excess” wealth so that it can be invested in new productive enterprises 
that will increase the total wealth.  Capitalists and capitalism, it is claimed, were the 
drivers of the industrial revolution.  However we need to re-examine the cause-and-
effect relationship between capitalists and industrial progress. 

We saw in Part 3 that corporate retained earnings (the corporate equivalent of 
savings) and capital investment have fallen over recent decades, along with wages, 
while returns to shareholders have reached great heights.  This is not surprising in 
the light of the evidence that the global financial system is a casino rigged in favour 
of shareholders, and the entire global financial system has become parasitic upon 
productive enterprise.  Thus financiers (the class of people who profit from the 
financial system) are not the paragons of the capitalist myth, busily accumulating 
and re-investing, they are parasites siphoning wealth away from others and, too 
often, into frivolous expenditures.  Financiers currently indulge in exploitation and 
diminish productive investment. 

During the English industrial revolution, according to Will Hutton, the 
industrialising north was constantly starved of investment funds while London 
financiers were busy sinking their money into the far-flung British Empire49.  They 
were more interested in exploiting colonies than in investing in new kinds of wealth 
production.  This is why factory owners exploited their workers so mercilessly, 
because there was no other way they could accumulate the funds to expand, 
innovate and compete.  Smaller regional banks sprang up to serve the needs of 
industry, but they always struggled for funds.  During the 1890s the regional banks 
ran into trouble, but The City (London’s financial institutions) refused to back them.  
Regional banks failed and Engand’s industrial development slowed as German and 
American industry was rapidly expanding.  England’s lead in the industrial 
revolution was squandered and lost - by capitalists. 

During the industrial revolution Lord Rothschild accumulated as much money 
as the rest of Britain put together, while the common people starved amidst fertile 
countryside.  Much of Rothschild’s money was squandered on shonky foreign get-
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rich-quick schemes.  That was not the accumulation and productive investment of 
excess wealth, that was the appropriation and dissipation of other peoples’ means of 
livelihood50. 

The truth is almost the opposite of the myth.  All or most of the money in 
circulation originates through interest-bearing loans, so the entire economy is 
functioning on debt, not on savings.  There are regular pious statements from 
mainstream economists and politicians that savings are too low and must be boosted 
if the economy is to prosper.  Given that the entire machinery of the financial and 
monetary systems is geared to generate ever-increasing debt, such sentiments are 
quite naïve. 

Savings, real savings, would represent an accumulation of wealth from the past.  
When, instead, we create money out of nothing and loan it at interest, we are 
borrowing from the future, from our children and their children.  When we 
“monetise” an asset by using it as collateral against a loan, then we are risking our 
real wealth in the rigged casino of the financial markets. 

Technological progress requires the confluence, of ingenuity, organisation, human 
effort and, often but not always, money.  However the benefits of technological 
progress flow disproportionately to those who supply money.  The system does not 
properly reward many of those who provide the other crucial inputs.  This means 
that feedback signals are being lost and incentives diminished because of the 
malfunctioning of the financial and monetary systems.  This in turn implies that 
technological progress has happened in spite of the capitalist financial system, not 
because of it. 

 
Root of Evil or Path of Opportunity? 

Money may not be the root of all evil, but our predominant monetary system has 
clearly been the source of a great deal of human misery.  Though it purports to 
support a free-market system, this monetary system is the greatest monopoly of 
them all, and like all monopolies it is inefficient.  Rather than celebrating the 
supposed grand achievements of capitalism, perhaps we should be astonished that 
any industrial progress has occurred at all in the presence of such a distorting, 
disruptive and parasitic economic signalling medium.  At the least, we should 
soberly recognise that we have paid a heavy price for our material abundance, and 
that the vast majority of people who sacrificed were not asked, nor even informed 
they had any choice. 

Abraham Lincoln declared that the creating and issuing of money is the 
government’s greatest creative opportunity.  We have seen that the privilege of 
issuing money need not be confined to governments, in a well-structured monetary 
system.  Healthy monetary systems, supporting positively-directed commerce and 
enterprise, would indeed provide a great creative opportunity to our economies, and 
to every person within them. 
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 Part 8. Living in Gaia 
 
 
 
 
 

The primary threat to nature and people today comes from centralising and monopolising 
power and control. Not until diversity is made the logic of production will there be a chance 
for sustainability, justice and peace. Cultivating and conserving diversity is no luxury in 

our times: it is a survival imperative. 
- Vandana Shiva 

 
 
 

The ideal way in which to spend one’s time is in the perfection of the expression of life, to lead 
the most evolved life possible, and to assist in and celebrate the existence of life forms other 

than humans. 
- Bill Mollison1 

 
 

 



   
    

 

324 

A Factory Like a Forest 

The U.S. carpet manufacturer Interface Inc. has dramatically reduced waste by 
changing its approach to floor covering2.  Interface calculated that over 2.3 
billion kilograms (5 billion pounds) of its broadloom, petroleum-based nylon 
carpet had ended up dumped in landfills, most of it only partially worn, where 
it would sit for 20,000 years or so.  So instead of simply selling carpets, 
Interface decided to offer a floor-covering service.  Interface thus shifted the 
incentive onto itself to create carpets that are durable, easily replaced and 
recyclable, in order to minimise its own costs. 

Interface’s first big gains in efficiency came from installing carpet tiles instead 
of broadloom carpet.  Since the carpet under office furniture tends to be 
unworn, it need not be replaced very often.  Using tiles reduces the required 
amount of replacement carpet by 80-90%, and the worn sections can be easily 
accessed and quickly replaced with little disruption of office work, making a 
double saving. 

Interface took another large step when it developed a polymer material called 
Solenium that is completely recyclable.  The fibre and backing of worn carpet 
can be separated and completely remanufactured into new carpet.  These 
carpets are 35% less material intensive and four times as durable, reducing the 
mass flow per unit of service by a factor of 6.  As well the carpets have superior 
qualities:  they are acoustically and aesthetically improved, stain resistant and 
easily cleaned with water.  Combined with the tile-based service, the net flow of 
materials and embodied energy are reduced by a factor of 31 – a saving of 
97%! 

How much do these planet-saving, warm-fuzzy-inducing good works cost?  Less 
than nothing.  Manufacturing costs are substantially reduced and margins 
increased.  In fact Interface is prospering.  Four years after it began this quest 
in 1994, Interface’s revenues had doubled, its employment had nearly doubled 
and its profits had tripled.  In 1999 it was a billion-dollar company with 
manufacturing facilities in seven countries, and it sells more than 40 percent of 
all the carpet tile used in commercial buildings today3. 

Interface intends to go much further.  It aspires to eliminate all waste, to use 
only the power of the sun, and even to mine old waste landfills for the millions 
of tons of carpet fibre previously dumped there.  Paul Hawken quotes Ray 
Anderson, CEO of Interface, from 1997: 

At Interface, we are on a quest to become the first sustainable corporation 
in the world, and then we want to keep going and become the first 
restorative company.  . . . ultimately, I believe we have to learn to operate 
off current income the way a forest does, and, for that matter, the way we 
do in our businesses, not off of capital – stored natural captial – but off 
current income; i.e., the sun.  . . . The technologies of the future will enable 
us to feed our factories with closed loop, recycled raw materials . . . Linear 
must go;  cyclical must replace it.  That’s nature’s way.  In nature, there is 
no waste;  one organism’s waste is another’s food. 

We look forward to the day when our factories have no smokestacks and no 
effluents.  If successful, we’ll spend the rest of our days harvesting 
yesteryear’s carpets, recycling old petro-chemicals into new materials, and 
converting sunlight into energy.  There will be zero scrap going into 
landfills and zero emissions into the ecosystem.  Literally, it is a company 
that will grow by cleaning up the world, not by polluting or degrading it.4 
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30. Healthy Money for Healthy Societies 
 
The prospect that emerges from the analysis presented in this book is of a way of 

living with each other, and within the Earth’s living systems, that is quite different 
from the experience of the past two centuries, and even of the past several millenia.  
The Earth is bountiful if we treat it well and live sensibly.  We do not have to have 
extremes of wealth and poverty.  There is quite enough wealth in the wealthy 
countries to allow everyone to live comfortably with moderate effort, even as 
significant income differentials persist.  In poor countries there is still enough wealth 
to eliminate quickly the worst deprivation and starvation.  There is a very reasonable 
prospect that quality of life could be enhanced substantially for everyone, if that were 
the goal of both the community and the system.  The problem is that, regardless of what 
we say we want, our economic system is not working to improve the lot of the poor, it 
is working only to make the rich materially richer. 

The kind of money we use deeply affects the quality of our society.  A 
judiciously designed monetary system can be a powerful force for social cohesion.  
Healthy money can help to build community, to promote friendship and generosity, 
to eliminate poverty directly and effectively, and to help us to live within the Earth’s 
means. 

A monetary system is one  of the most powerful components of an economic 
system.  The monetary system is the primary signalling medium within the 
economic system, and a distorted monetary system will distort the whole economy, 
and the society the economy is supposed to serve. 

Alternatives to the dominant fractional-reserve, debt-burdened monetary system 
already exist, and are more widespread and better developed than is commonly 
appreciated.  As well as a proliferation of local mutual-credit systems, there are 
corporate barter systems and other kinds of implicit corporate currency.  Alternative 
currencies already operate at local, national and international scales.  These systems 
belie a widespread perception that monetary reform is hopelessly idealistic, 
impractical and dangerous.  In fact alternative systems are developing rapidly, and 
not all of them are as healthy as would be desirable.  It is therefore only sensible that 
we should identify and promote systems that will serve us best in the long run. 

 
Decentralised Mutual Credit (Split-Barter, Riegel Money) 

Of the monetary systems we have surveyed, mutual credit systems, based on 
split-barter money, seem to serve the goal of promoting exchange within a 
community with the fewest undesirable complications.  Split-barter money is issued 
by individuals as they have need of currency in the course of their exchanges of 
goods and services.  It is a relatively passive form of money, in that it more truly 
facilitates exchange without artificial or unintended limitations on money supply 
and therefore on the ability to exchange.  It is debt-free, and so it avoids the 
exponential accumulation of debt that so burdens the world at present. 

A mutual credit system using split-barter money is decentralised, self-regulating 
and stable.  The problem of regulating the supply of money simply does not exist in 
this system.  Another important advantage, in practical and political terms, is that it 
can be started at a relatively small scale.  Indeed there are already many local 
currency schemes that are variations on split-barter systems.  Being able to start at a 
small scale reduces political obstacles and permits the accumulation of practical 
experience.  Any successful system can then grow in a natural way by voluntary 
recruitment.  People need only use the money if they want to.  There need be few 
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political barriers, since a system can be organised by private initiative.  The main 
potential role of politics is negative, if there is active opposition to allowing 
alternative systems, as there was in Austria and Germany in the 1930s5.  On the other 
hand a supportive political environment would undoubtedly hasten the 
development of split-barter systems. 

Many legal provisions and professional aspects of banking could carry over to 
mutual credit systems.  Obligations would have the standing of contracts or debts 
enforcable by law.  Professional judgement would be exercised in the granting of 
accounts and the establishment of balance limits.  Fees would be charged explicitly 
for services provided, and not for extraneous purposes. 

 
Centrally-Issued, Debt-Free (Lincoln) Money 

The kind of debt-free money issued by President Abraham Lincoln during the 
American civil war would be an improvement on present debt-burdened money, 
although it would involve some practical, conceptual and political difficulties.  
Nevertheless it is an alternative worth noting.  At present, governments create new 
money indirectly.  They do this when they borrow money from a private bank using 
a government bond as security.  The bank creates money to loan to the government, 
with interest due, in exchange for holding the bond.  Instead, the government could 
directly issue money, just as Thomas Edison argued and Abraham Lincoln did.  The 
primary objective would be to provide a sufficient and stable supply of debt-free 
currency which functions simply as a medium of exchange. 

Lincoln’s system allows the separation of the function of creating new money 
from the function of providing loans of existing money.  Banks would be prohibited 
from issuing new money.  Their business would be restricted to loaning out existing 
money.  This means that fractional reserves would be eliminated:  if banks could 
only loan existing money deposited with them, the effective reserve requirement 
would be 100%.  Such a monetary system would eliminate the two worst aspects of 
our present system, namely the instability of fractional reserves and the 
exponentially growing burden of debt generated by charging interest on money 
created out of nothing.   

Variations on Lincoln’s system are possible.  The money need not be distributed 
in the way Lincoln chose, which was through government spending.  Instead it 
could be distributed directly to people, for example in the form of a negative income 
tax.  The principle of the latter method was illustrated in the parable of 
Communabad.  Distributed ownership of new money has been advocated recently 
by Michael Rowbotham6, following others in a long lineage. 

A drawback of this system is that the transition into it would pose some large 
practical and political questions.  Since the whole system must be driven from the 
centre, a major collective political will would need to be developed before it could 
begin.  Rowbotham has offered a transitional scenario in which the government 
distributes substantial payments to individuals as a basic income which varies from 
year to year over a period of perhaps 12 to 15 years, until the new currency replaces 
the old bank-debt currency, after which payments would be lower.  Rowbotham's 
scheme is individualist, while Lincoln's was collectivist, but each is an example of 
centrally-issued, debt-free money. 

Either option would have the advantage of relatively quickly introducing a more 
stable kind of money on a large scale.  The regulation of the money supply remains 
as a significant challenge, because there is not an automatic and accurate measure of 
the total demand for money, as we saw in the parable of Communabad, but still 
supply can be controlled far more directly and effectively than in the present system. 
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Corporate Currency and Information Webs – and Another Threat 

Corporate barter and other forms of corporate exchange, like frequent-flier 
points, are already a significant part of national and international commerce7.  In 
terms of the narrow monetary perspective, such currencies are stable and non-
inflationary.  They are a form of split barter and thus facilitate exchanges that firms 
want to make, and the value of the implicit currency is closely tied to or identical 
with the value of the goods and services exchanged. 

However in broader economic and social terms there are concerns that will need 
to be addressed.  Loyalty rewards like frequent flier points comprise a widespread 
form of implicit currency.  These systems carry dual intentions: one is to use unused 
capacity, while the other is to increase the market power of the corporation.  They 
are a subtler version of the old company store system, in which workers were paid 
in a company scrip that was accepted only at the company store.  Since corporations 
at present wield such overwhelming power, loyalty schemes are unhealthy.  Their 
function of using excess capacity is positive, but it could be accomplished instead 
through offering discounts, of the kind offered to stand-by airline passengers. 

More general forms of corporate barter also have negative aspects.  Domestic 
authorities need to be alert to the potential for tax evasion.  There are larger issues 
with international barter, because tax evasion is already a major activity among 
international corporate traders, and because of the need to manage international 
currency transactions. 

Bernard Lietaer8 sees the potential for corporate currencies to become the 
dominant form of currency and to be the means for a virtual corporate take-over of 
the world within a couple of decades – if they are not rigorously regulated.  One 
reason this potential should be taken seriously is that large corporations have the 
capacity readily to develop and implement electronic systems for the exchange of 
both goods and information.  These are already much more advanced and 
widespread than is commonly appreciated.  It is feasible for corporations to trap 
customers into interlocking webs of loyalty systems, using not only the positive 
inducement of discounts but the negative leverage of highly personal information 
obtained through such avenues as mortgage, life-insurance and medical insurance 
contracts.  Governments at present generally lack the will to vigilantly and 
vigorously regulate and police the abuse of personal information stored in electronic 
form, through a combination of ignorance, apathy and misplaced faith in corporate 
enterprise.  Unless there is a clear and strong popular political will, Lietaer’s 
warning carries some force. 

 
A Commodity-Backed International Currency – Lietaer’s Terra 

We are used to thinking of money in terms of national currencies, but 
international currencies are not only feasible, current developments are moving 
rapidly in that direction.  An obvious example of an official, government-backed 
international currency is the Euro, recently introduced into Europe.  The widespread 
use of the U.S. dollar as an international standard means that the U.S. dollar is also 
substantially a de facto international currency.  Corporate barter schemes are an 
unofficial form of international currency, and already they account for large volumes 
of international exchange. 

There are some serious problems with each of these developments.  Both the 
Euro and the U.S. dollar are standard bank-debt currencies, with all the problems 
that those entail.  Corporate barter currencies are healthy from the narrow monetary 
perspective, in that they are stable and non-inflationary, but they confer excessive 
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power on corporations.  We need therefore to consider healthier forms of 
international currency. 

Riegel's vision was that split-barter currency would tend naturally to spill over 
national borders and that a global currency or system of currencies would ultimately 
emerge9.  In his view, a healthy, split-barter type of monetary system would tend to 
spread internationally for the same reason it would tend to spread within nations:  
because of its intrinsic merits and resultant appeal.  A particularly pertinent merit 
would be that the currency value is closely tied to the values of goods and services, 
so exchange rates between neighbouring split-barter systems would be relatively 
stable. 

However the lack of a clear international level of enforcable contract law might 
inhibit the spread of a simple split-barter currency.  The required level of trust can 
exist in small communities, and it can exist in larger stable societies with well-
recognised money backed by contract-enforcement mechanisms, but it may not exist 
at the international level, nor in unstable societies.  A commodity-backed 
international currency would overcome this difficulty while retaining the 
advantages of split-barter money. 

Bernard Lietaer10 has proposed a commodity-backed currency system designed 
to be stable, inflation-proof and readily convertible internationally while promoting 
socially and ecologically sound enterprise.  The unit of this money would be called a 
terra, and it would be defined by an agreed “basket” of commodities.  The money 
itself would be the warehouse receipt for these commodities, or for any agreed 
equivalent basket.  The cost of storage of the commodities would be borne by the 
holder of the receipt-money.  This cost would thus function as a demurrage fee, and 
Lietaer quotes estimates that it would amount to 3-4 percent per year. 

The concept of a commodity-backed currency is illustrated in Figure 8.1.  A 
producer (Tom) sells a commodity (wheat) to a warehouse and receives in return a 
receipt.  The receipt is issued in a special form that can be recognised as money 
(whether it be paper or electronic).  Tom can then use the receipt-money to purchase 
goods from Harry, if Harry is willing to accept the receipt-money.  So the money can 
circulate as usual.  If Dick decides he wants to cash-in his receipt-money he can buy 
wheat (or another commodity) from the warehouse.  The money is then de-issued 
and uncreated.  However the money will have devalued by the amount of the 
storage fee that has accumulated, so Dick will get less wheat than Tom initially sold 
to the warehouse.  In concept this is the same kind of money that was the basis of the 
ancient Egyptian civilisation. 

This kind of money has a number of important virtues. 
Resistant to inflation.  Inflation is defined as a decrease in the value of money relative 

to some “basket” of goods.  Since the value of the terra is defined in terms of a 
basket of goods, its value is fixed to the aggregate value of those goods. 

Resistant to speculative fluctuation.  Commodities are less vulnerable to speculation 
than unbacked currencies have proven.  Lietaer quotes Walter Dolde who found 
in a survey of Fortune 500 corporations that they rate foreign exchange risks to 
be an order of magnitude (factor of 10) greater than interest rate risks, and to be 
now one of their main concerns11.  Although prices of individual commodities 
fluctuate, they fluctuate less than currencies, and the aggregate price of a well-
chosen basket of currencies will fluctuate less again.  Thus the value of the terra 
would be much more stable than unbacked currencies. 
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Figure 8.1.  Commodity-backed money circuit. 
 
 

Debt-free, 100% reserve, stable supply.  There is no debt associated with this money.  
The exchange is entirely in the present:  the currency is created in exchange for 
commodities.  There are no interest charges, and so the amount of debt does not 
increase exponentially.  Since the money stands for real present value (the value 
of stored commodities), it is not created out of nothing the way fractional-
reserve money is.  Thus this money does not promote ever-increasing debt and 
material production, it does not pump wealth from the poor to the rich, and its 
supply is not prone to dramatic instabilities.  The supply may vary (see next 
point), but it is not subject to a destabilising positive feedback like fractional-
reserve money. 

Counters the business cycle.  Lietaer points out that, unlike bank-debt money, 
commodity-backed money tends to counter fluctuations in economic activity.  If 
activity slows, raw material inventories will accumulate.  If producers can’t sell 
onto the market, they can sell to the warehouse instead, and receive terras in 
return.  Since the value of terras declines with time, they will circulate rapidly 
and thus stimulate activity, thus countering the slowdown.  In boom times the 
reverse will happen:  commodities will be in demand and can be bought from 
the warehouse, removing terras from circulation and lowering activity.  In other 
words, commodity-backed money provides a stabilising negative feedback to the 
economy.  Given the number of sources of instability in the present economic 
system, this is an extremely valuable property. 

Reduces the cost of barter.  At present corporate barter has no standards of value or 
contract, and so there are high costs of establishing individual barter contracts.  
The terra would provide a standardised and therefore lower-cost medium of 
exchange. 

Convertible reference currency.  The terra would be completely convertible into any 
national currency, just by determining the price in the national currency of the 
commodity basket.  Even if only a small number of terras were circulating, they 
would provide a stable unit of value and reference for other forms of exchange. 

Promotes exchange.  Because of the demurrage fee, there is no incentive to hoard the 
currency.  Rather the incentive is to spend it quickly.  Thus the terra would 
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promote exchange in the same way as the stamp scrip used in Schwanenkirchen 
and Wörgl. 

Offers a path out of the Third World debt trap.  Third World countries have been 
encouraged to produce raw materials to the point where there is a rising glut.  
This only reinforces the debt trap.  As debt rises, the value of the national 
currency declines.  Instead, raw-materials-producing countries would be able to 
sell to the warehouse and receive debt-free, stable, internationally (and 
domestically) acceptable currency. 

Promotes ecologically and socially sound investment.  Since the value of the money 
shrinks with time, there is no incentive to convert natural and social assets, like 
trees and pension fund investments, into money.  Rather the incentive is the 
reverse:  to convert the terra as quickly as possible into real assets that increase 
their real value with time.  This kind of money eliminates the conflict between 
the monetary system and responsible investment that is economically, socially 
and environmentally sound. 
The introduction of such a currency could be a natural evolution of existing 

trade systems.  International barter has come about because of the unreliability or 
scarcity of national currencies.  Corporations that already use barter have an 
incentive to join or to establish a commodity-backed currency, because it would 
reduce both their barter costs and their exposure to foreign-exchange fluctuations.  
Appropriate warehousing facilities and commodity exchanges already exist.  Lietaer 
argues that it is in the interests of bartering corporations to establish a consortium to 
introduce his commodity-backed currency system, and that this is the most likely 
way for it to come about. 

A corporate-sponsored commodity-backed currency need not have the 
disadvantages of corporate currencies discussed above.  The money would not carry 
a loyalty incentive because it would be available to anyone possessing a relevant 
commodity, and anyone could accept it in payment.  It need not be difficult for 
national governments to monitor transactions, so it need not be a mechanism for tax-
evasion.  If such a system were based in a tax haven, it would not be difficult for 
major governments to ban its use, as indeed they could ban transactions with tax 
havens at present.  However given the reluctance of national governments to act 
against tax havens, there may still be a serious concern that a corporate-sponsored 
system would be used for tax evasion. 

 
Community-Building Local Currencies 

Local exchange systems of various kinds have been springing up in many 
countries over the past fifteen years or so.  These usually have as a primary goal the 
employment of local people and their skills that are otherwise under-used.  Thus 
they are intended to supplement the conventional economy by stimulating the local 
economy of a community.  Sometimes the primary goal is to rebuild the local social 
fabric, to restore the many material, social, emotional and spiritual benefits that flow 
from living in a supportive community.  Usually, it is reported, community is 
enhanced even if the primary focus is on the local economy. 

There are many community-oriented exchange schemes that amount to creating 
local split-barter money.  Some of these may be simple arrangements like a baby-
sitting club in which parents agree to exchange the service of baby sitting.  If points 
or hours are tallied to keep track of who owes services and who is owed service, 
then the points or hours function as money.  Other schemes are more elaborate.  One 
kind which has become popular as a way to overcome a lack of official money and to 
keep wealth within a local community is the Local Employment Trading System 
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(LETS), also known as Local Exchange Trading System.  This is basically a mutual 
credit system, and there are many variations on the detailed rules.  Many examples 
of local currencies are discussed by, for example, Thomas Greco, Richard 
Douthwaite and Bernard Lietaer12. 

Another kind of system involves local businesses in community-building 
activities.  In such schemes, credits can be earned through social or enviromental 
work and local businesses can sell their excess capacity in exchange for the credits.  
For example, people might receive credits for assisting aged or disabled people, 
while participating restaurants and movie theaters might offer their off-peak services 
for a combination of official currency and local credits, in the same way as such 
businesses offer off-peak discounts.  In this way the businesses use their capacity 
more efficiently, employment is created both in the community and in the 
businesses, and the community benefits from the work performed.  A sophisticated 
city-wide version of this approach has been created in Minneapolis13.  It uses a 
magnetic debit card, which also allows businesses to pay referral fees back to the 
community organisations.  Such a smart card could be readily adapted for dual-
currency transactions as well. 

Many of these community currencies have the explicit goal of stimulating a more 
self-contained local economy.  Often in depressed areas wealth is drained out of a 
local community through externally-owned large chain stores and other enterprises.  
Often also with high unemployment there is a substantial pool of skill and initiative 
that is inhibited for lack of currency or credit.  A local mutual credit system provides 
a way of simultaneously stimulating local enterprise and recycling locally-generated 
wealth within the community.   A vigorous example is the Toronto Dollars scheme14. 

Localised currencies have been more popular in times when the dominant 
economic system has been most dysfunctional.  They are a way of insulating local 
communities from the worst excesses of the larger system, as we have seen in our 
discussion of towns in Germany and Austria during the 1930s depression.  People 
are again turning to local currencies as the dominant large-scale monetary and 
economic systems increasingly fail them. 

Some complementary currencies have begun to operate at larger scales15.  The 
oldest is perhaps the only survivor from the 1930s, the Swiss WIR system, which in 
1994 had 80,000 members and a turnover of 2.5 billion Swiss francs (over $US 2 
billion).  The European Commission is sponsoring four pilot currencies.  A 
SOCSystem in Scotland is specifically aimed at regional rural development, and 
membership is restricted to organisations like businesses, government agencies and 
non-profits.  The ROMA project in Ireland is a LETS-type system operating in a 
depressed rural area with paper money.  Amstelnet in The Netherlands is an urban 
business trading network.  The La Kalle project operates in a working class area near 
Madrid. 

In the very creative and progressive city of Curitiba, Brazil, the city government 
offered to exchange bus tokens for garbage, because the streets in poor 
neighbourhoods were too narrow for garbage trucks to enter.  Anyone who brings 
garbage to designated recycling bins can exchange it for bus tokens.  Schools can 
also obtain notebooks in this way.  70% of all Curitiba households participate.  In a 
recent year just the poorer neighbourhoods exchanged 11,000 tons of garbage for 
nearly a million bus tokens and 1,200 tons of food.  The bus tokens function as 
money, and they are valuable because people can travel any distance on Curitiba’s 
efficient and extensive bus network. 

The Japanese government has instituted regional complementary currencies 
specifically intended to cultivate socio-economic diversity with high levels of local 
interaction, following the inspiration of the U.S. Silicon Valley model of 
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technological innovation.  However the Japanese schemes involve wider social and 
environmental activities along with business activity16. 

 
Gift Communities 

Many community currencies have the explicit goal of nurturing the social fabric 
of the community, as well as its material base.  This tends to happen anyway, since 
the nature of the system is to facilitate local social contact, but sometimes it is 
adopted as an explicit or even a primary goal.  Rebuilding small-scale community is 
a primary theme that also emerges from many of the new ideas and practices 
through which people are exploring healthier economic systems.  Local community 
currencies are therefore likely to play an important role in the transition to better 
economic systems. 

Bernard Lietaer offers an insight that is potentially of profound importance to 
the whole focus of this book17.  He reports that anthropologists have long since 
figured out what is the crucial ingredient for cultivating community.  It is not 
proximity – witness the lack of community in big cities and affluent suburbs.  It is 
not common language, culture, religion, even relatedness.  The crucial ingredient is 
that people give gifts. 

Lietaer reports the example of a man who instigated a time-dollars scheme in his 
immediate neighbourhood of upper middle class households.  Time dollars are a 
simple mutual credit currency where the unit is an hour of a person’s time.  They are 
often used for community support work, such as helping aged or disabled people18.  
Initially there was no response to the man’s letter to his neighbours proposing the 
scheme.  Upon talking to the people directly, he found that many of them didn’t 
think they had anything to offer that others would be interested in.  With further 
encouragement it transpired that they could offer things like computer instruction, 
or minding children, or growing food in a common garden plot, or conversation in a 
foreign language, or stories of their travel in exotic places, or describing their hobby 
of collecting mushrooms, or patrolling the streets at night.  Once people made 
known what they could offer, a vigorous neighbourhood exchange developed.  After 
a while people stopped counting.  They didn’t need the time dollars, they just 
enjoyed visiting each other and giving of themselves.  They became friends.  
Community was created. 

The Japanese government has instigated a healthcare currency called Hureai 
Kippu (“Caring Relationship Ticket”19).  People earn time credits by helping retired 
or disabled people.  The credits are tallied in personal accounts that operate just like 
a savings account.  People can save their credits for a time when they might need 
them, but many people exchange them to obtain help for relatives in other cities, or 
donate them so that their voluntary contribution is doubled.  The people helped 
generally prefer the volunteers in this scheme because they offer a more personal 
service.  The government believes this type of scheme could be of great benefit in the 
future when the proportion of aged people is projected to increase substantially. 

Many traditional cultures feature the giving of gifts, and some of them have 
elaborate conventions and rituals.  Even among people who may be quite aggressive 
to outsiders, such rituals are a way of binding mutual regard.  It is a point of honour 
for people to give away their wealth.  The wealthier and more important the person, 
the more prestige is acquired by giving everything away.  These systems are 
sometimes called gift economies, but that term seems to miss the point.  They are gift 
communities. 

To our materialist Western culture such behaviour might be mystifying.  This is 
partly because we have allowed ourselves to become very attached to our material 
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possessions.  However it is also because we would suffer badly if we gave away 
most of our possessions, because there is little community for us to fall back on. 

Lietaer argues that this lack of community is no coincidence.  He argues that our 
method of exchange actively destroys community.  We are not cooperative, we are 
competitive.  A major reason for our competitiveness is that our debt-burdened, 
perennially scarce money requires us to compete so as not to become one of the 
economic casualties that are an inevitable presence in our system.  This was 
portrayed in the parables of Financia and Insidium.  If giving gifts cultivates 
community, then competing for advantage corrodes community.  Is this the reason 
our neighbourhoods, our small towns, even our families have been steadily 
disintegrating? 

The views of two Australian Aboriginal people give us a glimpse of how much 
we might have lost.  I listened to a Northern Territory woman talk about her 
people’s complex relationship system of “skins” or totems, of which there might be 
twelve, with protocols for how a member of each skin relates to and is responsible 
for members of other skins.  When I clumsily tried to suggest, in discussion time, 
that our societies have some common interests in promoting Aboriginal rights, she 
interrupted me with a snort:  “White people don’t have a society.”  Another elder 
describes how a baby has many “parents”:  the biological parents, the father’s 
brothers and uncles, and the mother’s sisters and aunts.  He says “We think it is 
really primitive for a baby to have only one mother and one father”20.  

 
Mutual Microcredit for the Third World 

When Bangladesh became an independent country at the end of 1971, its wealth 
had been largely depleted, its cotton and textile industries long destroyed by British 
imperialism.  Between World War II and 1994, the proportion of landless increased 
from 20% to 50% of the population.  When Muhammad Yunus of Chittagong 
University had his students survey the landless of the local village of Jobra, they 
found a clear pattern, described by David Bornstein21.  Typically, a family falls 
behind because of ill-health, a death, a crop failure, a natural disaster, the need to 
pay a dowry or one of many other possible difficulties.  If a family has to borrow 
food six weeks before a harvest, they must repay twice as much two months later.  If 
a villager has to mortgage or sell his land, he is unlikely ever to recover it. 

In the end, wealth flows in one direction:  steadily and inexorably, from poor to 
rich.  Despite Bangladesh's problems with floods and cyclones and droughts, its 
most oppressive poverty is not the result of natural disasters but of social processes;  and 
in Jobra, Yunus discovered that the first step is often the establishment of a 
credit relationship with a moneylender.22  (Emphasis added.) 
Yunus found that the poorest of local villagers knew what they wanted to do to 

support themselves, all they lacked was the money to do it.  The amounts of money 
required are, by Western standards, trivially small, as little as a few dollars to buy 
some materials to make stools or a larger amount to buy a cow whose milk can be 
sold.  The needs of these people were totally overlooked by the conventional 
banking system for two reasons:  their loan requirements were too small to justify 
the overhead costs of making them, and the people had no collateral. 

Yunus began to experiment, and his experiments evolved into a new kind of 
bank, the Grameen Bank (Village Bank).  To overcome the collateral problem, 
villagers must form groups of five, and each member of the group is responsible for 
each other member:  if one misses a repayment, the others must make it up.  The 
groups are self-selected, so the strong social web of the village is drawn upon:  
people will only accept into their group others they trust.  To overcome the overhead 
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problem, Yunus set a moderately high interest rate (16 percent, later increased to 20 
percent – much of his capital is borrowed from conventional banks at commercial 
rates) and recruited energetic, dedicated young people who would work closely 
with villagers in simple conditions for modest wages.  Yunus'  Bank expanded 
rapidly. 

During the second year, the number of female borrowers doubled.  By the end 
of 1981, five thousand groups had been formed in more than four hundred 
villages, and the bank had extended loans to 22,000 villagers for two hundred 
different types of businesses, ranging from husking rice to making ice-cream 
sticks, from trading in brass to repairing radios.  Members manufactured 
brooms, umbrellas and cigarettes;  processed mustard oil, sugarcane and jute;  
wove mosquito nets, cane mats and quilts;  cultivated bananas, turmeric and 
jack fruit; they sold saris and punjabis, crockery, pots, glassware and wood;  
opened laundries and tailoring shops, tea stalls and restaurants;  leased land;  
rented out boats;  traded lentils and leather, silver and soap.23 

The best and most creative energies of people were unleashed. 
The Grameen Bank has spread across much of Bangladesh, with thousands of 

branches.  It is private and independent, though it was still partly dependent on 
loans from aid organisations, rather than obtaining its capital on the open market.  
The repayment rate is 97 percent, better than most conventional banks.  Its loans go 
directly to the poorest people, mostly women.  Their lives are being slowly 
improved, in material terms.  In human terms, the people are empowered.  They are 
being allowed to claim their independence and dignity, and to pursue their own 
ambitions.  The Grameen Bank is providing them with access to a means of 
livelihood, access that they had lost with the loss of their land. 

The idea of microcredit is being taken up in other countries, such as Malaysia and 
parts of Africa.  It is being seen as a way to help poor people to help themselves, a 
way to avoid the dependency trap of much foreign aid.  Bangladesh was almost 
universally regarded as a "basket case" in conventional economic and political terms.  
What the Grameen bank has revealed is that there is plenty of enterprise and energy 
among the people of Bangladesh, that they don't need charity, they simply need to 
be given a real chance to help themselves, without their efforts being sabotaged by 
usurious money lenders and other social impediments. 

Mutual microcredit? 
The success of the Grameen Bank is all the more remarkable given that most of 

the money it loaned was borrowed from regular commercial banks at commercial 
rates of interest.  Although other costs were held down by recruiting dedicated staff 
who were willing to work for low wages, the Grameen Bank initially charged 
interest at the rate of 16% per annum, and this was later raised to 20%24. 

Most businesses, and most mortgage holders in rich countries, would regard a 
20% interest rate as extremely high.  Indeed when interest rates soared above 17% in 
Australia in the early 1990s, the economy was thrown into the most severe recession 
since the 1930s.  It is testimony to the skill, vision and dedication of the Grameen 
Bank, and to the determination of its tens of thousands of loan recipients, that the 
Bank survived and prospered despite such exorbitant interest rates. 

Mutual credit, split-barter monetary systems would seem to be tailor-made for 
serving the poor people of the world.  The clientele of the Grameen Bank possessed a 
diversity of untapped skills.  They lived in small communities still possessing a 
strong social fabric.  The economic activities facilitated by microcredit loans served 
those local communities.  Local enterprise, local markets and a slowly rising 
standard of living of the poorest in poor societies are not only the professed goals of 



   
    

 

335 

humanitarians and aid workers the world over, they are also a realisation of the 
classic vision of Adam Smith. 

A local, mutual microcredit currency system charges no interest, it charges only 
for the cost of administering the system.  How much more successful would the 
Grameen Bank and its ilk be if borrowers had to pay only a 3% or 5% per annum fee 
instead of 20% interest?  How much more rapidly would the lot of the extremely 
poor be improving with mutual microcredit?  How rapidly could starvation and 
extreme poverty be eliminated from the face of the Earth, if only we adopted 
monetary and economic systems that truly promote the elimination of poverty? 

 
Hierarchies of Communities and Currencies 

In our brief survey of complementary currencies we have seen examples of 
exchange systems at the level of neighbourhoods, small towns, cities, regions, 
nations and the globe.  National currencies are dominant at present, but local and 
international exchange systems are growing.  Lietaer has explicitly proposed an 
international reference currency.  Thus there is already a hierarchy of currencies 
operating at many different scales. 

As with any living system, a community at any scale needs to manage carefully 
its relationships with other communities, and with other levels in the hierarchy of 
communities.  Money is an exchange and signalling system within a community, 
and we might think of it as analogous with blood circulation or the nervous system.  
If your body’s internal structure starts to break down so that your organs 
hemorrhage or your nerve signals dissipate, you will sicken and die.  In our present 
monetary system, there is never enough money, and unregulated exchange drains 
wealth out of communities and whole countries.  Our communities are sick and 
dying. 

People are starting to discover by trial and error, and impelled by dire necessity, 
that a healthy and localised currency cultivates local community.  These 
developments illustrate a deep principle, that local exchange is essential to the health 
and viability of local communities.  Local exchange systems work at two levels to 
promote local community.  The first is direct – by bringing people together, 
friendships are created, especially if there is an element of gift-giving in the 
exchange system.  The second way is through promoting a viable economic base.  A 
community must offer livelihoods to its members if it is to survive. 

In our present system, money continually drains out of most small communities, 
through large commercial operations owned by anonymous distant shareholders, to 
accumulate in a few communities of the rich.  As money drains away, so does 
wealth, and as wealth drains so do jobs and children, until the community sickens 
and disintegrates.  The logical end of this system is becoming apparent.  It is to have 
people concentrated into huge, anonymous, unhealthy, increasingly dysfunctional 
cities set in depopulated rural wastelands being steadily mined and degraded by 
industrial-style agribusiness.  The process can be observed in both rich and poor 
countries. 

If we are to preserve our social structures, our family structures and our 
humanity, then we must work to restore communities to functionality at all levels of 
society.  Our present monetary system has been a primary agent of social 
disintegration, and new monetary systems can be primary catalysts of social 
regeneration.  Therefore we should develop healthy currencies that function at the 
local, city, regional, national and international levels. 

The healthiest currencies of those we have discussed are mutual credit systems 
and commodity-backed currency with demurrage.  Each of these can function at 
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various levels.  Where social structure is still reasonably strong and stable, mutual 
credit systems are viable.  Where social structure is weak, because of civil unrest or 
at the international level, a commodity-backed system can provide reliable and 
stable currency.  Both kinds of currency can be introduced through local, private or 
public initiative, and both kinds can grow naturally until they reach an appropriate 
scale and level of participation.  Ultimately the healthy currencies might grow to 
replace bank-debt money, providing national governments are not so foolish as to 
suppress them.  Such suppression is unlikely to succeed in the long term, because 
the bank-debt system of money is parasitic on society and the environment and so 
undermines itself, but suppression would increase the devastation wrought. 

These proposals are far outside the realm of conventional economic thinking, 
and so conventional objections do not apply.  For example, a common reaction to the 
idea of people issuing currency as they need it is that it would be inflationary.  Such 
a reaction simply belies a failure to understand how mutual credit systems work, 
and that mutual credit systems govern the money supply automatically, thus 
eliminating a major inflationary force.  Another objection might be that a 
proliferation of local and regional currencies would be extremely inefficient.  
However such thinking misconceives the purpose of money.  The purpose of money 
is not to achieve some fantasy of optimal global efficiency.  Optimality is not 
definable in perpetually-unfolding living and complex systems.  The purpose of 
money is to promote thriving human and natural living systems.  As William 
McDonough points out, a cherry tree is not bloom-efficient when it carpets the 
ground with flower petals.  The cherry tree’s imperative is not to be efficient in this 
limited aspect, it is to be effective in thriving and propagating25. 
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31. Taming Globalism - Stable Markets, Balanced 
Relationships 

 
The present international economic regime is close to anarchy.  National 

governments are simply too small to control gargantuan transnational corporations 
or to withstand the tidal waves of currency that sweep the world.  The wealth of 
nations hemorrhages into the receptacles of eager international financiers.  
International organisations are either impotent or in the service of financiers and 
corporations. 

Nations are rapidly becoming redundant political entities.  Globalisers do not 
lament their passing, pointing to the undeniable faults of jingoistic nationalism and 
celebrating the imminent creation of a homogeneous global market of six billion 
eager consumers.  The only trouble with this vision is that it is alien to the way 
people and other living things work, and as a result it is rapidly destroying societies, 
cultures, communities, families and the natural living world.  The nascent global 
economic system is not even viable in its own terms, since it is parasitic on the 
productive economy and riven with intrinsic instabilities. 

If there is to be a viable and healthy global level of economic activity, then it 
needs to be stable and perennially sustainable, economically, politically and 
environmentally.  Exchanges between nations need to be carefully managed so they 
don’t drain the life blood of the national entity or flood it with poisons.  As with 
organisms, so with nations:  exchanges with other entities must be carefully 
managed to ensure continuing viability, and relationships between levels of a 
hierarchy must be balanced so as to ensure the health of the whole. 

 
Stabilising Financial Markets 

The global financial system is circulating money about one hundred times faster 
than is necessary for the service of commerce.  As a result it has developed internal 
dynamics that are unstable, that lead to inefficiencies in commerce, and that enable 
the extraction of unsustainable amounts of wealth from commerce and society.  As 
well the dynamics of finance either cause or aggravate some of the most undesirable 
traits of commerce, particularly through the imperative to maximise short-term 
returns to shareholders at the expense of long-term investment. 

We should look for ways to modify the dynamics of the financial system with 
the least amount of intervention.  The most effective way to do this is to change the 
most important feedbacks.  Through judicious application of fees, taxes and checks 
at strategic points in the financial processes it will be possible to block the 
destabilising feedbacks, restore stability and promote responsible behaviour. 

Transaction taxes 
A transactions tax on foreign exchange dealings is one way to slow the absurdly 

large international flows of money.  Since much of the speculation and manipulation 
operates on very small margins, a quite small tax would make most of the 
unneccessary trading unprofitable, while being only a modest impost on legitimate 
trading.  Some small fraction of 1 percent might suffice, and the level can be adjusted 
in the light of experience to achieve the desired outcome, which is the elimination of 
most of the speculative trading and the stabilisation of currency values.  This kind of 
tax was advocated by Yale economist James Tobin26, and has become known as a 
Tobin tax. 
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A similar transaction tax on share trading would help to make capital less fickle 
and more committed to commercial enterprises, so they could undertake the longer-
term developments that can restore prosperity.  Since returns on investment through 
the 1990s were typically about 15-20 percent a year, the tax would need to be larger 
than in currency exchanges, perhaps around the level of 1 percent, to remove the 
incentive for short-term games and to focus capital on the wealth-production 
capacity of the enterprise, without being an unreasonable impost on financial 
returns.  Again the simplest approach would be to impose a low tax and to raise it 
progressively until the desired behaviour is forthcoming.  However in the present 
political climate politicians are reluctant to impose or raise any kind of tax, so 
alternative or more indirect approaches might be more viable politically. 

Raising revenue not the goal 
Significant revenue would be raised by transactions taxes.  The amounts would 

be much less than would be yielded at current rates of trading, since the purpose of 
the taxes would be to dramatically reduce those rates of trading.  However we 
should be clear that their primary purpose is not to raise revenue, but to optimise the 
level of trading.  The raising of some public revenue from taxes on the financial 
system can be readily justified on the grounds that the financial sector benefits from 
the existence of an ordered society. 

Regulating international capital flows 
Some direct controls on capital transfers will be necessary.  Nations need to be 

able to reassert ownership and control of their wealth before they can be in control of 
their own destinies.  Such control is not simply a charter for selfish or isolationist 
behaviour, it is necessary for nations to be able to act responsibly, both towards their 
own citizens and towards the world. 

Direct controls on the transfer of capital between nations were routine only a few 
decades ago, and they should be reimposed.  The objective should be to ensure that 
the wealth that belongs to a nation, which includes its labour, resources and 
infrastructure, is used to the reasonable benefit of that nation's citizens.  Capital 
owners benefit enormously from the legal and social structures of nations, and 
nations can reasonably enforce return obligations, such as that investment is patient 
enough to facilitate real wealth creation rather than being impatiently exploitative. 

Control of capital flows would break much of the power of financial markets 
over nations, since the big threat is that if national governments don't do the right 
thing by the markets there will be a flight of capital from the country.  Although it is 
claimed that the direct control is impossible in the age of information technology, 
William Greider has argued that banks still monitor every cent of all transactions, so 
that control may still be exercised through the existing banking processes, as it used 
to be27.  If a national government made it clear to the world that any transaction 
involving its currency could be dishonoured if it was not in accord with national 
controls, traders would quickly respond. 

If regulation is more difficult than that, then so be it, ways must still be found.  
Raising taxes is also difficult, but few would suggest governments should give up 
trying to collect taxes just because there are always some people trying to evade 
taxes.  The recontrol of capital is of overriding importance to stopping the current 
social and environmental destruction. 

Tax havens 
The use of renegade nations, with lax laws, to avoid taxes and national legal 

obligations could be ended forthwith by forbidding banks from dealing with 



   
    

 

339 

designated tax havens.  This could be done unilaterally by any nation at little or no 
cost.  However such action would not be very effective until the major nations acted, 
since money could still flow through third parties.  It ought to be a high and 
continuing priority of the more responsible governments in trade negotiations to 
persuade the major nations to act.  The threat of excommunication would then 
quickly bring remaining small nations into line. 

The use of tax havens is one of the main kinds of parasitic behaviour of 
financiers and multinational corporations.  They usually argue that what they do is 
not illegal, but we need not be concerned with such sophistry here.  The issue is how 
to create a healthy economic system, and a system that is not fair cannot be healthy. 

Tax havens persist only because craven governments allow them to.  This reality 
was starkly evident after the collapse of the U.S. corporation Enron, which brazenly 
exploited “offshore” operations on a grand scale to evade U.S. taxes and laws.  Such 
nonsense occurs because most of the people who supposedly represent us in 
parliaments and congresses have, through their dependence on corporate campaign 
donations, become the harlots of finance. 

Extremely short term credit 
Some of the exotic devices used by the financial markets are highly destabilising, 

especially those that create large “leverage” on extremely short-term trades, and so 
there should be credit and other restrictions on such activities.  The situation has 
become so bad that even the present masters of the global system have begun to talk 
of curbing the “exuberance” of the financial markets, although their measures would 
probably be little more than cosmetic. 

According to Greider much of the flow of money is in the bond markets, where 
various devices like hedge funds and derivatives are used to magnify plays.  These 
devices depend on very-short-term credit, so that a player’s money is magnified 
many times by using borrowed money.  Such games could be suppressed by 
restricting the amounts and terms of short-term credit and by increasing charges on 
the purchase of bonds and other financial instruments.  The use of hedging devices 
could be limited to legitimate needs by requiring banks to post capital reserves as 
collateral. 

Appropriate role 
The present financial system and its denizens have accumulated enormous 

wealth and power, but there is no inherent reason this should be so.  Financial 
sectors only exist because society and commerce exist.  A financial sector’s role 
should be to serve commerce and society, not to rule them. 

A financial sector should be permitted to charge reasonable fees for the 
immediate services it provides.  It should not be permitted to take advantage of its 
strategic role in order to hold society to ransom.  This should not be controversial:  
healthy societies maintain careful controls on other groups that play strategic roles, 
such as police and armed forces. 

 
Win-Win Trade 

Trade is supposed to leave each involved party better off.  If each country 
concentrates on producing things that it is well suited to, and trades for other things 
it needs, it may be better off than if it tried to produce everything itself.  As we have 
seen (Chapter 12), the principle is simple, but there are stringent conditions required 
to ensure the benefit is actually realised. 
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The re-regulation of international capital transfers will be one essential 
condition.  Trade also needs to be kept balanced.  If a large trade deficit accumulates, 
as it has for many Western countries, then this is another drain on national wealth.  
A trade deficit comprises a large debt that weighs on future generations, and the 
debt causes the national currency to depreciate against other currencies, which 
hinders the efficiency of commerce.  In the current unstable and volatile global 
regime, a large debt carries the risk of triggering a catastrophic devaluation in a time 
of crisis. 

The underlying requirement for trade to be mutually beneficial is that there be no 
large net transfer of wealth in either direction.  The neoclassical doctrine stresses free 
trade only because the doctrine holds that trade will automatically come into 
balance.  Real-world trade does not automatically come into balance, so policies 
aimed at ensuring a balance of trade are justifiable. 

The design of policies that will efficiently yield a balance of trade is a challenge 
in the presence of multilateral trade conducted by myriad economic agents, some 
within national boundaries and some straddling them.  One useful idea suggested 
by Hermann Daly and John Cobb is for national governments to conduct periodic 
auctions of tradable import quotas28.  The total amount of the quotas would be set 
equal to the total of national exports, and the auction mechanism would apportion 
import rights among domestic firms.  This idea of tradable import quotas is directly 
analagous to the mechanism of tradable pollution quotas used in the U.S. 
successfully and efficiently to reduce sulphur dioxide emissions, and being 
developed internationally to regulate carbon emissions. 

A variable import tax would offer an alternative approach to the same problem.  
This would differ from standard customs duties in being applied uniformly to all 
imports, in addition to any duties already applying, and being adjustable in the way 
interest rates are currently adjusted.  This approach might be administratively 
simpler, and could be more quickly responsive to any developing trade imbalance, 
though it is less attractive to politicians than a quota system. 

 
The Political Choice 

People and nations have a choice with regard to international finance and 
international trade.  They can continue to acquiesce to a regime that operates to the 
advantage of a small and decreasing minority of people at the expense of the 
environment, cultures and the majority of people.  Alternatively, people and nations 
can reassert sovereignty over their own affairs, and can subject finance and trade to 
rules designed to ensure they serve all people without degrading the environmental 
life support system. 

If nations choose the course of asserting sovereignty over their own destinies, 
then they will need explicitly to refute the doctrine of unrestricted exchange that is 
currently promoted by many governments and by such international organisations 
as the World Trade Organisation.  As David Korten puts it, people and their 
government “have every moral right to build economic speed bumps at their 
borders . . . economic boundaries must coincide with political boundaries.”29  It is a 
matter, first of all, of simple viability of the national entity.  Without viability, 
governments cannot ensure the existence of a civil society in which commerce is 
possible, nor can they discharge their responsibilities to their own people.  Nor can 
they act responsibly towards other governments and other nations.  More 
fundamentally, nations are currently the receptacle, however imperfect, of such 
cultural diversity as survives, and the decline of nations will hasten the extinction of 
cultural diversity. 
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The simplistic belief of neoclassicists is, in effect, that government is not 
necessary, and therefore its disintegration is not to be lamented.  Such a level of 
ignorance and naivety is breathtaking.  Another simplistic attitude is to accuse 
anyone who questions the wisdom of the current corporate globalisation regime of 
being isolationist.  Our choice is not confined to one extreme or the other, and the 
view put here is for managed interactions, not for isolation. 

It is frequently claimed or implied that globalisation is inevitable, and that 
nation-states are doomed to wither away.  Often this argument seems to imply that 
the present form of globalisation is caused solely by modern communications and 
information technologies.  The popularity of this view seems to owe much to 
Thomas Friedman’s book The Lexus and the Olive Tree30, but it is an extremely 
superficial view.  Modern technologies have certainly facilitated international 
commerce and finance, but the present forms of globalised finance and trade are 
neither unique nor inevitable, but rather have been specifically created to benefit 
existing powerful interests.  Their pathologies are the result not just of present 
technologies but of specific rules and practices, particularly those of the financial and 
monetary systems. 

It may be that nations eventually will cease to be the dominant political entities 
of the world.  However at present there is nothing to replace them, and thus nothing 
to protect people from modern versions of war-lordism.  It may also be that modern 
communications make national boundaries more permeable and national 
governments less powerful, even if governments cease their current practice of 
simply abdicating their responsibility.  If so, then the other measures to strengthen 
the viability of communities and regions, to be discussed in later chapters, will be 
even more important. 

If a healthier international regime can be developed, then eventually it may 
become possible for nations gradually to loosen their economic boundaries again, 
and for the world to begin to move beyond the historical phase of nation-states.  
However this should only happen if and when such relaxation will preserve and 
enhance the diversity of societies and cultures in the world, and this would require 
that economic power and viability be devolved to communities and regions much 
more than it is at present.  In other words the power of nations should transfer 
downwards to smaller scales, not upwards to the global scale.  Global structures 
should be limited to the minimum necessary to facilitate the functioning of the lower 
levels of the hierarchy, which is where people can function in healthier ways.  The 
present regime is rapidly homogenising and destroying cultures, and such 
behaviour is symptomatic of unhealthy, cancerous growth. 
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32. Productive Investment and Responsible Ownership 
 
The investment process in the present regime is skewed by the dysfunctions of 

both the financial markets and the monetary system.  Financial markets encourage a 
focus on short-term returns over long-term productivity, and on wealth extraction 
over wealth creation.  The present monetary system encourages the monetisation of 
assets and the generation of debt rather than the investment of savings, and it 
thereby entangles the investment process with the supply of currency, which should 
be separated. 

Investment involves taking full or partial ownership in an enterprise, so 
investment and ownership are intimately related.  The most widespread form of 
shared ownership is the publicly traded corporation, and corporations have so 
systematically evaded responsibility for the costs and consequences of their 
operations they have been described as “organised irresponsibility”31. 

Healthy economies will require investment processes that direct savings into 
enterprises that improve the quality of life of a society, and ownership structures 
that ensure owners share the risks and bear the full costs of their enterprises. 

 
Principles of Healthy Investment 

A healthy investment system will facilitate the conversion of a proportion of 
production into new productive facilities with as little distortion as possible.  The role of 
money in healthy investment is to facilitate the exchange of one kind of real wealth, 
such as the disposable excess from this year’s production (which we might call 
savings or retained earnings), for another kind of real wealth, such as a new factory.  In 
other words, the role of healthy money in healthy investment is to be a medium of 
exchange, just as it is in other kinds of transaction. 

The criterion for whether or not a proposed new facility is a healthy investment 
should be that the facility’s activity will contribute to the community’s quality of life.  
It is for the community to decide what constitutes quality of life.  The challenge is 
not getting people to agree to this proposition, but rather to ensure that an enterprise 
contributes to the general well being, rather than to the well being of a minority at 
the expense of a majority. 

The latter goal will be accomplished by ensuring that appropriate costs and risks 
are fed back to and shared by owners, so that their financial incentive will coincide 
with the best interests of society.  Thus investors should share whatever profits or 
losses the enterprise generates, rather than receiving some fixed annuity or interest 
payment.  This ensures that monetary values do not become detached from real 
values. 

Speculation should be discouraged in favour of committed support of a new 
enterprise.  The transaction taxes that were proposed in Chapter 31 to stabilise 
financial markets are intended to discourage fickle and speculative changes of 
ownership of existing enterprises.  This would enable managers to focus on 
maximising the long-term net benefits, broadly assessed, of the enterprise.  However 
a transaction tax ought not to apply to an initial investment, since this would 
discourage the investment process itself.  

Provision would still need to be made for people who save relatively small 
amounts.  At present their needs are served by an array of savings accounts in which 
the returns increase as the term of deposit increases, with penalties for withdrawal 
ahead of an agreed schedule.  Analogous arrangements would be possible through 
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the use of investment portfolios.  With stabilised financial and monetary systems, 
this would be a much more secure option than at present.  Returns should still 
depend on the real returns from the portfolio, rather than according to a prescribed 
interest rate.  However returns could depend as well on the term of deposit, with 
fees or taxes being levied on shorter-term deposits, similar to a transaction tax.  In 
the context of a healthy monetary system, people’s everyday and short-term needs 
for currency would be covered separately by their line of credit at their local mutual 
credit union. 

Traditional good banking practice required borrowers to save a substantial 
fraction of the required finance themselves, in other words to pay a down payment.  
This ensured that the borrower had a substantial direct stake in the new enterprise, 
and this practice should be retained or restored. 

 
Separating Investment from the Supply of Currency 

The supply of currency is so completely entangled with the process of 
investment in our present system that some further discussion is called for, 
otherwise old habits of thought are likely to subvert the transition to healthy 
systems.  The required changes will not have much immediate effect for many 
people, because the changes will simply bring the system into line with what we 
thought it was supposed to be doing.  For those involved with investment and 
banking, the biggest changes will be in habits of thought:  many of our current 
procedures and institutions can carry over into healthy systems, so long as some key 
changes are accomplished.  The largest changes will a decline in the benefits of 
speculation and profiteering, more efficient and effective allocation of investment, 
and consequently a general improvement in quality of life. 

A healthy currency cannot carry any burden of debt.  This means the issue of 
currency must be completely separated from borrowing and lending.  Borrowing 
and lending must involve only money already in existence.  In banking terms, this 
means enforcing a 100% reserve requirement.  Loans of existing money would be 
accomplished in the way already described, by investors effectively buying shares 
and receiving a share of profits or losses. 

New money is created routinely in the process of borrowing by the present 
fractional-reserve monetary system, because about 90% of any money borrowed 
from a bank is new money.  The process is sometimes referred to as monetising an 
asset, since the bank will require the title to an asset, such as an existing factory, to be 
deposited as collateral for the term of the loan.  However this practice creates large 
amounts debt which burden future generations and destabilise the economy, as we 
have seen. 

A shift to loaning only existing savings might at first seem to be an alarming 
prospect because at present savings comprise only a small proportion of our wealth.  
However the change would mainly be a redirection of wealth that currently flows to 
pay off debt, and consequently savings would rapidly accumulate.  The net effect 
would be to direct excess wealth more purposefully and efficiently into new 
productive facilities, whereas at present much of this wealth is concentrated among 
a minority of owners, many of whom have far more wealth than they need and who 
therefore spend much of it frivolously. 

Even if we replace debt-burdened money with debt-free money by ceasing to 
charge interest on new money, we must still avoid creating new money for 
“investment”.  In other words we should not carry over the practice of monetising 
assets, even if the money created in the process is debt-free.  This is because the 
money itself involves a debt, in the form of an implicit promise by the borrower to 
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return equal value to the community.  That promise would not be redeemed until 
the new enterprise had produced the equivalent amount of new wealth, and in the 
meantime the community would be burdened with currency it could not redeem 
and the system would be burdened with unnecessary debt. 

It might seem that monetising an asset is the same as issuing a commodity-
backed currency, but there are crucial distinctions.  First, the backing commodity can 
be traded in arbitrary amounts, so anyone can redeem any amount of the currency at 
any time.  In contrast, new currency from a monetised asset is only redeemed over a 
long term, as noted above.  Second, a healthy commodity-backed currency declines 
in value, so there is an incentive to spend it or de-issue it, whereas the purpose of 
investment is to share in an increase in the value of the investment. 

You might think ownership of the factory could be broken up into shares that 
could be redeemed separately, but this would confuse changing ownership with 
creating new productive facilities.  If the reason for seeking finance is to build an 
extension of a factory, then it is not appropriate to create new money for that 
purpose, because the implicit promise will still not be redeemed until the new 
factory extension has produced enough wealth to pay off the loan.  The central 
problem is still the confusion between creating currency to facilitate exchange and 
investment, the conversion of surplus wealth into new productive facilities. 

 
The Trouble With Capitalism 

William Greider has written 
Democracy itself will always be stunted by the exaggerated political power 
exercised by concentrated wealth.  The problem is not that capital is privately 
owned, as Marx supposed.  The problem is that most people don't own any.32 
This is a startlingly simple proposition.  If a few people did not own great 

concentrations of wealth, then their interests would not prevail over others' interests.  
If ownership of wealth were widely dispersed and shared to some degree by 
everyone, then the divergence of interests between owners and employees would be 
ameliorated.  If the ownership of a corporation were dispersed within the 
community it serves, then there would be less incentive to shift costs onto that 
community, and there would be a more direct feedback to management if it did. 

This insight has actually been around for some time, and it has been put into 
practice in various ways over quite a long period, though never on a scale large 
enough to affect the overall dynamics of any capitalist society, or to become very 
well known.  We have identified the concentration of ownership as a dynamic 
instability driven by identifiable factors in our financial and economic systems.  As 
usual, redress is to be sought in changing the feedbacks that drive the instability. 

 
Concentrated, Irresponsible Ownership 

In capitalist systems that have existed to date, ownership of capital has been 
highly concentrated.  This fact is so familiar we hardly notice it, and few seem to 
have considered that it could be otherwise.  However the main traditional criticisms 
of capitalism derive from this feature.  The deep conflicts that capitalism has 
generated have arisen because the interests of owners are not the same as the 
interests of employees.  Since more power resides with the owners than with 
employees, the interests of employees are not served. 

The problem of class conflict addressed by Thomas Malthus, David Ricardo and 
Karl Marx is really this problem of ownership and its attendant power.  Marx's 
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solution was to abolish private ownership and replace it by public ownership, 
administered through the agency of the state.  However this merely replaces one 
form of centralised management with another.  The communist attempts to 
implement Marx's solution have failed, but the problem remains. 

There has been some shift in patterns of ownership during the twentieth century.  
A century ago, many of the largest firms were owned by individuals or families.  In 
the U.S. that was the age of the so-called robber-barons, like the Rockefellers and 
Carnegies.  Today, with a few notable exceptions, the largest firms are owned 
collectively, through publicly traded shares. 

It might seem therefore that ownership has become more dispersed, and that the 
problems of concentrated ownership have been ameliorated.  Indeed the Thatcher 
government in Britain and the Howard government in Australia boasted they were 
creating “peoples’ capitalism”.  However this is an illusion.  The concentration of 
ownership has become more extreme in recent decades.  In the United States, 35 
percent of household net wealth is owned by only 1 percent of the people.  80 
percent of the wealth belongs to 20 percent of the people33.  Although large 
corporations might be owned by a very large number of people, and many of those 
people might be of modest wealth, the great bulk of share assets are still owned by a 
small and decreasing minority of the population. 

During the twentieth century ownership remained extremely concentrated while 
firms became much larger.  The net effect is that economic control has become very 
highly centralised in the power structures of gargantuan corporations.  Thus control 
has become even more concentrated than ownership.  According to Frederic 
Clairmont34, Walter Rathenau observed in 1909 that 300 men, who all knew each 
other personally, controlled the economic destinies of Europe.  By 1998, the largest 
200 corporations in the world had a combined turnover of nearly $7.6 trillion, 26% of 
the world’s GDP. 

The problem is exacerbated by the fact that corporate managers are required by 
law to maximise profits by all means legally possible and to the exclusion of any 
other consideration.  The existence of such law is a telling illustration of the baleful 
influence of corporations on our societies. 

Thus the conflict between the interests of owners and the interests of employees 
remains, but its nature as shifted.  A century ago a wealthy owner’s interests would 
have coincided closely with the interests of his firm.  Thus his highest priority would 
have been the profitable running of his company.  If an owner also had some 
measure of social conscience, as a few did, then he might also try to ensure that 
employees were not too severely deprived, and that the company might avoid the 
most obvious forms of pollution and feed a small fraction of profits into 
philanthropy. 

Today, on the other hand, shareholders in extremely large corporations simply 
cannot know in any detail how a corporation is run, nor whether it mistreats its 
employees, societies or the environment.  Most shareholders are concerned only 
with “the bottom line” – the short-term rate of return on their shares.  They don’t 
even care about the long-term survival of the firm.  This will certainly be true of 
those fickle shareholders whose only interest is in playing the market for speculative 
gain.  Thus it seems there is even less social conscience or concern than there was a 
century ago. 

Thus to the problem of the conflict of interest between owners and employees is 
added the problem of remote, uninvolved, ignorant and possibly quite indifferent 
owners.  Since many shareholdings are mediated through extremely large portfolios, 
including the small holdings of many individuals in retirement benefit schemes, and 
many of those portfolios are managed according to formulas and computer 
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programs, the remoteness of ownership is exacerbated even further.  Today, 
gargantuan corporations are being run by remote control according to amoral, 
asocial, ahuman criteria. 

 
Dispersing Ownership  

The extreme concentration of ownership that has been a central feature of 
capitalism is not the inevitable result of natural laws.  Rather it is the result of 
manipulated human rules.  Our debt-burdened monetary system systematically 
pumps wealth from the poor to the rich, while our financial markets are a rigged 
casino preying on productive enterprise. 

Although capitalism is supposed to be about profits accumulating and being 
reinvested, the modern reality is that capitalism is about debts being accumulated 
and repaid - most enterprise is funded by borrowings rather than by savings.  As 
well, virtually all of the money in existence has been borrowed into existence.  Tax 
laws favour debt over savings, since corporate debt is subsidised by taxpayers, in the 
form of tax concessions on interest payments. 

Only the rich can borrow.  In order to borrow money, you need some collateral:  
an asset whose value is greater than the amount of money borrowed.  When a 
business obtains a bank loan or offers shares for sale, the collateral is basically the 
market value of the business, which is a measure of its physical assets and its 
expected income.  The dominant way our business credit system operates is that 
those who own capital are able to borrow more capital.  Those who do not own 
capital find it much more difficult to borrow any. 

Therein lies the central mechanism of wealth concentration.  There is a positive 
feedback at work that destabilises the distribution of ownership.  Those who own 
capital can borrow more capital which allows them to increase their ownership.  It is 
the main mechanism behind the truism "The rich get richer". 

An instability drives things to extremes.  In this case, the extremity that results is 
that fewer and fewer people own more and more of the world’s assets.  Those who 
own more can increase their ownership simply by exploiting the pathologies of our 
financial and monetary systems.  The trick is to catch the wave and take a free ride.  
On the other hand, those who own little or nothing can increase their ownership, if 
at all, only by paying out of their earned income. 

The most effective way to counter the concentration of ownership is to change 
the feedback that drives it.  Monetary reform would eliminate one of the most 
powerful feedbacks.  In effect charging interest on money created out of nothing is a 
tax imposed by the rich on the less rich.  Stabilising the financial markets and 
removing the profit from market speculation and manipulation would eliminate 
another of the most powerful feedbacks.  The combined effect of these reforms 
would be to leave much more wealth with the less wealthy. 

To the extent that debt remains an important driver of wealth concentration, 
which it certainly will in the short term, assuring broader access to credit will be an 
important way to promote broader ownership.  Some specific initiatives to broaden 
access to credit are discussed in the next section. 

These reforms would not eliminate differences in wealth, and that is not their 
intended purpose.  The intention is to ensure that rewards are more in proportion to 
the value of each person’s contribution than at present.  At present rewards flow 
disproportionately to those who provide capital, at the expense of those who 
provide, inspiration, initiative and effort. 

If the results of reforms of the monetary system, the financial system and access 
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to credit were considered still to fall short of a fair distribution of rewards, then 
other devices might be considered.  Such additional mechanisms ought not to be 
introduced unless there is a plausible case that other aspects of the economic system 
still arbitrarily favoured the wealthy.  For example it might be argued that the 
wealthy still had disproportionate access to the political or legal systems. 

In liberal and social democracies, progressive income tax scales have served the 
purpose of partially redressing unearned wealth accumulation.  William Greider35 
suggests as well the possibility of an annual tax on personal assets.  This would be 
morally justifiable on the basis that the accumulation of private wealth is strongly 
dependent not only on private initiative but also on all of the apparatus of the state, 
particularly the legal system, and on the existence of an ordered and productive 
society.  Such an asset tax would be analogous to existing taxes on real property.  
Even a very small tax rate could raise considerable revenue that could then also be 
used to provide incentives for ownership at the lower end of the spectrum. 

 
Localising Ownership 

Ultimately, the best way to remedy the problems of irresponsible, selfish and 
remote ownership is for owners to suffer the problems and costs caused by their 
enterprise, along with reaping benefits.  The principle is as simple as placing a 
factory’s river water intake downstream from its effluent outlet, or of requiring 
owners and managers to live with their families immediately downwind of their 
own factory.  That kind of direct feedback gets results. 

A very promising approach to making owners more responsible is to encourage 
more localised ownership.  Local owners could be employees, customers, members 
of a local community, or some other combination of affected people.  In this way the 
separation of interests between owners and users can be reduced.  In combination 
with more dispersed (less concentrated) ownership, localised ownership would 
promote real feedback, from consequences to decisions, where at present there is 
very little. 

A striking feature of the idea of employee ownership is that it cuts completely 
across the old divide between owners and workers, between capitalists and 
socialists.  It may sound radical, but it already exists in many companies in the 
citadel of capitalism - the United States.  It exists in other forms and other places as 
well.  Although they are not yet widespread, existing examples offer powerful 
lessons. 

Employee-ownership trusts 
If a business owner can go to a bank and request a loan to invest in the business, 

with the value of the business as collateral, why shouldn't others associated with the 
business do the same thing?  Sometimes they do.  In a leveraged buyout, corporate 
executives borrow money to buy shares from existing shareholders, with the value 
of the business as collateral. 

Employees can also buy their business.  In the 1950s in America, the investment 
banker Louis O. Kelso invented the employee-ownership trust to accomplish exactly 
that36.  In the United States such trusts are known as ESOPs, or "employee stock 
ownership plans".  Largely due the efforts of Kelso and his followers, about fifteen 
hundred American businesses now have majority ownership by employees through 
such trusts.  Prominent examples are United Airlines and the Avis car rental 
company.  Many others have lesser degrees of employee ownership37.  The number 
is still only a small proportion of all firms, but the feasibility of employee ownership 
cannot be questioned - it exists in the heartland of capitalism. 
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Some enlightened businesses have offered a share of ownership to employees as 
a matter of policy.  In Australia, Fletcher Jones clothing manufacturers have been a 
long-standing if very isolated example.  It has been a widespread practice in Japan, 
including almost all businesses, and is an integral part of the implicit contract 
between employers and employees. 

From the financial point of view the principle of employees buying their 
business is little different from the common home mortgage loan.  A bank makes a 
mortgage loan on the basis of two criteria:  the worth of the house and the 
individual's ability to pay back the loan, which depends on his or her income.  The 
bank retains title to the house until the loan is payed off, and the house then 
becomes the property of the mortgagee.  Employees, or customers, or a community, 
could buy a business through a similar arrangement, and the loan could be made on 
the basis of the same two criteria:  the worth of the business and its income. 

If the publicly-issued shares of the Pacific Lumber Company or Kodak 
Corporation had been bought by employee trusts, they would have been less 
vulnerable to corporate raiders or to a revolt of institutional shareholders, who are 
only interested in short-term monetary returns.  They might have been able to 
remain rich in productive and natural assets, and therefore of enduring value to 
their employees and to future generations, instead of being pillaged. 

Microcredit, minicredit and local small-business ecologies 
The provision of microcredit by the Grameen Bank in Bangladesh returned 

ownership of assets to the poorest people, people who had lost ownership of land 
and other productive assets through the machinations of financial and social 
systems. 

It is salutory to compare Bangladesh with developed countries from this 
perspective.  In Bangladesh, the village social structure is still relatively strong, and 
people are still reasonably close to their traditional skills and livelihoods, which 
have served them for millenia.  Much of the economy is still very local:  people can 
find local markets for the things they make or the services they can provide. 

In developed countries, on the other hand, poor people, especially in cities, have 
lost most of their traditional skills and means of livelihood, and the social structure 
is more fragmented.  Much of the economy is large scale, and basic goods like food 
and clothing are no longer produced locally.  Small businesses have to fit into niches 
between large enterprises, and the competition from big business is fierce.  Most jobs 
are more specialised than in traditional economies, requiring education and special 
skills.  The attainment of dignity requires the attainment of an income comparable at 
least to that of other poor employed people.  The result is that there may be fewer 
options open to poor people in rich countries than in poor countries, regardless of 
their motivation.  A different approach will be required to help them.  Paradoxically, 
poor countries are rich with opportunities, while rich countries are impoverished in 
opportunity. 

One promising approach to this problem, described by Paul Hawken38, has been 
developed by the South Shore Bank in Chicago.  This bank focussed its loans on 
poor, decaying neighbourhoods, mainly for mortgage and construction to 
rehabilitate run-down buildings. 

Like the Grameen Bank in Bangladesh, South Shore has  not only proved lower-
income people to be creditworthy, but has worked diligently with them in their 
neighbourhoods to ensure business success.  Its default ratio has been low to 
normal, its success in rejuvenating neighbourhoods nearly legendary.39 

By making local loans to local people and businesses, the South Shore Bank is 
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drawing on people’s commitment to their neighbourhood and thereby rejuvenating 
the local business ecology.  Hawken contrasts this with the spectacular failures of 
Savings and Loan institutions in the United States, in which a pattern of reckless 
lending and speculation took them far from their roots. 

The approach of cultivating the local small-business ecology must be an intrinsic 
part of any attempt to improve the lives of poor and unemployed people anywhere.  
This draws on the mutually reinforcing patterns of any developing ecology, in which 
each new development creates new niches for others in the ecology to take 
advantage of.  This is just the process extolled by Adam Smith over two hundred 
years ago.  Though it is a regular part of the rhetoric used to justify our present 
global system, that system and the policies underlying it are hostile to the small 
businesses that can do the most to help people to help themselves. 

These approaches to revitalising small-scale, local enterprise, whether in rich 
countries or poor countries, will be powerfully supported by the introduction of 
debt-free mutual credit currencies.  These currencies facilitate local enterprise and 
promote local community, whereas debt-burdened money stifles local enterprise and 
corrodes community.  Mutual credit eliminates the most debilitating factor that falls 
most heavily on the poor – the debt burden on conventional money that pumps 
wealth from the poor to the rich – and local currencies help to prevent local wealth 
from bleeding away to distant owners. 

Polish owner-workers 
Employee ownership has come into being in a different way in some former 

communists nations, including Russia and Poland.  Russia assigned ownership from 
the state to the workers and managers, but politics and corruption compromised the 
arrangement, workers shares are vulnerable to reduction through restructuring and 
they have little say in running their enterprises. 

The Polish experiment seems to be the best-developed.  After the collapse of the 
Polish communist regime, Poland moved rapidly into a very unfettered market 
system.  However this caused severe disruption and a backlash in which Western 
free market prescriptions were rejected, through elections. Unlike Russians, Poles 
had a system of local self-management already in place, with worker councils and 
management teams.  As well they were far more used to the idea of a cooperative 
society than a highly individualistic and competitive one, even though their 
previous socialist system had been oppressive and stultifying. 

What emerged in Poland was that a substantial minority of enterprises created 
worker-ownership.  Contrary to some predictions, they did not shirk hard decisions, 
and often 30-50 percent of workers were shed during initial restructuring.  The first 
wave of  the worker-owned enterprises existed in a rather hostile context still 
dominated by newly created capitalist-style enterprises and foreign capital, but at 
least in 1997 they were surviving and some were flourishing40. 

 
Shrinking Corporations 

More localised ownership is obviously not compatible with gargantuan, globe-
straddling transnational corporations with assets of $100 billion and offices in 100 
countries.  The ways in which such behemoths will or can be reduced to more 
reasonable size also need to be examined. 

As sensible reforms of the financial, trade and monetary systems are 
implemented, these ungainly monsters will tend to disintegrate into smaller and 
more efficient units.  As Michael Rowbotham observes, 
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It is vital to appreciate that the success of multinational corporations is not any 
measure or reflection of true productivity or efficient use of resources.  Their 
success is founded on their ability to take advantage of the gaping financial 
disparities between nations;  the power to hold peoples and nations to ransom;  
the power to enforce low wages and extract concessions and thus keep 
production costs to an absolute minimum;  the power to find a world market for 
the resultant goods at a selling price which disguises the cumbersome 
inefficiency of their operations and covers the wastage of transport;  the power 
to externalise and deflect the widespread social, employment and 
environmental consequences of their activities.41 

As well, better measures of costs and benefits would more clearly reveal the costs 
imposed by gargantuan corporations, and the greater benefits to be had from 
smaller entities. 

Laws against size and monopoly are not a useful mechanism for reducing 
corporate giantism.  The U.S. experience with anti-trust legislation is that it has kept 
armies of lawyers employed, sometimes for decades on a single case, with very little 
overall effect on corporate dominance of markets.  The recent attempt to break up 
Microsoft is only the most recent of a long series of cases.  At the time of writing, the 
betting is that Microsoft is likely to win an appeal against a breakup order, or at least 
to keep the case tied up in courts for long enough for the outcome to become 
irrelevant. 

Much the better approach is to address the feedbacks that lead to giantism.  
Reforms of the monetary system, which reduce the role of debt, and efforts to ensure 
that producers carry all of the costs of their production, through better information 
flows and tax mechanisms, are likely to be the most powerful means.  However a 
continuing effort will be required to identify and redress undesirable feedbacks. 

In some cases market dominance is likely to be intrinsic to a market segment.  In 
the case of Microsoft the homogeneity of the computer software market is clearly a 
powerful factor driving market dominance.  It may be that the best response is to 
place restrictions on the operation of firms in such markets, just as utilities are, or 
used to be, regulated within natural monopolies like water and electricity 
distribution. 

 
Corporate Charters 

The contract between corporations and society urgently needs to be rebalanced.  
Over the past 150 years or so, corporations have steadily acquired more and more 
privilege and power while simultaneously shedding risks and responsibilities.  We 
saw in Part 3 that corporations benefit from society in many ways.  The most direct 
benefit is the granting of limited liability, the original and core reason for 
corporations to exist.  The granting of limited liability encourages risky ventures.  If 
a venture fails, the shareholders’ liability is limited to the funds invested in the 
venture, and a shareholder’s other assets are shielded from the risk.  The implication 
is that if a venture fails, some of the cost will fall on the broader community.  
Therefore a community has a right to compensation for the risk assumed, which is 
usually exacted in the form of taxation.  However corporations are evading more 
and more of their tax obligation, especially by using international transactions.  It is 
therefore essential that corporate tax laws be reformed so as to reduce this evasion. 

Corporations benefit from society in a range of indirect ways as well.  A stable 
and functional society provides infrastructure, a context of trust,  and enforcement of 
property and contract laws.  As well, by ensuring reasonably just distribution of 
wealth and rewards, fair trade and environmental good practice, a good government 
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promotes the continued health and viability of a society.  These benefits also should 
be paid for through corporate taxes or more direct charges. 

Aside from financial considerations, there is an overwhelming need to restrain 
the social and political roles of corporations.  Corporations are not people.  They can 
accumulate vast wealth and power, especially as their lives are not programmed to 
terminate like people’s lives.  A corporation is simply an agreement among a group 
of people, and between that group and society.  There is no intrinsic reason why the 
corporation’s rights should be more than the rights of its individual shareholders, 
apart from the grant of limited liability. 

Individual shareholders deserve to be able to conduct business without suffering 
arbitrary intervention by government, and they benefit from the existence and 
enforcement of contract and property laws and a stable society.  In the interests of 
cultivating a stable and productive business environment, a wise government will 
also ensure that legal and administrative processes are fair and consistent.  All of 
these granted rights and benefits automatically apply to the group comprising the 
corporation, without the need for additional rights specific to corporations. 

A corporation should not have the same right to free speech as a person.  The 
corporation’s broad political interests will already be represented through its 
shareholders.  Where the activities of the corporation are directly involved, specific 
and limited forums should be available.  Corporate financial support of political 
candidates should be banned, and the ban should be vigorously policed.  Even with 
such limitations, the wealth and power of a corporation is still likely to outweigh the 
voice of most individuals. 

The present situation is exactly what the founders of the First American Republic 
tried to preclude:  the domination of "free speech" by huge and powerful collective 
entities, and the resulting deep subversion of democratic processes.  The power of 
corporate employers over employees has also been greatly enhanced.  We ought to 
return to the idea that the most powerful corporation is less, in political and social 
processes, than the humblest citizen. 

There is therefore a case for returning to the practice of the First American 
Republic and allowing specific limitations to be written into individual corporate 
charters.  Such limitations might relate to the scope of its operations, or the life of the 
corporation, or to its capitalisation, or to any other aspect of its operations that is of 
concern to the community.  Corporate charters should be subject to revocation on the 
grounds that they no longer serve the public interest, in the judgement of the 
people’s representatives.  This option may still technically exist in some jurisdictions, 
but it needs to be exercised, with the burden of proof returned to corporations, to 
show why they should be allowed to continue.  In other words corporate charters 
should be returned from the administrative and legal domains to the political 
domain, where they can be more appropriately monitored by the people, through 
their elected representatives. 

Corporations are creatures of society.  They are human inventions, agreements 
among people.  We are foolish indeed if we allow these abstract creations to 
tyrannise our lives.  We ought to assert sovereignty over our own lives, and subject 
corporations to ultimate restraint by society. 
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33. Harnessing Markets, Integrating Economies 
 
At the end of our survey of the efficiency revolution, we noted that the greatest 

gains in efficiency result from high levels of integration of a system, so that its parts 
work in synergy.  In other words higher efficiencies are achieved as more parts of a 
system work together, and the resulting efficiency is greater than the parts could 
yield separately.  The principle has been found in examples ranging from 
refrigerators through houses, cars and factories to cities.  At present many of our 
systems have uncoordinated parts, or parts that work at cross purposes, and we 
forego many potential efficiencies as a result. 

We also noted that centralised systems tend to be both inefficient and 
vulnerable.  Western commentators have been pointing to this problem with 
communist societies for many decades, but often failing to recognise the same 
problems in our own societies.  We have identified the phenomenon, for example, in 
manufacturing processes, factory designs, electricity supplies, urban water systems, 
and urban transport, in all of which greater potential efficiencies are being identified, 
and many of which are highly vulnerable to accidents or hostile acts.  Giant 
corporations also are centralised command systems that exhibit typical 
unresponsiveness and inefficiencies. 

Our challenge is how to achieve a high level of integration without a high level 
of centralisation.  The answer is to decentralise the system, but at the same time to 
pay careful attention to the rules under which the parts of the system operate.  If the 
parts operate under forces or incentives that encourage efficiency and integration, 
then that is likely to be the result.  In other words, the answer is to instigate and 
manage a process of self-organisation. 

Experience is revealing how to structure and apply incentives so as to maximise 
their effectiveness, whether we are dealing with a factory workforce or a whole 
economy.  Goals need to be clear and incentives need to be aligned with those goals.  
Incentives are more effective if the reach of their feedbacks can be extended, and 
market mechanisms can be more effective if markets are broadened. 

The neoliberal claim has been that incentives do not need to be managed, and 
that unfettered markets would deliver the most efficient and integrated economy 
conceivable.  However the neoclassical assumptions upon which this claim is based 
are grossly violated in modern economies and, unsurprisingly, our economies are 
very inefficient and our infrastructures are very poorly integrated, as we have seen.  
Markets indeed are powerful, but they need to be harnessed and guided if our 
economic system is to achieve efficient and integrated internal organisation. 

 
Clarify Goals 

Modern market economies suffer from a fundamental confusion of goals.  It is 
claimed they are intended to improve our “standard of living”, meaning our 
material wealth, and this is assumed implicitly to mean improving our quality of 
life.  However a variety of different and conflicting drives is built into their 
structures.  A primary drive is to maximise monetary flows, and this translates in 
practice into maximising material throughput.  For very poor people this might 
improve quality of life, but for the world’s rich this is no longer true.  As well there 
are various secondary drives, such as to enrich particular sections of society, to 
ensure the poor don’t starve, to reduce the damage our industrial systems inflict 
upon people and the Earth, and to slow the disintegration of our societies.  Since 
they are in conflict with more powerful drives, these secondary drives achieve very 
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limited success.  The confusion built into our system is the result of confusion about 
how it works, ignorance about what it is, and conflict between different sections of 
society. 

Earlier I raised the question of what an economic system is for, and I argued that 
it is to improve the quality of life of people and, in the process, to support the society 
that it is a part of.  It is for each society to decide what constitutes quality of life, but 
at present we are distracted from this fundamental question by disputes about lesser 
or irrelevant questions, such as how to maximise the GDP.  I suggested that if we 
focus on deciding what is quality of life, we are likely to find more consensus.  If we 
pursue the question with vigour, we may even conclude that human interests and 
the interests of the rest of the biosphere are closely aligned.  In this way disputes and 
conflicts may be lessened. 

Architect and designer William McDonough, speaking of industrial design, says 
that regulations are a symptom of a failure of design42.  If the goal is clear and 
incentives are aligned with the goal, then regulations should not be necessary.  
Instead, the problem becomes transformed into a design challenge, and the designs 
that prosper will be the ones that most effectively accomplish the goal. 

The same principle applies to the “design” (i.e. the management) of economies.  
A dispersed, decentralised system can become more integrated and efficient if its 
ultimate purpose is kept clear and if appropriate incentives exist.  In the language of 
systems theory, if the appropriate feedbacks (incentives) exist, then a system will 
self-organise into an increasingly efficient and effective system without the need for 
centralised control. 

 
Aligned Incentives Induce Creativity 

The experiences of progressive companies and individuals like 3M, Xerox and 
the manager in the Dow chemical plant in Louisiana illustrate the effectiveness of 
incentives that are aligned with goals.  In each of those cases, a system of incentives 
was established that encouraged employees to search for inefficiencies that could be 
eliminated cost-effectively.  In the Dow case, the incentives were small, being simply 
the annual acknowledgement of the most effective suggestions, but the results were 
substantial , and surprised even the originator of the scheme. 

The originators of these employee-incentive programs did not know in advance 
what the results would be.  Nor did there seem to be an obvious end to the process 
of finding greater efficiencies.   Although particular goals might have been achieved, 
like eliminating a particular waste product, there always seem to be other 
efficiencies waiting to be found or created.  Thus the process of eliminating 
inefficiency is like the general process of technological innovation - it seems to go on 
without limit.  It may be more accurate to describe the process as creating efficiency. 

In all of these respects, the process of becoming more efficient is the same as the 
process that operates in the organic world.  In the organic world, there is one big 
incentive - survival. Given the finite availability of energy and food, their efficient 
use is at a premium.  It is for each organism and each species to find ways to survive 
by whatever means work.  There is no master plan.  The results cannot be foretold. 
The process of becoming more efficient has been going on for several billion years, 
with no prospect of an end.  Biological innovation seems to go on without limit. 

The most obvious sources of incentives in the larger economy are costs and 
prices, and the most obvious way to adjust incentives is through adjustments to costs 
and prices - in other words through taxes, rebates and reward systems.  Such devices 
have a long history, and similar ideas for improving resource efficiency and 
environmental friendliness have been widely discussed in the environmental 
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context.  The main novelty offered here is to bless this approach as a sound method 
of economic management, rather than to dismiss it as an unfortunate compromise, or 
to condemn it as an evil market interference to be eliminated at the earliest political 
opportunity. 

Another type of “incentive” is law or regulation.  From the point of view of 
system dynamics, regulations are equivalent to a threshhold that, if crossed, triggers 
a penalty.  Regulations and laws are blunt instruments, and they are often directed 
at the wrong end of the causal chain.  By focussing further back in the causal chain, 
we can greatly enhance the effectiveness of incentives. 

 
Reverse Incentives to Waste – Sell Services 

When Interface Corporation switched from selling broadloom carpet to 
providing carpet tiles, it not only changed the product it manufactured, it redefined 
itself as a service-provider rather than a manufacturer:  Interface now provides a 
floor-covering service rather than selling carpet.  This change in its market role 
reversed the incentives under which it operated.  Before the change, its profit would 
be maximised by maximising the throughput of carpet.  This carried implicit 
incentives to sell more carpet than people really needed, to have it wear out quickly 
and to require the complete replacement of partially worn carpet.  After the change, 
Interface’s incentives were to make the carpet as durable as possible, to replace only 
the worn parts of the carpet, and to recycle old carpet.  Before the change, its implicit 
incentives were to maximise resource use and the creation of waste.  After the 
change its implicit incentives were to minimise resource use and eliminate waste. 

By this seemingly simple change, from selling a product to providing a service, 
Interface Corporation changed from being customer-adversarial and Earth-hostile to 
customer-aligned and Earth-friendly.  Its incentives became aligned with the need to 
stop degrading the Earth.   Simultaneously, Interface’s incentive to reduce its costs, 
by making its carpet as modular, durable and recyclable as possible, were aligned 
with customers interests as well. 

People don’t really want electricity.  They want cold beer and hot showers, as 
Lovins puts it43.  If there were better, cheaper and readily available ways to deliver 
these services than inefficient refrigerators and wasteful electric water heating, then 
people would buy them and use them.  Thus if the electric power company offers 
low-interest loans for people to retrofit their houses with insulation and solar hot-
water panels, then the company is selling warmth and hot showers rather than 
electricity. If the power company offers its customers a rebate for replacing their 
refrigerator with the most efficient model on the market, so it can avoid the cost of 
building another electric generating plant, then in effect the power company is 
selling efficient beer-cooling rather than electricity.  In the process, the company 
shifts from being Earth-hostile to Earth-friendly, and customers have smaller power 
bills. 

Car manufacturers could redefine themselves as selling personal transportation.  
This would not be the same thing as car leasing as it is presently practiced.  At 
present cars are leased by third-party car-rental companies, not by manufacturers.  
Furthermore the user pays for the petrol.  In this arrangement two critical feedbacks 
are lost.  The manufacturer has no incentive to make the car fuel-efficient, and they 
have no incentive to make the car durable and recyclable.  On the contrary, their 
incentives are to make cars as large and elaborate as possible and to have them 
become obsolete as fast as possible, because their profit is in proportion to the 
amount of material they push through their assembly lines.  Fuel efficiency is not a 
major factor in sales, and so there is little incentive either way. 
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Suppose instead that General Motions Corporation offered personal 
transportation which you paid for by the kilometer travelled.  You might also pay 
for the style in which you were transported and for the convenience of the 
availability of the service, but you would not pay for either petrol or maintenance.  
GMC’s incentives would then be to make cars as fuel-efficient, durable and 
recyclable as possible.  In this arrangement, the costs of fuel and maintenance would 
feed directly back to the manufacturers, and this would bring GMC’s incentives into 
alignment with humanity’s interest, which is to reduce the use of the fossil fuels that 
are threatening the global climate, and to reduce the wasteful use of materials, which 
is the source of much of the destruction and pollution created by our present 
industrial system. 

 
Increase the Leverage of Incentives 

Incentives can have a much greater effect if they are applied further back in the 
chain from design through manufacture, sale and use.  This is because it is generally 
more effective and cheaper, for example, to design an efficient house in the first 
place than to retrofit an existing inefficient house.  An incentive to design efficient 
houses likewise will have a greater effect than an incentive just to use less power.  In 
terms of systems concepts, the principle is to connect a feedback signal earlier in the 
chain of cause and effect.  Always we should be looking for ways to make the flow 
of healthy feedback signals more effective. 

The principle of extending the range and effectiveness of a feedback signal is 
illustrated by the experience of electric utilities in California44.  In the 1980s and early 
1990s, utilities were allowed to keep a portion of any energy cost savings they were 
able to persuade customers to achieve.  Once they had come to realise that efficiency 
was one of their best investments, their initial response was to offer specific rebates 
to customers for specific purchases, so much for an efficient refrigerator, so much for 
efficient lighting, and so on.  Later they loosened the rebate scheme so as to leave the 
initiative with the customer - save electricity, we don’t care how, and we’ll give you 
a rebate. 

As utilities learnt, they began to offer part of the rebate to suppliers, such as 
retailers and installers.  Pacific Gas and Electric realised that instead of paying 1.9 
cents per saved kilowatt-hour to customers, it could achieve a bigger result by 
paying 0.6 cents per saved kWh to retailers for stocking efficient refrigerators.  This 
had the effect that soon only efficient models were readily available, so the next time 
a customer’s refrigerator needed replacement at short notice an efficient model 
would be used. 

Southern California Edison Company applied the same idea to compact 
fluorescent lamps, but carried it two steps further, with dramatic results.  They paid 
a rebate to manufacturers, and the rebate was then leveraged through the retail 
markups (about 125%) into a bigger reduction in retail price.  The market share of 
efficient lamps then expanded substantially and thus reduced manufacturers’ costs 
further.  SCE then negotiated further discounts on the basis that they were 
promoting the manufacturers’ product.  The end result was that an initial $5 rebate 
caused retail prices to fall from $19 to $5.50, and the rebates were then phased out. 

In Canada, British Columbia Hydro accomplished the same kind of market shift 
to efficient industrial electric motors by judicious use of subsidies.  Another variation 
on this theme is to make the full rebate conditional on the old, inefficient equipment 
being scrapped, rather than sold and thereby remaining as an inefficient sink for 
valuable electricity. 

Subsidies and other incentives can be yet more effective even further back in the 
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system at the design level.  For example, Interface Corporation found even greater 
efficiencies when it took account of its ultimate goal at the design stage.  This led it 
to develop completely recyclable materials that eliminate a great deal of waste and 
reduce costs simultaneously.  Further examples are given by von Weizsäcker et al. 
and by Hawken et al.45. 

 
Reward System Integration Directly 

When Michael Mobbs and his wife Heather Armstrong set about creating their 
Sustainable House in Sydney, they found that the architect designed, the builder 
built, the hydraulic engineer advised and the plumber said “I just put it where I’m 
told, mate.”  None of these professionals considered it part of their job to talk to each 
other.  Mobbs persuaded them all to sit around a table to discuss the project, for an 
appropriate reward in each case.  When they met, the plumber soon offered valuable 
suggestions based on his extensive practical experience.  Mobbs rates this regularly 
collaborative designing process as the most powerful part of their overall process46. 

The greatest savings in money and resources often come from carefully 
integrating the design of a building, car, city or whatever, yet there are often 
perverse incentives at work, as Amory Lovins found when he investigated why 
buildings used so much unnecessary air conditioning (The Blind Eye of Faith, Part 
6).  However even without perverse incentives, it may simply be no-one’s job to look 
at the overall design of a system. 

To overcome such fragmentation, active use of incentives is necessary.  A fruitful 
approach emulates the change in the reward system to electricity utilities in the U.S.  
In the standard building contract, architects’, builders’ and contractors’ fees are 
calculated as a percentage of the cost of the project, which gives them the perverse 
incentive of installing costly heating and cooling equipment.  If instead their fee 
were contracted to give them the equivalent of several years’ worth of the energy 
savings they could accomplish, relative to an agreed benchmark, then they would 
have an incentive to undertake the extra work to optimise the efficiency of the 
building.  

 
Eliminate Perverse Incentives 

Perverse incentives abound in our present market system.  They occur both as a 
result of inattention and through active interference in the market, in the form of 
subsidies and regulations. Lovins47 has pointed out that virtually every one of up to 
two dozen parties involved in a building project was working under a perverse 
incentive - the more the project cost, the larger their fee. 

The same kind of perverse incentive is created when electric power companies’ 
profit is proportional to the total quantity of electricity they sell.  This promotes 
excessive and wasteful use of electricity.  Virtually all resource suppliers are 
rewarded in this way - the more they extract from the Earth, the greater their profit. 

We also need to attend to counterproductive subsidies.  Some subsidies that 
create perverse incentives are widely known and often derided.  Examples are 
agricultural subsidies in Europe that result in overproduction and the dumping of 
cheap excess production onto world markets.  However few appreciate the scale of 
subsidies globally. Dr. Norman Myers48 estimates that about $2 trillion is spent per 
year on subsidies that encourage perverse results, results that simlutaneously harm 
economies, people and the environment. 

There is a reason that this enormous total is not well-known.  No government in 
the world regularly and systematically tallies the subsidies it pays.  Governments 
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themselves have a perverse incentive:  to cover up the vast sums of taxpayers’ 
money they waste by paying off influential interest groups.  A few of Myers’ 
examples follow. 

Germany pays $6.7 billion per year, or $73,000 per worker, to subsidise the Ruhr 
Valley coal regions, whose high-sulphur coal contributes to acid rain, forest die-off, 
lung disease and global warming.  Agricultural subsidies in the OECD countries cost 
$300 billion per year, whereas it would cost only $40 billion per year to raise 
agriculture to Western productivity levels in poor countries whose people do not 
have enough food.  The U.S. pays $800 million per year to subsidise the production 
of tobacco, which causes disease and death, much of whose financial cost is also 
borne by taxpayers.  Hidden costs of cars, including tax-payer funded road 
construction, the cost of the 1991 Gulf War, urban sprawl, urban decay, air pollution 
and so on are estimated at over $460 billion per year in the U.S.  Nuclear power has 
always been heavily subsidised, through research, through limitations of liability for 
accidents, and especially through not having to bear the full costs of waste disposal.  
The costs of decommissioning old plants and safely disposing of radioactive 
materials is also subsidised in this way. 

 
Restore or Create Essential Feedbacks 

Many costs of production are not currently borne by producers.  The cost of 
emitting excess carbon dioxide into the atmosphere is never likely to be catured by 
markets without some overt management.  The most straightforward way to bring 
this cost into markets is through a tax on the burning of fossil fuels.  Many other 
costs of production are actively avoided, through such means as creative accounting, 
exploiting market dominance, or political influence.  However markets can only 
operate effectively if producers bear the full costs of production.  Avoided costs 
represent a failure of crucial market signals to feed back to the source. 

Eliminate cost shifting 
Cost shifting is pervasive in our present economy, in both private and public 

sectors.  In the private sector, the obvious motive is to increase profits.  In the public 
sector the motive is to keep taxes low.  A range of devices will be required to reduce 
cost-shifting, depending on the context and ranging from reforming the financial 
and monetary systems through enforcing labour-protection laws to imposing taxes 
on anti-social behaviour.  This will be a large, prolonged and possibly perennial 
undertaking because cost-shifting is so pervasive. 

Here are some of the examples of cost shifting we have identified so far in this 
book.  Companies reduce employees’ wages, impose extra work and shift risk and 
stress onto them, or fire them in misguided “downsizing” exercises.  Assets of viable 
companies are stripped.  Environmental and labour laws are weakened.  
Irresponsible financiers are bailed out.  Austere regimes of wealth transfer are 
imposed upon debtor countries.  National taxes are avoided through transnational 
accounting tricks.  Production is moved from rich countries to poor countries with 
low wages and lax labour and environmental protections.  Inequitable trade regimes 
are imposed, typically masqueraded in the name of free trade.  Customer services 
are cut.  Social programs are cut.  Safety regulations and procedures are weakened.  
Toxic substances are released into the market without proper testing.  Toxic 
substances are dumped.  Forests are destroyed.  Habitats are destroyed.  Soil is 
degraded and lost.  People are disposessed. 

Pollution taxes (brown taxes) – the price of bad behaviour 
The problem of “externalised” costs has been recognised and extensively 
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discussed by environmentalists.  A. C. Pigou was a pioneer who in 1920 advocated 
the use of taxes imposed on producers to internalise the external costs49.  Thus taxes 
might be imposed on the burning of fossil carbon, or on the emission of various 
kinds of pollution. 

It is essential, in considering pollution taxes, to recognise that the goal is to 
change our behaviour.  The appropriate level of tax is that which leads to the desired 
change of behaviour.  This recognition avoids unproductive debates about the cost 
of the effects of pollution, which is probably indeterminate.  For example, if toxic 
substances harm the development of children there is no dollar cost that can sensibly 
be assigned.  This principle was already noted in Chapter 2. 

A sensible approach would be to introduce a pollution tax at a relatively low 
level and to progressively increase it until the desired result was achieved.  This 
approach has the big advantage that the appropriate level of tax is determined in the 
real world.  It would be necessary of course to take account of the time lag for firms 
to adjust.  A steadily increasing tax would also give polluting firms fair and 
reasonable opportunity to achieve the necessary changes.  However the innovations 
and adjustments may be quite rapid, and much more rapid than vested interests 
may claim in advance.  Despite dire warnings of economic disruption, CFC gases are 
being phased out of refrigeration and other uses ahead of the legislated schedule in 
the U.S. and for roughly zero net cost50. 

Taxes intended to inhibit pollution or other environmental harm are sometimes 
called green taxes or green fees.  I think this name carries an unfortunate suggestion 
that green things ought to be taxed.  On the principle that we should reward goods 
and tax bads, a better name would be brown taxes. 

Tradable pollution quotas 
An alternative mechanism for capturing external costs is the tradable pollution 

permit.  Here the idea is that the government decides on the total quantity of a 
pollutant that is tolerable in a given year. Progressive reduction of the pollutant can 
be achieved by progressively reducing the total amount of permitted pollution 
according to an advertised schedule.  The government then creates permits for 
quantities totalling to the prescribed amount and auctions them.  With pollution 
permits, the government sets the quantity and the market sets the price, whereas 
with a pollution tax the government sets the price and the market determines the 
quantity. 

Tradable permits are being used successfully in the U.S. to reduce emissions of 
sulphur dioxide.  Before the introduction of the scheme in 1992 there was a wide 
divergence of predictions of the cost of permits and the effect on the economy.  
Environmentalists predicted permits would auction for $250-350.  The Government 
predicted $500-750.  Industry predicted $1000-1500 or even higher and that 
electricity costs would soar.  The permits initially fetched about $250, but prices then 
fell as low as $66 in 1996 and rose again to about $207 in 1999.  National sulphur 
emissions fell by 37% through the decade, 40% ahead of target, and electricity costs 
fell by one-eighth.  Thus the cost was lower and the adaptation faster even than the 
most optimistic estimates.  Tradable permits are now being advocated for the 
international control of greenhouse gas emissions. 

Tradable permits allow individual manufacturers some flexibility.  One factory’s 
plant might be due for updating anyway, so it is worth its while investing in new 
plant that reduces the level of pollution.  Since its emissions will then fall, it may 
then have surplus permits it can sell to another factory whose plant is relatively new, 
and for which converting its plant is more expensive than buying permits.  
Politicians probably prefer tradable permits over pollution taxes, because there is 
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less odium associated with restricting pollutants than with imposing taxes. 
 

Broaden Markets 
In Chapter 22 on the efficiency revolution it was noted that cars rose to 

dominance in the U.S. in part because of massive interference in the transportation 
market.  Car and tyre manufacturers and oil companies systematically bought and 
eliminated public transport systems so as to remove their competition.  At the same 
time governments used large quantities of taxpayers’ money to build an enormous 
infrastructure of roads to serve private vehicles but were much less vigorous in 
supporting alternative kinds of transportation.  The effect of these market 
interventions was to seriously restrict the operation of the market.  If we want 
efficient, people-friendly and Earth-friendly transportation systems, then we must 
remove such restrictions and allow the alternatives to compete. 

By the way you may notice that some of the proposals offered here are also 
sometimes advocated by neoliberal enthusiasts.  However their application has been 
inconsistent, partly because of the corruption of the political process but also 
apparently because neoliberal ideology is really as much about individualism or 
anarchism than it is about the efficient or effective operation of markets.  Thus 
proposals for more collectivist schemes seem to garner less consistent enthusiasm. 

Sell transportation services 
Different modes of transportation can be brought into competition by the shift 

from selling things to selling services.  Thus the operation of market incentives and 
system feedbacks can be expanded beyond improving the efficiency of the 
automotive industry, as we discussed above, to improving the whole transportation 
industry. 

For example, the Light Speed Corporation might compete with General Motions 
Corporation by offering, in an urban area, a service based on very light, 
computerised rail vehicles that can be dialed by users like a horizontal elevator, and 
that will arrive within a convenient time and within convenient walking distance of 
the user’s location.  Such systems are under development, as we saw in Chapter 22. 

The scope of incentives can expand even further.  Light Speed Corp. might enter 
into an agreement with Urban Village Cooperative to create an integrated urban 
environment featuring comfortable, efficient housing in pleasant, safe 
neighbourhoods with convenient pedestrian and bicycle access to local shops, 
schools, employment and recreation and with convenient and economical 
transportation to more distant destinations.  By becoming involved in urban 
planning, LSC can improve the efficiency of its transportation system by optimising 
urban layout, thus reducing its costs and increasing its competitiveness.  Thus a 
focus on selling a personal transportation service can create incentives that operate 
beneficially even beyond the transportation industry. 

Sell negawatts 
California electric utilities began to invest in customers’ energy efficient 

appliances in the 1980s because of some crucial legislated changes in the energy 
market.  Prior to 1980, power companies profited from selling more electricity - 
megawatts.  After the change, they profited from reducing their customers’ energy 
bills.  They were then in the business of selling reduced electricity usage, or negative 
watts, dubbed “negawatts”51. 

This change was brought about by two factors.  First, it was cheaper to use 
existing electricity generating capacity more efficiently than to build more power 
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plants.  Second, electric power company shareholders were allowed to keep a 
portion of the money that they enabled their customers to save.   The latter change 
transformed energy efficiency from a threat to shareholders’ profits into a profitable 
investment. 

Electric power is the largest single sector of the U.S. economy, with $500 billion 
in assets and $200 billion in annual turnover.  Electric power companies in the U.S. 
were usually so-called public utilities, which are substantially privately owned but 
publicly regulated.  The deal was basically that shareholder profits were regulated to 
moderate levels, but shareholders got the compensating benefit of the security 
conferred by the natural monopoly of supplying electricity. 

There were three steps in the transformation of utilities’ incentives52.  The first 
was to decouple profits from volume of sales by putting excess-volume profits, 
above an agreed target, in a levelling account that would be drawn upon in years in 
which volume was below target.  This mechanism proved to be an effective leveller.  
The second step was to require utilties to consider all of the possible ways of 
delivering end-use service, rather than just promoting the big-power-plant-electric 
solution.  Since the business of electric utilities was being threatened by alternatives 
like cheaper natural gas or more efficient household appliances, it made sense for 
them to get into those businesses before others took over the market.  However real-
world complications interfered with the intended change.  It was only when the 
third step was taken, to give shareholders a share of customers’ savings, that utilities 
started agressively to promote energy efficiency, on the basis that it was indeed the 
best investment. 

The proof of the principle was in the result.  In 1992, Pacific Gas and Electric 
(PG&E), serving San Francisco and northern California, invested $170 million  on 
helping customers to save electricity and achieved net benefits of $300-400 million.  
More than $40 million of the savings went to shareholders as higher dividends.  The 
California Public Utilities Commission confirmed that during 1990-93 the utilities 
under its supervision saved customers nearly $2 billion through efficiency 
investments. 

There has been another kind of saving, with a benefit that cannot be fully 
expressed in dollar terms.  In 1980, PG&E had plans for 10-20 new power plants, 
many of them nuclear.  Aside from all of the other costs and dangers of nuclear 
power plants, California is prone to large earthquakes.  The consequences of an 
earthquake-induced nuclear accident cannot be calculated.  By investing in 
efficiency, PG&E was able to defer indefinitely building more nuclear power plants. 

Unfortunately these enlightened policies were later undone by an injudicious 
separation of electricity wholesaling from electricity generation that enabled 
manipulation and profiteering.  The result was a contrived shortage of electricity in 
the summer of 2001, soaring prices, effectively bankrupted electric generation 
companies and multibillion-dollar profits for wholesale companies.  One of those 
companies was Enron, which subsequently underwent the largest corporate collapse 
in U.S. history. 

Make efficiency tradable 
If efficiency is worth money to both customers and suppliers, then its value can 

be traded in efficiency markets53.  In the 1980s, the Canadian utility Hydro-Québec 
planned to build a huge dam that would have been expensive in money, lost culture 
and environmental damage.  As part of this scheme, it offered to sell 450 MW of 
electricity to the neighbouring U.S. state of Vermont for 9 cents per kWh.  Vermont 
found this price too high, and offered instead to help Montréal businesses to save 
450 MW of electricity, which would cost Vermont less than 1 cent per saved kWh, 
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and to purchase the saved 450 MW from Hydro-Québec for 3 cents per kWh.  
Vermont would obviously get cheaper power, but Quebec would also be better off 
because it would cost nothing to generate the power sold to Vermont.  The offer was 
refused because of political factors.  However one way to view this proposed 
transaction is that Vermont was proposing to engage in arbitrage. 

Arbitrage is a well-established practice in financial markets, in which agents take 
advantage of differences in prices, buying cheaply in one locality and selling higher 
in another locality.  In typical financial dealing, the “spread” in prices is usually very 
small, much less than 1%.  Financial traders would presumably be staggered by the 
spread of 900% between Canadian hydro-electricity and Vermont’s saved electricity, 
but such differences are common between the cost of new generating facitilities and 
the cost of using existing power more efficiently.  There is a huge opportunity for 
innovative financial traders. 

All of the devices of financial markets could be applied to the value of efficiency, 
such as options to purchase, “futures” contracts to purchase at a future date and 
price, packaging and selling into secondary markets, auctions and arbitrage.  Some 
U.S. state utilities have run auctions that encompassed both increased supplies of 
electricity and savings in electricity usage.  A utility could then purchase the 
cheapest bid, which could be to supply electricity generated by some traditional or 
novel means or to save the utility’s customers an amount of electricity which the 
utility could then sell to other customers.  The lowest bids have most often been for 
electricity savings. 

There is enormous potential for such creative use of markets.  The benefit they 
offer is to allow all the different forms of power generation and saving to compete, 
and thus to break through the institutional and mental barriers that delay the 
adoption of cheaper, more efficient, more socially and environmentally friendly 
services.  The scope is not limited just to energy use, but extends to all resources.  In 
the present world the use of financial devices and markets could be abused, but 
reforms of financial markets of the kind already discussed could preclude most of 
that potential abuse. 

 
Incentive to Trash or to Nurture? 

Market behaviour will follow incentives.  If money can be made by exploiting 
people and trashing the Earth, then markets will follow that incentive, and people 
will be exploited and the Earth will be trashed.  If instead we would like markets to 
support people and to nurture the Earth, then we must adjust the incentive structure 
so it is more profitable to nurture people and other living things.  Then the power of 
markets and human creativity will be brought to bear on those objectives.  The task 
of managing a complex-system economy will not be simple, but really it is like the 
messy task of managing our lives more generally.  On the other hand, if we continue 
to treat our wild-horse economy with methods appropriate to a steam engine, then 
we will continue to fail miserably. 
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34. The Second Industrial Revolution - Perennial 
Production 

 
Biological systems recycle all material, produce no persistent toxins, use 

available energy sources that do not violate these imperatives, and they have been 
productive for about four billion years, so far.  Being a dominant species on the 
planet does not have to mean destroying many or most other species, as the example 
of ants demonstrates.  Ants thrive, but they do not degrade the biosphere.  They 
compete vigorously for their place in the world, but other species thrive around 
them.  This is possible because they live according to the imperatives of the 
biosphere. 

In the same way, if we learn to abide by these imperatives, then other life forms 
will thrive around us.  Our presence will certainly affect which species thrive, but it 
need not interfere with the abundance and diversity of other life forms.  We are 
rapidly destroying life on Earth because we are extremely wasteful, blundering and 
careless, and because we unleash so many persistent toxins. 

The efficiency revolution already demonstrates that we can reduce our 
destructive impact on the Earth quite dramatically, by a factor of four, or ten, or 
more.  Ray Anderson of Interface Corporation aspires to go further, and to reduce 
Interface’s impact on the Earth to zero, or even to make it a restorative influence.  
Anderson is not alone.  Forward thinkers are conceiving how we can create new 
kinds of industry that inflict no harm on people or the Earth, and that even actively 
nurture biodiversity.  William McDonough and Michael Braungart, in their book 
Cradle to Cradle54, call this the Second Industrial Revolution. 

I use the term perennial production rather than sustainable production for two 
reasons.  First, the term sustainable was quickly co-opted by people who had little 
conception of what it might mean, or who had no intention of taking more than a 
few token steps towards sustainability.  Second, sustainability is not a well-defined 
concept.  The world is a complex place that changes all the time, and what is 
sustainable at one time is unlikely to remain so.  The quest for sustainability will be 
perennial and will require vigilance, creativity and continual adaptation.  Therefore 
it is more useful to say we aspire to perennial production. 

 
Perennial Industrial Systems - Total Recycling 

If all materials are to be recycled then there must be no waste, no pollution and 
limited use of non-renewable materials.  Since the industrial revolution, our 
industrial system has been mainly a once-through system.  Materials have been 
extracted from the Earth, used once and dumped.  Traditional economies and the 
biosphere do not function in this way, and we need to transform our industrial 
systems so that they emulate the biosphere. 

In order to achieve total recycling, design must take account from the beginning 
of the need to recycle components and materials.  The engineering must be more 
than cradle to grave:  it must be cradle to cradle, as McDonough and Braungart put it55.  
In other words, products must be designed with a view to how they will be reborn 
after they have worn out.  Every component must be recyclable or reusable.  Design 
should permit disassembly to be easy and inexpensive.  Toxic materials should be 
totally recoverable, or ultimately designed out of a product.  Return of old products 
to manufacturers will have to become as routine as distribution of new products is 
now.  Synergies between different industries will develop, as it may be easier to 
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supply "waste" to another manufacturer who can use it than to recycle the waste 
within an industry. 

According to Michael Braungart and Justus Engelfried, products in a recycling 
economy can be divided into three categories56. 
•  Consumables.  Those products that we literally eat or that can be totally 

transformed into something that other organisms can eat – in other words 
biodegradable material.  There must be no toxic residues.  Food is obviously an 
example, providing it does not have the usual complement of toxic pesticides.  
Natural fibres and leather would also be in this category, also providing they do 
not contain toxic substances. 

•  Service providers.  (Their term is products of service.)  These would be cars, 
refrigerators and so on, what Americans call durable goods, and possibly some 
packaging and other goods.  We want these products not for their own sake but 
for the service they provide to us:  transportation, food preservation, an 
attractively covered floor, cold beer and hot showers.  These devices would not 
be sold, they would be leased or licensed from the manufacturer.  The larger 
economic merits of selling services rather than products were already discussed in 
the previous chapter.  The license for use would be transferrable, but the 
product would remain the property and the responsibility of the manufacturer.  
At the end of its life it would be returned (through de-shopping centers) to the 
manufacturer, who would disassemble its components for reuse, remanufacture 
or reclaiming. 

•  Non-salables.  (Their term is unsalables.)  These are the toxic substances.  If they 
were used at all they would have to be leased:  their sale would be prohibited.  
In this way the manufacturer would remain responsible for them.  Until they 
could be designed out of use, they would have to be reclaimed and recycled or 
"parked" at special storage locations, where manufacturers would remain 
responsible for their security.  An extension of this would be to require that 
unique chemical fingerprints be incorporated into toxic substances so that their 
source could be uniquely traced.  Manufacturers would be responsible for any 
damage they had caused.  This would require innovative changes to corporate 
and liability law. 
Most of these things are being done commercially right now.  Even in the early 

1990s, BMW in Germany was redesigning its vehicles for easier disassembly.  By 
2002, over 90% of components in German-manufactured cars were required to be 
reclaimed by manufacturers.  Parts are bar-coded to identify type of materials and 
instructions on reuse.  The numbers of component materials and plastics is being 
reduced for easier separation and remanufacture.  The aim is 100% reusability.  In 
Japan, legislation requires all parts of durable goods eventually to be labelled to 
indicate their recyclability and manufacturers are required to establish resource 
recovery centers.  In response, Japanese companies are scrambling to redesign 
products, using recycled and recyclable materials and designing for ease of 
disassembly.  Matsushita’s washing machines can be disassembled with a single 
screwdriver.  An additional incentive to German and Japanese citizens is that 
tipping fees at landfills average ten times higher than in the U.S., where they are 
only about $30 per ton.57 

The 3M Company in the U.S. in 1975 instituted a company-wide program to 
reduce pollution associated with its manufacturing processes.  By reformulating 
products, changing processes, redesigning equipment and recovering waste for 
reuse or recycling, 3M has been able to save $537 million.  3M plans to reduce its 
pollution by at least 90 percent and eventually by 100 percent58.  U.S. carpet 
manufacturer Interface Corporation not only eliminated 80-90% of its waste by 
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changing its approach to floor covering, offering a floor-covering service rather than 
simply selling carpets, it then introduced a non-toxic, 100% recyclable material.  This 
material can be made from recovered old carpet, and Interface plans to reclaim 
previously dumped materials from landfills. 

Industrial recycling ecologies 
Individual orgamisms are not self-contained.  They make use of other organisms, 

one way or another, and they all produce wastes.  It is only at the level of an 
ecological system of organisms that self-containment begins to emerge.  At this level, 
one finds that the wastes of any organism are food for other organisms, and it is in 
this way that nutrient materials are perennially recycled.  This is the appropriate 
model for total industrial recycling of materials, and it is already happening in some 
places. 

In Kalundborg, Denmark, a cooperative recycling synergy (or "industrial 
ecology") has grown up between diverse local industries who make use of each 
others' "waste"59.  This involves a coal-fired power plant, an oil refinery, a 
pharmaceutical company specialising in biotechnology, a sheetrock plant, concrete 
producers, a producer of sulphuric acid, the municipal heating authority, a fish farm, 
some greenhouses, local farms and other enterprises.  Their exchanges include 
steam, hot water, gas, sulphur, calcium sulphate, fly ash, fish fertiliser and 
fermentation sludge.  These exchanges were established on a purely commercial 
basis because they are profitable. 

 
Perennial Agriculture 

Agriculture works directly with living things, so perennial production ought not 
to be such a difficult challenge.  Indeed many traditional farming systems approach 
perennial productivity.  The requirement to recycle all materials has two particular 
expressions in the case of agriculture.  The more direct expression, which applies to 
all living things, is to preserve the precious supply of biological nutrients.  The less 
direct expression is to preserve the soil and maintain its fertility.  This involves more 
than just preserving nutrients, it also requires the maintenance of the physical 
structure of the soil and the cultivation of the ecology of mini- and micro-organisms 
in the soil. 

The violations and depradations of mechanised, monoculture-based 
agribusiness are egregious, since it makes liberal use of toxins, requires the 
importation of nutrients, has lower total productivity than polycultures and steadily 
degrades the fertility of the land.  Traditional agricultural systems generally make 
far better use of crop rotations and combinations, locally and naturally available 
fertilisers and diverse and local plant varieties to maintain fertility and resistance to 
pests and diseases.  However pioneering individuals have been looking beyond even 
traditional systems, taking their inspiration from natural ecosystems that are 
generally highly productive, robust and self-maintaining. 

There are some well-developed approaches to creating this kind of agriculture.  
Some well-known ones are the permaculture concept of Bill Mollison in Australia, the 
natural farming concept of Masanobu Fukuoka in Japan, the biointensive 
minifarming of John Jeavons at Ecology Action in California and the forest 
gardening of Robert Hart in England60. 

Permaculture and its variations and relatives endeavour to create a self-
perpetuating and synergistic ecosystem that produces high yields of food, fibre and 
other materials for human use.  The term permaculture is a contraction of permanent 
agriculture, but Mollison intends it also to carry the broader implication of permanent 
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culture, because it also embraces attitudes, values and spiritual relationships.  
Mollison’s description of permaculture is not only a concise statement of the 
approach, it is a concise and comprehensive statement of the kind of perennial 
economic system to which we can aspire. 

Permaculture is the conscious design and maintenance of agriculturally 
productive ecosystems which have the diversity, stability and resilience of 
natural ecosystems.  It is the harmonious integration of landscape and people 
providing their food, energy, shelter and other material and non-material needs 
in a sustainable way.  Permaculture design is a system of assembling conceptual, 
material, and strategic components in a pattern which functions to benefit life in 
all its forms.  The philosophy behind permaculture is one of working with, 
rather than against, nature, of looking at systems in all their functions, rather 
than asking only one yield of them, and of allowing systems to demonstrate 
their own evolutions.61 
With a judicious mixture of trees, shrubs, bushes, herbs and so on, high yields 

can be attained with modest labour input, no fertilisers and no toxins.  Hart cites a 
small “forest garden” yielding the equivalent of 15 tons per acre62, which would be 
considered a very high yield in most monocultural crops.  The low labour-intensity 
of this approach is captured by Mollison:  permaculture involves “protracted and 
thoughtful observation rather than protracted and thoughtless labour”. 

A prairie-equivalent of permaculture, focussing on grasses and grains, has been 
under development by Dr. Wes Jackson at the Land Institute in Salinas, Kansas for 
several decades63.  Yields of conventional, vulnerable monoculture grain crops can 
be matched or exceeded by mixtures and hybrids of native perennial grasses and 
herbs which fix their own nitrogen, resists weeds and insects and require no tillage 
and little other labour.  The inspiration for this perennial polyculture approach is the 
natural prairie, which had already evolved over eons to maximise overall 
productivity. 

Renting the Earth 
People who live as hunters and gatherers commonly regard themselves as 

temporary custodians of the Earth.  They see that the Earth is rich and wondrous, 
and provides for their needs.  Their responsibility is to pass it to their children in  at 
least as healthy a state as it was passed to them by their parents.  This responsibility 
is usually taken as a sacred trust. 

This world view explains why indigenous people typically have no concept of 
owning the Earth.  Ownership of the land is an invention of settled people.  The 
concept may have developed out of a presumed right to use a piece of land, but in 
Western culture and law it has developed into a presumed right to do anything one 
wants with the land, including destroying it.  Nevertheless the reality behind our 
cultural and legal fictions is that we are temporary inhabitants of the Earth, and that 
the way we treat the Earth may rebound upon ourselves and all subsequent 
generations, as well as on other species. 

As we move back towards lifestyles that honour the imperatives of the 
biosphere, we implicitly return to the notion that we are temporary custodians.  
Ownership then becomes an inappropriate attitude.  A more appropriate 
relationship to the parts of the Earth that we may wish to use for our own life 
support is that of tennant or lessee, an idea that has been advocated by Herman Daly 
and John Cobb64.  The concept is related to the idea of purchasing a service rather 
than buying a device that performs the service.  In this case the service is the 
provision of life support, for the temporary lessees and for the whole planet. 
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Of course we can’t enter into a legal rental agreement with Mother Nature, but if 
the agreements we make amongst ourselves recognise the underlying reality of our 
relationship with the Earth, then we will be guided into more appropriate 
behaviour.  Therefore, we ought to move away from the idea of owning the Earth, 
and into the practice of renting or leasing the Earth.  A central condition of the lease 
will be that the land be in at least as healthy and productive a condition at the end of 
a lease as at the beginning. 

 
Perennial Energy  

Perennial, benign energy will be more readily achievable than is generally 
realised.  The obstacles are more to do with ignorance and habits of thought than 
with technology.  The potential for perennial energy lies in learning to use energy 
more efficiently and to make full use of available forms of energy.  Efficiency 
involves matching the source and form of energy to each situation, as much or more 
than it involves technology, as we have already seen.  Also the full potential of solar 
energy only becomes evident when we move beyond our habitual notion that energy 
systems are large-scale and centralised.  There are remaining technical challenges, 
but if the many existing perverse incentives and disincentives were removed, great 
progress could be anticipated within a decade or two. 

The three main energy sources available are solar, nuclear and fossil fuels.  
Unfortunately both nuclear and fossil fuels seriously violate the requirements of a 
perennial industrial system, but fortunately the potential of solar energy is greater 
than is commonly perceived. 

Efficiency 
By pursuing the efficiency revolution, we should be able to substantially reduce 

the world’s demand for energy over the next two or three decades, even as poorer 
nations improve the quality of life of their poor majorities.  This will involve a 
combination of dramatically reducing energy waste and using forms of energy 
appropriate to needs. 

For example, a particularly wasteful but common situation is to use electricity to 
heat a poorly sited, poorly designed and poorly insulated house.  Only one-third of 
the fuel energy is converted into electricity at the power generation plant, the rest is 
wasted as excess heat.  More energy is lost in electric transmission lines.  Electricity 
is high-grade,  the Rolls Royce of energies, and it should be used very selectively.   
You need only low-grade, low temperature heat for heating a house, and you can get 
this by letting sunlight fall on dark surfaces.  Good design, good siting and good 
insulation can reduce the amount of heat needed by about 90%.  The remaining 
energy requirement can be captured locally or on-site using a benign technology.  
We have already looked at other wasteful examples as well. 

Energy from the sun in many forms 
Solar energy is available in many other forms than direct radiation.  Because 

solar power drives the weather and is captured by plants, it can also be captured 
through wind power in windmills and sails, running water from rain in water mills, 
the muscle power of animals, wood burning and dung burning, and so on. 

Many ways of using the sun’s energy are well-established, inexpensive and are 
either already benign or can be readily made benign.  On the other hand,  using 
recyclable, nontoxic materials is still a challenge for some newer technologies.  For 
example, photovoltaic cells, which convert sunlight directly into electricity, at 
present use materials that are quite energy-intensive in their manufacture and 



   
    

 

367 

involve some toxic compounds.  This technology will need further development 
before it can be called a truly benign technology.  Even so photovoltaics have been 
developing rapidly and seem to hold great potential.  Fuel cell technology, which 
converts chemical energy into electricity, also uses exotic materials, but its potential 
also is very appealing. 

Solar energy is dispersed 
A crucial  feature of solar energy is that it is dispersed rather than geographically 

concentrated.  This has been perceived as a problem because of entrenched habits of 
thinking in terms of big, centralised technologies, but it is also a great opportunity. 

In the fossil-fuel-based industrial economy, energy has been converted into 
useful forms in huge oil refineries and huge electric generation plants.  The resulting 
energy forms, liquid fuels and electricity, must then be distributed to many points 
throughout our society, and this distribution is expensive.  As well, a substantial 
fraction of the electrical energy is dissipated in transmission lines.  The result is that 
only about 30% of the original fuel energy arrives as electricity at the point of use. 

We take advantage of the fact that sunshine falls everywhere on Earth if we use 
local collection systems that eliminate the need to transport or transmit energy over 
long distances.  Dispersed energy systems are not vulnerable to large-scale 
breakdown, whether from technical failure or, potentially, from terrorist attack.  Oil 
deposits, unlike sunshine, are highly concentrated geographically and highly 
entangled in international politics.  Access to solar energy does not need to be 
defended by wars.  Comparisons of various energy sources should take account of 
their total costs and benefits  

Heat from sunlight – cheap, low technology 
Hot water can be obtained from low-technology solar heating panels.  Such panels 

are widely used in some countries to supply domestic hot water.  The principle is 
simply to run water through pipes made of black material.  Black absorbs most of 
the energy of sunlight falling on it.  The solar hot water can also be used for space 
heating and for some industrial uses.  Although some solar hot water panels 
currently may use plastics and other materials that are not benign, the principle of 
the panels is so simple that it will carry over as more benign materials are 
developed. 

Many industrial processes require water or steam at much higher temperatures.  
This can be obtained by using a parabolic reflector to focus sunlight into a small 
chamber through which water flows and is heated or boiled.  Such solar furnaces have 
been used as part of an electricity generating system, and are currently financially 
viable in areas remote from electric grids, even in the face of currently unfavourable 
market distortions.  However quite small solar furnaces can be built, and are more 
appropriate just as local sources of  hot water and steam. 

Solar electricity – becoming available 
Electricity is a high-grade form of energy, the Rolls-Royce of energies, because it 

is extremely versatile.  However current electicity generation technologies and 
distribution systems are very wasteful.  Therefore electricity should not be used for 
such uses as space heating, in which low-grade heat is adequate and readily 
obtainable.  If electricity is restricted to appropriate and efficient uses, then there is 
every prospect that a sufficient supply can be obtained from the sun, using a number 
of technologies, including photovoltaic cells, wind turbines, solar furnaces and, 
transitionally at least, some existing hydro-electric plants.   

Wind turbines are coming into large-scale use.  Wind farms in California and 
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parts of Europe are contributing significant amounts of electricity to electric grids.  
Solar furnaces also provide a way of generating electricity from sunlight.  This 
approach uses more conventional technology and is becoming financially viable.  
Hydro-electric plants have been a major source of electricity for a long time.  
However hydro-electric dams are being recognised as major disruptors of river 
ecosystems and their use needs to be curtailed if we are to cease our disruption of 
the biosphere.  Large-scale hydroelectric plants have the further disadvantage of 
being too centralised, so that they require an extensive grid of electric power lines.  
This reservation applies also to very large wind farms and to some misguided 
attempts to develop huge solar furnaces. 

Photovoltaic cells convert sunlight directly into a flow of electricity.  They are 
based on a particular class of semi-conductor materials, described as photovoltaic 
materials, literally “light-electric” materials.  The most commonly used photovoltaic 
material is a form of silicon, which must be very pure, so it is expensive to 
manufacture.  However there have been steady and fairly rapid improvements in 
manufacturing processes, in ways to enhance the capture of sunlight, and in the 
efficiency with which sunlight is converted into electricity.  A lot of early discussion 
focussed on the latter efficiency of conversion, but this kind of efficiency is not the 
relevant measure of the usefulness of this technology.  What matters is simply the 
amount of electricity delivered per dollar spent, which depends also on the cost of 
manufacture and the cleverness of the total design.  Even so, efficiencies of 
conversion have improved from around 10% to over 25%.  The cost of silicon can be 
reduced further by adding reflectors to focus light on a small area of silicon.  
Innovative versions capture both the electricity and the low-grade heat focussed in 
this way.  Further substantial price reductions are imminent.  The price reductions 
result both from improved technologies and from economies of scale in 
manufacturing, as the cells become more widely used. 

As the cost of photovoltaic cells falls, the dispersed nature of solar energy 
becomes a major advantage, because they can be used locally and at whatever scale 
is appropriate to the the local need.  Thus the cost, inefficiency and vulnerability of 
large electric power grids can be avoided.  As of this writing, the range of locations 
and applications where photovoltaic technology is cost-effective is rapidly 
expanding, and close to being cost-effective for many energy-efficient private homes. 

Potential economies of scale mean that the development and adoption of 
photovoltaic technology could be greatly accelerated by judicious government 
involvement in the market, for example by the government making large purchases 
for its own needs.  However the adoption of photovoltaic technology is hindered by 
lack of official support, by covert and overt subsidies of the fossil fuel industry and 
by the inflexibility of local government regulations.  Many governments, particularly 
in Anglo-Saxon nations, have been unsupportive because of a combination of 
neoliberal ideology and the vested interests of the fossil fuel industry, even though 
the success of market-support strategies has repeatedly been demonstrated by Japan.  
We also noted earlier the example from California, where the electrical company 
subsidised the manufacture of compact fluorescent lamps and triggered a major 
reduction in price due to the resulting economies of scale. 

Liquid fuels from sunlight – in prospect 
Liquid fuels are a key component of our current industrial system because they 

are a portable source of concentrated energy.  This is why they are the primary 
source of energy used for transportation.  There are two broad approaches to 
developing benign liquid fuels.  One is to use plant material which is converted to 
liquid or gas form.  Ethanol can be made this way and substituted directly for 
petoleum.  Some commercial ethanol plants operate in several countries.  These are 
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usually moderately subsidised, although this only helps to balance some of the 
market distortions around fossil fuel. 

The other appoach is to catalyse the dissociation of water molecules into oxygen 
and hydrogen using electric current, and to capture and store the hydrogen.  As 
photovoltaic cells become more cost effective, so will electrolysed hydrogen.  
Hydrogen in liquid form is a concentrated, high quality way of storing energy.  It 
has the further great advantage that its burning yields no pollution at all, only water 
and heat.  We noted in the earlier discussion of cars that hydrogen is not as 
dangerous a form of fuel as is commonly believed.  Due to its potential use in fuel 
cells, which convert it directly into electricity at high efficiency, the car industry is 
beginning to make major investments in both hydrogen fuel and fuel cells. 

Fossil fuels and global warming 
Fossil fuels cause some direct pollution problems, such as sulphur emission and 

photochemical smog.  Coal dust and smoke are still serious problems in many cities.  
While there has been some reduction in these pollutants in richer countries, there is 
little prospect of totally or substantially eliminating them. 

However the major problem with fossil fuels is their possible contribution to 
greenhouse warming of the Earth.  Fossil fuels, namely coal, oil and natural gas, are 
all derived from the fossilised remains of plants buried millions of years ago.  Since 
plants and their fossilised remains are made mainly of carbon, the burning of fossil 
fuels necessarily releases carbon dioxide into the atmosphere. 

Carbon dioxide traps solar energy in the atmosphere by letting in ultraviolet and 
visible wavelengths but blocking heat re-radiated from the Earth’s surface, which is 
in the form of infra-red wavelengths of light.  This is how a glass greenhouse works, 
and so the heat-trapping effect of the carbon dioxide is called the greenhouse effect.  
The natural level of carbon dioxide in the atmosphere helps to keep the Earth’s 
surface warm enough to be habitable, and it is being recognised now that there are 
natural feedbacks that maintain the carbon dioxide level at a level that is suitable for 
life.  This is one of the main features of James Lovelock’s Gaia hypothesis65. 

If the average temperature of the Earth’s surface were to rise by only a few 
degrees, there might be many dire consequences.  Weather might become more 
erratic and extreme, storms might become more violent, and temperate climatic 
zones might shift rapidly, much too quickly for natural systems and ecologies to 
adapt or migrate.  Sea level would rise because of thermal expansion of the water, 
threatening low-lying lands, like Bangladesh and many islands, and many of the 
world’s cities, and drowning coral reefs, which contain the greatest biodiversity of 
the oceans.  The antarctic ice cap might even retreat or break up, threatening a more 
catastrophic rise in sea level. 

There are two facts that are beyond dispute.  One is that the carbon dioxide level 
in the atmosphere has been rising steadily since the industrial revolution, and it is 
clearly because of the burning of fossil fuels, with a significant contribution also 
from deforestation.  The other fact is that the Earth’s surface has been warmer in the 
past few years and decades than for a long time before, and destructive storms, 
floods and droughts have become more frequent and more intense. 

The question that has become very contentious is whether the observed global 
warming is a natural fluctuation or is caused by our burning of fossil fuel.  The 
majority of scientists involved in relevant studies say that it is plausible or likely that 
fossil fuel burning is contributing significantly to global warming.  A small and 
decreasing minority of scientists disputes this claim.  Because the fossil fuel industry 
generously funds some of the dissident scientists, some of whom have only 
dubiously related qualifications, the level of scientific dissention is made to appear 
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much greater than it really is. 
The scientific issue is a complex one because there are many natural 

complications, connections and feedbacks involved.  Consequently, estimates of the 
rate of human-induced greenhouse warming have varied as scientific studies have 
improved, and they still have some uncertainty.  The estimates tended to decline for 
a decade or so, but a recent computer model yielded a sharp drop in rainfall in the 
Amazon basin which would lead to the destruction of the world’s largest tropical 
rainforest.  This in turn triggered, in the model, a chain reaction leading to runaway 
greenhouse warming.  This is the most alarming and catastrophic possibility, one 
that could lead to drastic changes in the Earth and the loss of most of humanity and 
much of the biosphere. 

The connection between burning fossil fuels and the observed global warming is 
thus not absolutely proven, but nothing ever is in science, as we discussed in 
Chapter 6.  The useful questions are how plausible is the connection, what is the 
potential risk, and what level of certainty do we require before we change our ways.  
Most scientists say the connection is plausible.  The level of certainty we require 
depends the costs of changing and the risks associated with not changing. 

I think the case for changing is very strong, because the risks are very high and 
the costs of changing are much lower than conventional economists have led us to 
believe.  The damage from storms, floods, droughts and related natural phenomena 
is already large, but the potential losses from flooding populated lands and 
dramatically reducing biodiversity are much greater.  Conventional economists’ 
claims that changing will be hideously expensive are based on blind faith that we are 
already using energy as efficiently as possible, but we have noted many examples 
that show this claim is nonsense.  There are excellent prospects for much more 
efficient use of energy and for adequate alternative sources of energy.  In 
combination, these two arguments are compelling.  It will cost us very little to avoid 
putting humanity and the Earth at extreme risk. 

Nuclear power 
There are several serious problems with nuclear power.  It produces large 

quantities of highly toxic and highly persistent waste.  Its highly toxic materials are 
increasingly being transported around the world for complicated reprocessing.  
Some of its materials can be used to make nuclear weapons.  Much of the 
technology, infrastructure and expertise of nuclear power can also support a nuclear 
weapons program.  Despite official denials of these links, governments have 
commonly regarded nuclear power programs as a step towards and a cover for 
nuclear weapons programs.  Nuclear weapons could devastate the Earth as much or 
more than global warming, and more certainly. 

Nuclear power is extremely expensive.  It really never was financially viable, 
and has become less so as its problems have become more apparent.  It has grown 
and survived only by being heavily subsidised by governments and by avoiding 
costs.  Some of the subsidies have been direct, if not widely known, and some have 
been indirect, for example through limitation to liability for accidents.  A major 
avoided cost is the cost of safely disposing of wastes, including old radioactive 
power plants.  However there is no known way of disposing of such wastes that will 
assure safety for the tens of thousands of years the material will remain dangerously 
radioactive.  Even when they are not radioactive, the heavy-metal fuels are still 
chemically highly toxic, so they can never be safe. 

The most telling argument against nuclear power is that it is just not needed.  It 
is only useful for generating electricity, which even at present accounts for only 
about one-third of all energy needs.  It contributes only a small part of present 
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electricity needs globally.  By pursuing efficiencies, including using electricity only 
for those uses for which it is appropriate, the need for the nuclear contribution can 
be quickly eliminated. 
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35. Re-legitimising Government 
 
According to the analysis presented in this book, markets provide a powerful 

way of organising collective human effort, but there is no assurance that markets, 
left to themselves, will yield either people-friendly or Earth-friendly results.  
Desirable and sustainable results will only be obtained if markets are suitably 
guided. 

It is therefore clear that government has several key and legitimate roles in 
economic systems.  These roles are to formulate and express the community’s view 
of what the economic system should be accomplishing, to manage the economic 
system, to monitor the behaviour of the economic system, and to cultivate better 
understanding of how the economic system works. 

The role of government in this kind of system ought to have substantial appeal 
across much of the present political spectrum, because the potential is for greater 
efficiency, equity, community and sustainability to be accomplished by smaller and 
less intrusive governments.  Equity and sustainability will appeal to socialists and 
environmentalists.  Support for community and family will appeal to social 
conservatives.  With a clearer understanding and with experience, economic 
management should be less intrusive and more consistent, predictable and effective 
than at present, so business people, liberals and even libertarians should be more 
satisfied. 

 
Expressing Goals 

The fundamental goal of an economic system should be to improve the quality 
of life of its participants.  It should be a continuing role of government, and of 
concerned citizens, to debate, monitor, formulate and express the community’s 
collective view on what constitutes quality of life.  A wise community will heed the 
imperatives of the biosphere, as well as having a general appreciation of how its 
social and economic health can be assured.  Quality of life should be understood to 
embrace the full range of material, social, environmental and spiritual concerns.  The 
enhancement of perceived quality of life would then become the goal of the 
economic system, which would be viewed as a part of the overall social system. 

 
Managing the System 

Once it is recognised that markets are powerful but unreliable, the broad 
approach to economic management becomes clearer.  The approach is to guide 
markets so they deliver what the community wants.  Insights from our 
understanding of dynamical systems, and of complex self-organising systems in 
particular, show that the most effective way to guide them is by adjusting their 
internal feedbacks.  An engine can be slowed much more effectively by adjusting its 
accelerator or speed governor than by applying a brake. 

In economic terms, feedbacks are equivalent to incentives.  An advantage of 
managing by adjusting incentives, rather than by the kind of regulation that is often 
used at present, is that incentives work at a deeper level in the economic system.  
Regulation often addresses the end result, where it is least effective, whereas creative 
management of incentives can address people’s motivation and harness their 
creativity, and these can then be allowed to run with little further interference.  If the 
horse can be skillfully guided, then the full power of its wildness can be harnessed to 
our own purposes. 
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We have already noted examples of how efficiency already is being promoted in 
some places through the creative and insightful application of incentives at 
progressively deeper levels in productive processes.  Those examples show that 
surprising potential for greater efficiency may exist in a system we thought was 
already operating efficiently.  They also illustrate that there is no simple formula for 
how to manage incentives.  Rather, managing incentives is a creative process, a 
process of carefully analysing a system (be it a manufacturing process or a market in 
space heating) and discovering previously unnoticed linkages, of identifying which 
linkages are the most important, and of devising elegant ways to adjust the feedback 
passing along critical linkages. 

The conventional tools used for economic management include taxes, fees and 
other costs (including interest rates);  monetary incentives, either direct or in the 
form of tax rebates and the like;  laws and regulations that prescribe specific limits 
on behaviour;  and a certain amount of rhetoric and persuasion (what Americans 
called jawboning in the days of the Kennedy administration). 

With a clearer understanding of our economic system, free of the blinkers, 
distorting lenses and obscuring veil of neoclassicism, these conventional tools could 
be used to much greater effect.  Again the examples previously discussed to promote 
greater efficiency and to restrain the excesses of the financial markets provide an 
indication of the potential of these tools for judicious management. 

More generally regarding economic management, we have highlighted the 
importance of focusing on end use (such as cold beer and hot showers), and 
applying incentives for efficient delivery of that use as far back in the production 
process as possible, with retailers rather than customers, or better still with 
manufacturers or designers, or ultimately to ask if there is another approach entirely 
to meeting the need.  The resulting extended reach of the incentive’s feedback makes 
it much more effective. 

Chapter 33 also reported examples of creative contractual and financial 
instruments.  A contract that rewards architects with a share of savings of energy 
and material costs is a clear example.  The marketing of efficiency provides great 
scope for creative financial devices, such as tradable packages of loans for 
retrofitting buildings to improve their energy efficiency.  The broad effect of such 
devices is to bring alternative sources of efficiency into creative competition with 
each other. 

Another realm of management is the judicious reform of health, safety, labour 
and environmental regulations.  There is a lot of potential for finding more effective 
ways to ensure the broad goals of protecting health, safety, labour and the 
environment:  really the central thrust of this book is to revive or create incentives to 
promote socially and environmentally responsible behaviour of markets.  Market 
reforms to capture externalised costs, to remove perverse incentives, to penalise 
parasitic and exploitative behaviour and to promote responsible and local ownership 
are all intended to shift incentives away from exploitation and towards real 
enhancement of quality of life.  Even so, the process of finding more effective ways 
of accomplishing these goals will be a long and continuing one, and through this 
process the most effective approach will be to identify key feedbacks and modify 
them. 

 
Tax Bads and Nuisances 

The philosophy of taxation needs to be clarified.  The use of monetary incentives 
and disincentives, in the forms of taxes, subsidies and so on, is widespread, but very 
inconsistent at present.  Frequently the goals of raising revenue and promoting 
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better behaviour are at odds, as when we tax goods and services regardless of their 
larger impact on society.  We need a clearer focus on the dynamics of the economic 
system and the signals sent by costs and benefits. 

Thus instead of taxing goods and services, it makes more sense to tax bads and 
nuisances – things like pollution of all forms and unhealthy or antisocial activities.  
Likewise it does not make sense to tax employment, nor income if it can be avoided.  
Ideas along these lines are under active development, one example being developed 
under the rubric “Tax waste, not work”66.  As economic management becomes more 
effective and as the need for social welfare declines, because a healthier economic 
system will cause fewer social ills, the need for government will decline, and so will 
the need for taxes.  The need for taxes on bads, like pollution, will probably persist 
for quite a long time, so significant revenue can be obtained from this source.  We 
should thus move in the direction of reducing taxes on income, employment, goods 
and services and relying more on taxes of bads and nuisances that simultaneously 
raise revenue and internalise costs with producers. 

The wisdom of income taxes has been debated for a very long time.  On the one 
hand they reduce people’s incentives to work productively.  On the other hand we 
have some obligation to support the orderly society from which we benefit.  
Progressive income tax scales have long been used to counter the instability in the 
distribution of wealth.  Until such time as we might invent financial and monetary 
systems that do not destabilise wealth distribution it would seem to be wise to retain 
this function on income taxes. 

A potentially significant improvement of the progressive income tax is to 
combine it with a negative income tax at the low-income end.  This idea has had 
advocates across the conventional political spectrum, including Milton Friedman, 
who has advocated it on grounds of simplicity and the elimination of poverty traps.  
For example, a single tax scale could go progressively from (say) a 50% tax on the 
highest incomes through zero tax at a modest income to negative tax (i.e. a payment) 
at the lowest incomes.  Such schemes were given serious mainstream political 
consideration in the 1970s, but none was ever enacted and they have since fallen 
from favour.  Such a scheme makes the wealth-redistribution function more explicit, 
rather than being just about revenue-raising, and the amount of revenue raised can 
actually be adusted independently of the wealth redistribution function. 

 
Monitoring the System 

A third key role of government is to monitor the performance of the economy, so 
that the effectiveness of policies can be judged.  This was discussed at some length in 
Chapter 23.  Present methods of monitoring economic performance are so narrow, 
incomplete, distorted and perverse as to be pathetically inadequate and grossly 
misleading.  They are also far too much at the mercy of the government of the day.  
Governments regularly and shamelessly manipulate the collection and publication 
of information to their own short-term advantage. 

We need far more reliable, systematic, complete and appropriate information.  
The collection, analysis and publication of what I called “public information” 
requires new institutions and mechanisms that are much more independent of the 
government of the day. 

The information acquired must include economic, social and environmental 
information.  It should be in an appropriate form, either in dollar terms (monetary), 
other kinds of quantitative data, or qualitative data on people’s values and 
judgements about the quality of their lives and the importance of various aspects of 
life.  Economic data should not be restricted only to those things involving explicit 
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monetary transactions, but should also include non-monetary activity like volunteer 
social work and some aspects of household work.  Costs should be subtracted, not 
added as in the GDP. 

Information should be readily available in detailed form.  It would also be 
sensible to aggregated the detailed information into summary indices and 
statements, according to clear and well-publicised formulae and criteria – most 
people will only want brief summaries.  However the public can certainly assimilate 
more than a single index, like the GDP – it is only the condescension and self-interest 
of media and politicians that causes such an obsessive focus on growth of the GDP.  
Thus we could readily accommodate alternatives such as a “triple bottom line” 
(economic, social and environmental), or a small table of monetary, quantitative and 
qualitative summary indices. 

Even very limited innovations of these kinds would be a great advance over our 
present bizarre excuse for economic monitoring.  Simply replacing GDP with the 
Genuine Progress Indicator, provisional as it is, would already create a far healthier 
incentive for government economic management. 

 
Understanding the System 

The challenge of understanding the workings sophisticated economic systems 
will never end.  Not only are the complexities endless in detail, but the system will 
be ever-changing.  A government that is truly dedicated to furthering the quality of 
life of its people will therefore ensure that appropriate resources are devoted to the 
refinement and updating of economic understanding.  While existing institutions, 
like public service data gathering and university research, meet part of this need in 
principle, there may be a case for some additional mechanisms, at least in the short 
to medium term. 

One need is for far more comprehensive and independent information, not only 
to monitor economic performance but to test theories of economic workings.  Testing 
of theories is severely hampered at present by the incomplete, inconsistent, distorted 
and manipulated state of much economic information. 

Universities would do well to bring rigorous academic criteria to bear on the 
neoclassical theory, and to actively promote diversity of views.  The testing of 
economic theories is severely hampered not only by poor information, but even 
more by the comprehensive failure of neoclassical economists to appreciate its 
central necessity in any discipline that purports to be trying to understand how the 
world works.  A broader experience of knowledge and of life is also urgently needed 
in the study of economic systems.  Conventional market economists, as a group, are 
remarkable for their highly developed but extemely narrow skills, and for their 
profound ignorance of the scientific method, of the natural world, both physical and 
organic, and of the human condition.  A new breed of economists would require 
some different skills, especially the skills to analyse and understand complex 
dynamical systems far from equilibrium.  Since the living world is replete with 
examples of such systems, they would do well to have a deep appreciation of life 
and living systems.  Beyond this, they should have or should develop a mature 
personal experience of life:  what could be called the gaining of wisdom. 

Our Western culture has not been very good at identifying wisdom, much less 
requiring or imparting it, and indeed it is the subtlest quality of human beings.  
There is one useful criterion that we might use, as a start.  It is not possible to be both 
wise and arrogant.  Humility would be a necessary quality of anyone aspiring to join 
the ranks of the new breed of economists.  This humility should relate to the 
limitations of our understanding of how the world works, and especially it should 
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embrace awe in the face of the astounding complexity, subtlety and magnificence of 
the living world. 

 
Knowledge as an Asset 

The accumulation of information, experience and knowledge lies at the core of 
the development of living organisms, of intelligence, and of civilisation.  The 
unfolding complexity of these systems is built upon the experience preserved from 
their history.  However the neoclassical theory implicitly devalues knowledge 
because history and experience become irrelevant as its ficitious equilibrium state is 
approached.  Short-sighted and selfish government policies and management 
fashions of the late twentieth century have compounded this problem.  It is essential 
that we recognise the importance of preserving and cultivating knowledge, both the 
informal knowledge called experience and the formal knowledge imparted by 
education. 

The knowledge and experience of employees is an asset.  The current 
management culture in which employees are regarded as disposable commodities 
needs to be replaced with a culture of mutual commitment.  This has existed in 
Japan for some time, reinforced by its strong and complex culture.  Western societies 
need not attempt to duplicate the kind and degree of Japanese practices in order to 
benefit substantially from more constructive relationships between employers and 
employees. 

Some dramatic warning signs are starting to emerge from the late-twentieth-
century fads of short-term cost cutting and downsizing.  The U.S. National 
Aeronautic and Space Administration has suffered a series of spectacular failures, 
from the explosion of the Challenger space shuttle to the loss of two Mars probes in 
quick succession.  Investigation of a near-failure in 1999 revealed more than 100 
cases of seriously frayed electrical insulation in the shuttle fleet, and many other 
worrying errors have occurred.  Among reasons offered by independent 
investigators of NASA and its contractors have been growing problems with skills 
retention and declining workforce quality.  Cost cutting is specifically identified as a 
source of these problems, with wages for aerospace engineers 20% lower than those 
of other engineers, when they ought to be 20-50% higher because of the stringent 
requirements for quality.  Another problem identified is a management culture that 
punishes rather than rewards employees who point out problems67. 

A knowledge-friendly corporate culture needs to be backed by supportive 
government policies, particularly in the areas of public service and "industrial 
relations".  At present, especially in the Anglo-Saxon nations, there is a corrosive 
collusion between governments, neoliberal ideologues and big business to denigrate 
and deplete public service bureaucracies, and to subjugate private-sector employees 
almost totally to the economic system.  This approach is exploiting and aggravating 
the long-standing tradition of adversarial relations between owners and employees 
in these nations. 

The loss of public sector expertise has emerged as a serious concern in Australia, 
where national, state and local governments have indulged in dramatic Thatcherite 
downsizing and outsourcing of the public service.  The Institution of Engineers has 
suggested that relevant public authorities simply lack the professional competence 
to oversee complex projects.  Of many potential examples, there have been three 
incidents causing loss of life or serious disruption in which this is seen as a factor:  
an explosion in a natural gas plant that deprived the major city of Melbourne of gas 
supplies for two weeks, a fire aboard a naval vessel that killed four crew, and a 
bungled hospital demolition by implosion that sent lethal debris flying towards 
thousands of spectators, killing a teenage girl.  It has been suggested that a fourth 
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episode, in which contamination of avation fuel grounded light planes across the 
country for more than two weeks, also involved regulatory incompetence.68 

Formal education should be regarded as an investment, rather than as a cost.  
The neoliberal bias against knowledge and education is supported by the short-
sighted self-interest of big business and right-wing governments, who are only 
interested in reducing short-term “costs”.  In complex self-organising systems, on 
the other hand, the accumulation of information and knowledge is critical:  without 
it, the system remains simple and primitive.  Without knowledge there is no 
economic progress, nor even is there civilisation. 
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36. Reclaiming Society 
 
The purpose of an economic system is to support a healthy society.  The effects 

of the economic system on society must therefore be carefully monitored and the 
economic system must be kept in its place.  It is not even enough that economic 
policy be made subservient to social policy.  Rather, we must see economic systems 
as rooted in social systems, and economic policies as extensions of social policy.  A 
coherent vision needs to embrace both social and economic policies. 

Our social structure has been radically changed by two centuries of 
industrialism.  The present economic regime affects or disrupts social structure in 
insidious and fundamental ways.  For example the competition for perennially 
scarce currency initiates a chain reaction, first driving economic competition, then 
through competition driving material production, the rat race, inattention to family 
life, consumerism and collective emotional immaturity.  Although there have been 
many benefits from industrialisation, including a big improvement in overall health 
and longevity, at the same time the social fabric and family cohesion have been 
weakened or impoverished, and the deterioration continues.  We are affected at 
many levels by this social decay, from surprisingly high levels of personal stress and 
unhappiness, given our material wealth, to violence within and between societies. 

 
Enriching the Political Process 

For most people, the word politics brings to mind bickering politicians, who they 
don’t trust.  However politics in the broadest sense is the social process through 
which we organise ourselves into a functioning society.  From this perspective, the 
political processes of most nation-states are extremely impoverished. 

Most societies through most of history have been organised into hierarchies and 
classes.  The origin of these arrangements is that some people have become powerful 
and they have imposed their preferred organisation upon others.  Even in modern 
so-called democracies, this is still essentially the situation, especially where 
unrestricted market mechanisms have been available as a vehicle for the ambitions 
of the powerful. 

The U.S. provides the most striking illustration, though the phenomenon is 
universal among industrial nations.  Presidential election campaigns are dominated 
by vast amounts of corporate money.  Neither of the major parties has challenged 
the corporate plutocracy since President Eisenhower made his well-known speech 
about the dangers of what he termed the military-industrial complex.  The cabinet of 
George W. Bush is dominated by people with blatant corporate connections and 
conflicts of interest.  The policies of Bush’s administration differ from its recent 
predecessors only by the degree to which they favour existing corporate interests 
over new technologies and industries, over the steadily unraveling social fabric of 
the nation and over the imperative for humanity to stop trashing the Earth.  
Unfortunately those policies betray an intention to defend the current corporate and 
financial order by any means, including global military dominance. 

All of this is the predictable result of the U.S. corporate plutocracy that was 
unleashed by the 1886 Supreme Court decision to award the rights of natural 
persons to private corporations, in direct contradiction of the intentions of the 
founding fathers.  It is exactly as Abraham Lincoln had foreseen even earlier, near 
the end of the Civil War, when he wrote (see Chapter 13) 
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As a result of the war, corporations have been enthroned and an era of 
corruption in high places will follow, and the money power of the country will 
endeavor to prolong its reign by working on the prejudices of the people until 
all wealth is aggregated in a few hands and the Republic is destroyed.69 
Politics in many nations is a culture of lies.  Lies of omission and commission 

pervade political discourse.  The aim is to deceive as many people as possible for as 
much of the time as possible.  Part of the reason for this is that politicians actively 
wish to hide their real agendas, which are often to pay off special interests.  Even if 
an agenda is arguably worthy, the long-term health of a democracy cannot be served 
by deception.  The culture of lies is also perpetuated by a cycle of fear:  politicians 
fear the wrath of people who may disagree with policy, or with what people fear 
policy might be.  People in turn fear what politicians might be doing because they 
know that politicians lie. 

It is striking that the political systems of developed nations produce leaders who 
have deficient personalities.  They are typically extremely vain and insecure, usually 
controlling and arrogant, and often knowledgable mainly about how to acquire and 
retain power.  They tend to have poor mediation skills and prefer adversarial 
processes and attacking styles.  They are, in other words, emotionally immature.  We 
need to look at our political processes with a view to selecting leaders with greater 
personal security, maturity and wisdom. 

Conversely, citizens as a group have become dependent.  We expect politicians 
to fix things, to take care of our worries, to know what to do, to make decisions.  We 
complain about the policies of politicians when they don’t suit us, which inevitably 
is most of the time.  We are disillusioned when, inevitably, politicians don’t live up 
to our expectations that they be sages and saints.  We think that by marking a piece 
of paper once every few years we are discharging our total responsibility to 
citizenship in our society and our nation. 

If we are to involve more people in the process of organising our society, then 
we will need to cultivate much richer political processes.  Politics will change only as 
trusting communities grow, where mutual respect prevails and disagreements can 
be acknowledged and constructively addressed.  The growth of such communities 
involves every person at a deeply personal level.  It is the process of developing 
emotional maturity.  Our large-scale, depersonalised, socially fragmented, media-
dominated societies have substantially degraded the emotional maturity of the 
average citizen. 

The development of trusting communities will involve a snowballing process.  
For the moment a high priority is to focus on stopping the wholesale destruction of 
trust that our present regime causes, through exclusion, disempowerment and 
alienation.  We can then explore policies designed to strengthen local communties 
and the broader social structure.  As trust grows, stronger policies will become 
possible.  The process of strengthening social ties and interactions through trust 
building is the process from which healthy political processes will emerge, and 
really they are the same process. 

 
The Human Conversation and Media 

Talking, conversation, debate are intrinsic to being human.  We are social beings, 
and our social life occurs substantially through elaborate spoken language, our 
uniquely human attribute.  Go to any social occasion where our attention is on each 
other and what do you hear?  Talk, talk, talk, a babble of human voices chattering 
and laughing.  The way we talk, chat and argue amongst ourselves is the medium 
and the glue of our social relationships and interactions.   
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Thus language is our social signalling system.  When the signal gets distorted, 
the behaviour of the system can be deeply affected.  We have seen this in monetary 
systems and in economic systems, and it is just as true, and more immediately and 
profoundly important, in our social systems. 

In modern societies, almost all of the broad social conversation takes place 
through the media.  Of course, to communicate with other people across large 
distances or in large numbers requires technology.  The problem is not so much in 
the technology per se, it is in who controls it and the way it is used.  In modern 
industrial societies, we have allowed our means of large-scale social intercourse to 
be privately owned.  Why on Earth would we allow such a fundamental part of our 
society and our humanity to be privately owned?  We don’t allow law courts or 
(usually) armies to be privately owned.  Worse than that, the ownership is among 
the most concentrated of all industries.  Truly, we need to be jolted into taking a 
hard look at what we are doing, and at the consequences of our folly. 

These privately-owned, commercial media routinely promote discord and 
conflict within our society.  If there is any choice, they will report the most extreme 
statistic, or the most extreme point of view.  They aggravate the already adversarial 
processes of politics and the law.  They do this because controversy and sensation 
sell newspapers and boost ratings. 

The commercial media are the conduit for a saturation barrage of propaganda 
supporting the consumer ethic that is one of the pillars of our present pathological, 
obsessively materialistic economic system.  Propaganda is the appropriate term, but 
it hardly conveys the sophistication of the insidious manipulative techniques that 
have been refined for decades by the enormously rich advertising industry. 

The media support the sectional interests of their corporate or individual 
owners, and of corporate values in general.  The major TV networks in the U.S. are 
the creatures of giant corporate owners.  For example, Time Warner owns CNN, 
Disney owns ABC, Rupert Murdoch’s News Corporation owns Fox, Viacom owns 
CBS and General Electric owns NBC.  In Australia, media ownership is dominated 
by only two owners.  The dominant culture of these media is pro-business and pro-
corporate values, and perspectives of life and society that are not compatible with 
corporate values are given very limited exposure. 

TV “news” is not really news, it is entertainment based on a distorted selection 
of world events that is heavily biased to the visual.  Events that occur away from TV 
cameras hardly exist.  Items of minor or local import get world coverage if they come 
with spectacular or morbid images.  Plane crashes are the best.  Large areas of our 
lives are omitted because they aren’t accompanied by colour and movement. 

A great deal of personal and family communication has been supplanted by 
entertainment programs portraying other, fictitious people’s personal and family 
afairs.  Our relationship skills are seriously atrophying as a result. 

Commercial TV entertainment programs do not even provide good role models.  
Overwhelmingly they depict the more superficial kinds of social interaction in order 
to maximise their audience.  Whether they are dramas or comedies, they tend to 
portray people stuck in unconstructive relationship dynamics, without showing how 
they can break out and move on to more mature relationships.  This retards or 
regresses the emotional maturity of our societies. 

  Violence is depicted as a pervasive and routine part of our societies.  The 
impression of being surrounded by violence raises the general level of fear and 
mistrust.  As well, violence is implicitly presented as a legitimate way, even as the 
only way, to respond to stressful situations. 

The restoration of our societies to health will require us seriously to address the 



   
    

 

381 

problem of commercial advertising, and of media self-interest in general. Crude 
restriction and censorship would not be effective, since it would simply substitute 
another kind of tyranny.  Rather, we need to assert people’s sovereignty over the 
means of social discourse in our modern societies, instead of passively yielding them 
to commercial and government interests. 

We have already discussed two reforms that would be an improvement on the 
present disastrous situation.  One that could be implemented relatively quickly is the 
establishment of national, publicly-funded non-commercial media of all kinds after 
the model of the British Broadcasting Corporation.  This model could be extended to 
newspapers, and to both broadcasting and newspapers in countries that do not at 
present have such services, or have only poorly-funded equivalents.  New forms of 
communication and broadcasting based on digital technologies should be included 
in this approach. 

In the medium term, a redistribution of ownership following the principles 
discussed in Chapter 32 would be a larger improvement.  The principle here is that 
the ownership of the means of communication should be distributed within the 
communities served by the media.  Thus ownership could be distributed among 
community members and employees, with a strict and very low limit on the fraction 
that could be owned by any individual or organisation. 

A further improvement on this local distributed ownership approach might be to 
move to a user-pays basis for financing communications.  This would break the 
strangle-hold that corporate interests currently have on commercial media through 
advertising revenue.  In the longer term we will need continually to seek creative 
ways of taking and retaining charge of our own social discourse. 

 
Law – Conflict, or Conflict Resolution? 

The British legal tradition, which dominates the Anglo-Saxon countries, is 
excessively adversarial.  In all countries, the inequity of the distribution of wealth 
flows directly into unequal access to the legal system.  Corporate interests not only 
have disproportionate access to the legal system, but they also have succeeded over 
a very long period in biasing the law strongly in their favour and strongly against 
the broader interests of society. 

Corporate law needs to be thoroughly reformed so as to rebalance the contract 
between corporations and society and to promote responsible ownership of 
enterprises, as we have already discussed.  The overriding imperative in corporate 
charters should be the good of society, as judged by the people’s representatives in 
the political realm, and financial returns to shareholders should be subservient to 
that imperative.  It follows that internal corporate affairs should be much more open 
to public scrutiny than at present.  Corporations should not have the same rights to 
free speech as natural persons, so corporate access to the media should be limited 
and corporations should be banned from contributing to political campaigns.   In 
general, the need for vigorous collective enterprise must be balanced against the 
power that a corporation may acquire, which in the present regime is vastly greater 
than any individual’s power.  Abuse, corruption and the subversion of the 
democratic process are the inevitable result of excessive power. 

A central problem in our present economic system is the huge inequalities of 
wealth that it generates, and these inequalities spill over into legal processes.  Both 
corporations and rich individuals enjoy greater access to the legal system than poor 
people, because legal proceedings are expensive.  Minimal legal aid is given to the 
poorest people in some countries, but this addresses only a tiny part of the total 
problem.  We need to find much more effective ways of balancing everyone’s right 
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of access to the courts. 
Many actions in the civil courts are undertaken to wear down an opponent by 

outspending them, or to delay a result until the issue becomes moot.  Litigants pay, 
but the fees do not cover the full costs of running the courts, so taxpayers subsidise 
the rich who indulge in these trivial and mischievous actions.  Such actions also clog 
the courts, and thereby perpetrate the injustice of delaying deserving cases, 
sometimes for years. 

The so-called McLibel case provides a dramatic illustration of the abuse of the 
legal system to intimidate critics.  McDonald’s Corporation  sued two London 
activists for handing out pamphlets critical of McDonald’s treatment of employees, 
animals and the environment, of their exploitation of children through targetted 
advertising, and of the healthiness of their food.  The court case lasted two and a half 
years, the longest in English history.  McDonald’s spent millions of dollars.  The 
defendants represented themselves, with help from volunteers.  The defendants 
persisted where many others had not because they cared about corporate abuse of 
the world, because they were poor and had little to lose, and because their values 
were less materialistic than most.  The court found in favour of the defendants on 
about half of the issues disputed.  The defendants lacked the resources to gather 
important experts and evidence on some of the other disputed issues. 

Before the McLibel case, many famous media organisations had yeilded to the 
threat of lawsuit and withdrawn or apologised for criticisms of McDonald’s.  
Although McDonald’s suffered a great deal of adverse publicity during the case, its 
aggressive pursuit of the defendants is still a powerful implied threat to other 
potential critics. 

The McLibel case also highlights a serious deficiency of British law, a deficiency 
shared by some other Anglo-Saxon nations.  Under British libel law, the onus is on 
defendants to prove the truth of their assertions.  Under British defamation law, 
even the truth does not matter:  litigants need only argue that their reputation has 
been substantively harmed, even if the defaming statements are entirely true.  Such 
law is oppressive. 

In a healthier, more trusting society, many disputes would be resolved out of the 
courts, or would not arise in the first place.  A major source of the problem is the 
adversarial nature of our societies, which is promoted by the ideology of competitive 
markets, taken to extreme, by our pathological monetary system and by the 
inequalities of wealth and power that result.  These problems would be ameliorated 
by an economic system that used healthy money, confined competition to limited 
and appropriate roles and complemented competition with cooperation. 

Legal processes themselves are excessively adversarial, especially in Anglo-
Saxon countries.  The emphasis is on winning a contest rather than reaching a just 
result.  The French system, in which judges can take a more active role in 
investigating a case to determine the most just ruling, has some merit in this regard.  
Another merit of the French system is that all evidence is in the public domain.  This 
can inhibit some of the intimidatory abuse of the legal process, since there is a risk of 
unsavoury corporate practices coming to light. 

However the most constructive way to deal with many disputes is the process of 
conflict resolution.  This is not simply a matter of winning according to the rules, nor 
even of compromising so that neither party feels it has received justice.  Rather it is a 
matter of exploring deeply and laterally in the expectation of finding a way to satisfy 
most of the legitimate wants of both parties, a hope that is often vindicated when 
this process is used with the best intention.  Many personal and social conflicts have 
misunderstandings underlying them, and a well-managed process of exploratory 
dialogue will usually reveal these misunderstandings.  When each side comes to 
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understand the other more clearly, much of the intensity of the dispute is usually 
removed, and sometimes it is completely resolved. 

It is in family disputes that the inadequacy of adversarial legal processes is most 
poignantly revealed.  A contested divorce action can leave a legacy of bitterness that 
lasts a lifetime and resounds through generations.  Nowhere is the difference 
between winning and resolving more evident.  In Australia, divorce and other 
family disputes are referred to family courts in which there is more scope for using 
non-adversarial processes, and analogous arrangements are made in some other 
countries. 

We are unlikely to be able to dispense with legal processes within foreseeable 
time, even if the conflict resolution process becomes widespread.  However personal 
experience of alternative processes can give us a much clearer appreciation of how 
much our adversarial legal processes aggravate and perpetuate the level of conflict 
in our society.  We can also aspire to develop less adversarial cultures, so that fewer 
disputes reach the courts, and we can aspire to incorporate more of the processes of 
constructive resolution into our legal systems. 

 
Basic Freedoms 

Western “democratic” societies pride themselves on their “civilised” treatment 
of their citizens.  This pride is embodied in various principles that assert basic rights 
for every citizen, such as freedom of expression, freedom of association, freedom of 
religion and the right to a fair trial.  Perhaps the most famous expression of such 
aspirations is the U.S. Bill of Rights. 

While these “rights” are certainly more available than they have been in times 
past or in other places, in practice they are much less available than conventional 
rhetoric holds, and very much less available than they might be.  Thus freedom of 
expression is severely abridged by the cost of access to communications.  Freedom of 
expression is actively suppressed by oppressive libel and defamation laws, to the 
point where the powerful are immunised from much critical comment.  The right to 
a fair trial is severely abridged by the cost of legal advice and by the archaic, arcane 
and intimidatory rituals of the courts.  Freedom of association is being actively 
abridged in many nations, in the name of reforming labour regulations to permit 
greater “labour market flexibility”.  Direct abridgements of civil liberties have 
increased recently in the name of the so-called war on terror.  These are some of the 
facts of the rich, “democratic” nations.  In many other nations, either poor or overtly 
authoritarian, such freedoms are even more limited, or are explicitly prohibited. 

The processes of so-called democracy in the democratic nations provide the 
merest whisper of the level of participation that standard rhetoric might lead one to 
expect.  The political process is dominated by small cliques whose dedicated task is 
the acquisition of the power of government.  These cliques are called political 
parties, and almost all of them operate in highly undemocratic ways.  They actively 
subvert democracy in order to acquire power. 

Those of us who live in Western cultures that claim to practice and advance 
personal freedoms would do well to take stock of the reality of our present situation.  
If we are honest in our perception, we must acknowledge that it falls very far short 
of our professed ideals.  If we are not satisfied with what we have, we must look for 
ways to get more.  Central to that effort must be the assertion of our sovereignty 
over the economic system, through which so much power flows. 

Personal freedom in a large-scale society must include the economic dimension.  
Most of the limitations on personal freedom listed above derive directly from the 
extreme inequality of the distribution of wealth.  The rhetoric of what used to be 
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called the free world, meaning the non-communist world, is a hollow mockery.  The 
freedom of our capitalist societies has been the freedom to exploit and dominate our 
fellows, if we are clever enough and debased enough.  Real freedom must include, as 
a minimum, the freedom to survive with a basic dignity, regardless of the interests 
of the wealthy or anyone else.  Therefore one freedom in particular deserves to be 
recognised and proclaimed. 

Access to a livelihood 
Landless peasantry and unemployment are creations of civilisation.  There can 

be no justification for any members of a society, or any human beings anywhere, 
being excluded from the means to support themselves. 

Modern Western societies tend to regard their historical feudal phases as rather 
primitive, and the presence of landless peasants in feudal societies, past and present, 
as an injustice.  Whether it is really true that landlessness was significant in medieval 
feudal societies perhaps deserves to be debated.  In any case, landlessness has been a 
severe problem as societies began the transition into industrialisation and in colonies 
of the powerful, whether the society be eighteenth century England or modern 
Bangladesh. 

The unemployed in a modern industrial society are the moral equivalents of 
landless peasantry.  Each unemployed person is deprived of the means of 
supporting themselves independently, and each suffers the material hardship and 
the loss of dignity and self-esteem that inevitably follows.  In each case the primary 
cause of their exclusion is the operation of a larger system, according to rules set up 
for the benefit of the rich and powerful.  While they are commonly accused of 
indolence, that is not even the issue:  the issue is whether they have access to a 
means of supporting themselves, not the use to which they put that means. 

The exclusion of people from the economic system is a critical contemporary 
issue.  In Bangladesh the proportion of the population that was landless increased 
from 20% to 50% since World War II, through the machinations of unscrupulous 
local money lenders and indifference or exploitation by local and overseas wealthy 
interests.  This dates back to the beginnings of the industrial revolution, when 
England blatantly distorted the textiles market to favour its industrial cotton mills 
over India’s thriving indigenous industry. 

Unemployment has been substantially higher in industrial economies since the 
1970s, and the increase is a direct consequence of conscious policies.  Governments 
have followed the advice of economic theorists who maintain that there is a 
minimum level of unemployment below which inflation will occur.  As we have 
seen, a major source of this problem is our debt-burdened monetary system.  When 
inflation was perceived to be a threat, interest rates were increased, in full 
knowledge that unemployment would also increase, as it has done. As well, 
management fashions, under the influence of neoliberals who believe the market 
will cure all ills, promoted the widespread practice of downsizing workforces which 
contributed substantially to the ranks of the unemployed. 

Unemployment has been a perennial feature of industrial economies, even as 
outputs and GDPs have multiplied many-fold through the twentieth century.  The 
perennial claim that we must have more growth (of GDP) in order to reduce 
unemployment is thus exposed as sophistry.  Thomas Paine recognised the simple 
truth a couple of centuries ago, when he wrote the words that open Part 3:  
“Civilization, or that which is so called, has operated in two ways:  to make one part 
of society more affluent, and the other more wretched, than would ever have been 
the lot of either in a natural state.”70 

As we step out of the neoclassical world view, the real causes of unemployment 
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and dispossession become evident.  Debt-burdened money is a major cause.  A 
failure to require employers to carry the full costs of their production is another.  The 
use of output per employee as the exclusive measure of productivity, rather than 
focussing on the overall benefit to society, is another.  The fundamental problem is 
the failure to recognise that the purpose of an economic system is to promote the 
health of society.  Implicit in that proposition is the requirement to ensure no-one is 
excluded from a means of dignified livelihood by the larger social and economic 
system.  The right of access to a livelihood deserves to become a primary right of all 
people. 

Something close to this has actually been proclaimed:  in 1993 the World 
Conference on Human Rights in Vienna proclaimed economic, social and cultural 
rights to complement the universal civil rights proclaimed in 194871.  First among the 
new rights is the right to physical and economic access to an adequate supply of 
food.  These new rights have been accepted by all countries except the United States 
of America. 

 
Community 

Human beings are social creatures.  Our social behaviour emerged in small 
family and tribal groups, and continued in small villages for most people until fairly 
recently.  We are adapted to functioning within intimate groups of a few people or a 
few tens of people, and in communities of a few tens or a few hundred people.  
Many of the social, psychological and spiritual ailments of the present, which are 
manifest particularly as a widespread sense of alienation, are related to our loss of 
the support of such small communities. 

The need for small communities has repeatedly emerged in the course of this 
book.  The feedbacks central to the healthy working of an economy work best within 
small communities, and become increasingly attenuated at larger social scales.  Thus 
an economic system can only function in the presence of a minimum level of trust.  
Market conditions and the likely course of events might be judged fairly readily in a 
small community market, but the neoclassical presumptions of complete knowledge 
and rational forecasting become absurd at national and global scales.  Other critical 
feedbacks, such as suffering the consequences of economic decisions, as well as 
reaping their rewards, also function best within small communities.  Local and 
community ownership has been advocated here as an important way to revive this 
feedback and so improve the health of our economic system. 

New kinds of mutual credit monetary systems also are being explored in the 
context of small communities, where they are viewed as an important way of 
building social fabric as well as a way of enhancing local economic fortunes.  This is 
particularly pertinent for communities that are being failed by the larger economic 
system.  Such local monetary systems are being recognised as a potent way to build 
or rebuild trusting communities, especially if they incorporate or promote a practise 
of giving gifts, which  is the essential ingredient for a strong community fabric. 

Our impact upon the Earth can also be reduced through the creation or re-
creation of functioning neighbourhoods and local communities, within which work, 
recreation, social interaction and even food production are added to the mere 
residing that too many suburban “bedroom communities” provide.  We have seen 
that well-integrated communities of this type promise to be far less wasteful of 
energy and other resources than our present sprawling, car-dominated cities. 

We must strive to create or recreate healthy small communities as the basis upon 
which all larger social structures are built.  Such communities might take new forms, 
but if they are to serve our basic needs they must provide regular personal contact, 
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supportive relationships and a sense of belonging and being valued for our 
humanity and our uniqueness.  People such as David Suzuki, David Abram, Robert 
Theobald and Fritjof Capra72, whose concern for our current condition extends to the 
spiritual, also stress the central imperative to rebuild small community.  



   
    

 

387 

37. Living in Gaia 
 
The world we grow up with seems at first to be the natural order of things.  Only 

gradually do we learn enough to conceive that it could be different, and then to see, 
perhaps dimly at first, how it came to be the particular the way it is. 

Presumably there are few people who are not disturbed by the level of poverty, 
disease, opression and conflict among humanity.  Most people also seem to believe 
there are some things we can do to reduce these problems, but from this point there 
is a sharp division of opinion.  One group believes we will never be able to do more 
than ameliorate the worst excesses, and even for that we will have to wait until the 
economic and social forces of “development” eventually improve the lot of the 
poorest people.  Another group believes we should make more immediate efforts 
rather than wait for the rather brutal “development” process to run its course, if it 
ever does. 

The latter group, by implication, believes either that we could prevent the worst 
of present human misery or that we have, to some degree, created it.  Either way, 
presumably many in this group find it shocking that we allow the world to exist in 
its present state. 

The analysis presented in this book identifies a series of mechanisms that 
transfer wealth from the less wealthy to the wealthy.  These mechanisms are human 
creations.  Since power within our human societies flows so readily from wealth, the 
lack of freedom of action and lifestyle that many suffer are, by implication, also due 
to these created economic mechanisms.  Opression has other sources as well, but this 
is an important one.  In other words, our present economic mechanisms create a 
great deal of both poverty and opression.  Inevitably, poverty and opression breed 
disease and violence, as is being tragically demonstrated as I write these words early 
in the fateful year of 2003. 

From this perspective, I find the present condition of humanity to be deeply 
shocking.  Our vaunted economic systems (and here I don’t separate capitalism from 
communism or any other materialist-industrial ism) don’t come even close to 
providing for the most basic needs of most of humanity.  Their record is not one of 
mediocrity, but of abject failure.  They create human misery on a vast scale.  They 
threaten humanity with decimation or extinction, either through the propensity of 
our present societies for violence or through our assaults on our own life support 
system. 

 
There has never been a comprehensive attempt to create sensible ways to assess 

our total quality of life, nor to stabilise financial markets, nor to reform finance, 
trade, the corporate contract, ownership and monetary systems so they all operate in 
life-supporting ways.  The result is potentially far more positive than anything we 
have had to date. 

The minimum potential of such reforms is to achieve the best of past capitalist 
and socialist systems, and to avoid the worst of both.  The objective of stabilising 
markets and adjusting market incentives is to provide more stable conditions and a 
minimal and clear set of rules, within which business can operate with confidence, 
while at the same time achieving more socially just and environmentally benign 
results.  The continuing challenge will be to find elegant schemes that combine 
minimal intrusion with maximal effect. 

Cynics and the presently satisfied may misrepresent such statements as dreams 
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of Utopia, but suggesting that we might do a lot better than we have been doing is 
not really claiming very much.  That the possibility of a substantially better world 
might be regarded as a mere fantasy is a measure of the cynicism and despair  into 
which we have allowed ourselves to sink. 

Ideas such as paying for pollution and resource depletion and making some 
estimate of natural capital stocks are part of a rising alternative approach to 
economics.  However the practical accomplishments we have surveyed have also 
revealed other principles, which have been illustrated by von Weisäcker et al., 
Hawken et al.73 and especially by McDonough and Braungart74. 

One of the most powerful principles is to focus on the ultimate service that any 
economic activity is intended to deliver.  This can be applied with great effect even 
to seemingly mundane things like providing cold beer and hot showers.  We have 
seen that when used creatively the principle has led to major savings, not only in 
resources and energy but in cost.  The underlying reason for the savings is that a 
feedback signal is transmitted from the end-use all the way back to the design of 
products, or even further to the kind of product or service that people contemplate 
providing.  In other words, the integration and functioning of the market is 
improved. 

The principle of looking for the ultimate service to be provided by economic 
activity can be applied to the whole economic system.  The ultimate service provided 
by an economic system is the support of a human society in all its aspects, material, 
social, cultural and spiritual.  This conception eliminates the conflict between 
“economic” goals (meaning “materialist” goals) and other aspects of society, because 
the economy is a tool of society.  The way is open for us to creatively enhance the 
ways in which our economy supports and enriches our society.  The way is open for 
each society or culture on Earth to develop its own economy tuned to its own unique 
values.  The way is open for all economies to be brought into alignment with the 
ways of the living world.  By these means, cultural diversity and biodiversity may 
flourish once again. 

There is no obvious limit to this process.  Just as there seems to be no obvious 
limit to technology, which just keeps building on itself under the action of human 
ingenuity, so we may anticipate ever-smarter ways to improve the structure of our 
economy to serve us more effectively.  We and our systems of material support can 
continue to evolve and develop into ever more sophisticated forms, just as other 
parts of the living biosphere do.  If we cultivate such human systems, then we will 
assure not only the survival of humanity, but a greater and richer potential for our 
descendants and for the whole living Earth. 

 
The ideas traversed in Part 8 provide only a brief sketch of the prospect of 

economic systems that are perennial in the same sense as the living systems of the 
Earth.  I have brought the argument to the point of presenting the prospect and 
suggesting its feasibility, through examples.  Many further aspects are there to be 
addressed, if we are willing to accept the challenge.  No-one can prove that 
perennial economies of this kind are feasible, but there is ample reason for optimism.  
On the other hand, if we believe they are not possible, then they won’t be. 

I have used the term perennial rather than sustainable because I want to imply 
more than just holding the line, more than just preventing further degradation.  
Living systems are not static, they are continually unfolding into new forms.  This 
means the consequences of our effects on the biosphere don’t die away, they will 
continue to resonate into the indefinite future.  If we are to thrive in perpetuity, we 
and our economic systems must consciously rejoin the jostling, creative melée that is 
the adventure of life on Earth. 
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The scientific theory which James Lovelock developed and named Gaia proposes 

that the Earth’s living systems and near-surface environment comprise a tightly 
coupled, self-stabilising system of processes75.  Life stabilises the physical 
enivironment and maintains conditions compatible with life even as the physical 
environment contrains the forms that life may take.  There have been large changes 
over the eons, but the physical and living systems have changed together, co-
evolving.  For example, photosynthetic bacteria wrought a dramatic change in the 
chemistry of the surface, with oxygen eventually becoming a major component of 
the atmosphere.  But as this happened some bacteria developed oxygen 
metabolisms, and their use of oxygen stabilised the oxygen level of the atmosphere.  
The result was that the physical environment and the mix of organisms both 
changed substantially, but remained reasonably stable. 

Thus Gaia is not just the biosphere, the system of living organisms, it includes 
the physical substratum of the biosphere, as well as many flows of material and 
energy between all of the parts.  Lovelock makes the analogy of a beehive, which is 
the sum of the community of related bees and the physical home that they create and 
immerse themselves in.  However the beehive analogy still misses the exchanges 
between the living and non-living parts. 

We don’t understand the major processes and fluxes involved with Gaia in any 
substantial detail, so at this level the idea remains a theory to be tested.  However 
the existence of many crucial flows is well established, and there is good evidence 
from geology that the physical environment has been remarkably stable for very 
long periods, despite substantial changes in the Earth’s circumstances.  One 
important change has been the that sun’s brightness has steadily increased over the 
eons, but the surface temperature of the Earth has remained relatively constant. 

Lovelock has demonstrated that plausible feedbacks between organisms and the 
physical environment could keep the Earth’s temperature stable.  He did this 
through a thought experiment using a very simplified planet named Daisyworld76.  
His example doesn’t prove that such feedbacks operate on Earth, but it demonstrates 
three important points.  First, it shows the idea is not crazy, that this kind of 
mechanism could work.  Second, it shows the idea is quantitatively plausible.  Third, 
it shows that a stabilising mechanism can operate without any conscious intention 
on the part of the organisms.  Gaia does not need to be a sentient being, as many 
people supposed when the idea first emerged.  Gaia simply needs to be a system that 
includes stabilising negative feedbacks. 

The Gaia theory has become accepted among many scientists as a respectable 
theory to be investigated by respectable scientists, but it generated fierce controversy 
when it first became widely known.  A major reason for the controversy was that 
Lovelock spoke of Gaia as being alive.  He meant this in the sense that Gaia has a 
physiology, a system of circulations and feedbacks that maintain, stabilise and 
regulate it, in the same way that our own bodies have internal circulations and 
feedbacks that feed them and regulate their internal temperature, chemistry and so 
on. 

The trouble was that “alive” is a very powerful but slippery word, and it meant 
different things to different people.  Lovelock has pointed out that even biologists 
did not seem to have a good definition of life.  We all think we know intuitively what 
distinguishes a living thing from non-living things, but scientists have had a hard 
time pinning down the essence of life.  Thus when Lovelock said Gaia is alive, 
everyone, including scientists, had a range of imprecise ideas about what “alive” 
means, and he got trouble.  Especially, many people thought he meant Gaia is a 
sentient being.  He didn’t mean that, although he admits that his ideas and language 
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at first were imprecise, like everyone else’s77. 
So, Lovelock proposes that Gaia is a self-stabilising system of processes that 

includes all biological processes and many physical processes near the Earth’s 
surface.  He also points out that this system is analogous to a physiology.  For my 
present purpose, which is to reflect on the place of human beings on Earth, I don’t 
need Gaia to be any more than this.  On the other hand, this conception of Gaia is 
already very grand, profound and awe-inspiring. 

 
I have stressed through this book that our present collective way of life, our 

economic system, is incompatible with the living world, which we are a part of.  It is 
incompatible at several levels.  We do things every day that destroy life, from 
pulling “weeds” to bulldozing and paving fertile land to burning tropical rain 
forests.  We don’t take proper account of the sum of our activities, of the things we 
extract or divert for our own uses, of the wastes and poisons we create, and of what 
we do with those wastes and poisons.  Finally, the system of ideas that we use to try 
to make sense of our collective actions has, built into its foundations, the alien notion 
that human affairs are mechanistically predictable, and it lacks any recognition that 
humans are part of the living world or that within the living world materials are 
recycled and persistent toxins are avoided.  Thus our system is incompatible with 
life at the level of doing, at the level of accounting, at the level of managing and at 
the level of theorising. 

Evidently some human beings have been doing foolish things for a very long 
time, and reaping bitter consequences.  What is different now is that the 
consequences involve the entire planet.  We are not just degrading our field, or 
despoiling our valley, or even just turning the fertile crescent of the Middle East, the 
cradle of civilisation, into semi-desert78.  We are despoiling the whole planet.  We are 
meddling with Gaia. 

To say that we live in Gaia is to say that every one of us is intricately and 
intimately connected into a dense planet-wide web of living systems, and it is to say 
that the living web of the Earth embraces and couples with the physical Earth, and it 
is to say that this vast and subtle entity, Gaia, is our life-support system.  We live in 
Gaia, and we abuse Gaia at our peril. 
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