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Capitalism is arguably the most amazing cultural and economic product of humankind. It
nurtured political liberty in Europe; it ushered in the industrial revolution in Britain and
then around the world; it raised incomes everywhere; and it cleared away centuries of
obscurantism and superstition. But it also brought into being a ‘spirit of capitalism’ that is
individualist, expansive, acquisitive, ruthlessly rational and insatiable. This spirit has been
responsible for commodifying relations and turning the natural world into a ‘resource
base’ on the one hand, and a sink for wastes at the other. The industrial scale of this
objectiﬁcation and destruction of the natural setting has proceeded to the point where it is
global, and now threatens our industrial civilization with collapse. My purpose in this
paper is to sketch an account of how industrial capitalism might be ‘naturalized’, so that it
continues to grow and deliver improvements in the quality of life without destroying
humankind’s resource base, and the biosphere as well. My focus is on rules and institutions
rather than policies or prescriptions. My argument is that a green economy is already
growing within the old, fossil-fuel economy, and that through competitive dynamics it will
dominate by mid-century – unless blocked politically by vested interests.
ß 2011 Elsevier Ltd. All rights reserved.
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The Puritan wanted to work in a calling; we are forced to do so. For when asceticism was carried out of monastic cells
into everyday life, and began to dominate worldly morality, it did its part in building the tremendous cosmos of the
modern economic order. This order is now bound to the technical and economic conditions of machine production
which to-day determine the lives of all the individuals who are born into this mechanism. . .with irresistible force.
Perhaps it will so determine them until the last ton of fossilized coal is burnt. (Max Weber, Protestant Ethic and the
Spirit of Capitalism)

1. Introduction
Industrial capitalism has revealed itself to be the most powerful transformative agent found in the world today. Its
appearance in Britain in the second half of the 17th century, powered by access to the new fossil fuels, unleashed astonishing
gains in productivity associated with rises in income, so that it was emulated everywhere. Polanyi [1] aptly called this the
Great Transformation, in the sense that nothing would be the same again. Capitalism was indeed an amazing invention of
humankind. Its appearance in cities led to demands for independence and liberties that today we take for granted in the
West, and which are now spreading worldwide. It ushered in the Industrial Revolution which applied fossil fuels to
production, along with new mechanical inventions, thus starting the world on a trajectory of industrialization and
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modernization that is bringing more and more of the world’s people into its orbit. But it has a dark side, as is now also
universally recognized. Polanyi called this the ‘counter-movement’ to the sundering of social bonds, the uprooting of
workers to become the commodity ‘labor’ and the destruction of nature. At the time he was writing, in the 1940s, the process
had already reached an advanced stage, and appeared to be bringing down the whole civilized ediﬁce through Nazism and
fascism. As we know, a new kind of capitalism was then being fashioned, in the US New Deal and Keynesian economics, and
this ushered the system into a new round of development and global expansion in the post-war period. Many commentators
regard the turn to market fundamentalism of the late 20th century, and the concomitant rise of ﬁnancial capitalism, as the
outcome of this, and the global ﬁnancial crisis of 2008–2009 as its end-point. In a new book, Kaletsky [2] outlines what he
regards as a new state-centered global system as emerging, focused on the rise of China, which he dubs Capitalism 4.0.
It is the global impact of industrial capitalism on its natural setting, and its breaching of its natural limits, that is of most
concern. The sense that industrial capitalism was outgrowing the planet, and destroying not only its own resource base but
also the entire biosphere, was becoming palpable by the ﬁrst decade of the 21st century, as it became clear that while China
had achieved astonishing levels of growth over the previous decades, it was also destroying its own environment at a terrible
cost to its own inhabitants and to the world as a whole. Now global warming, due to carbon dioxide build-up from the
burning of fossil fuels, is the issue that dominates public debate. Yet with few exceptions, the debate remains locked in a
conception of the ‘economy’ that ignores its industrial capitalist characteristics and their effects. Books and reports are
published, calling urgently for action and for new policies, e.g. in reducing carbon emissions, but in the absence of changes to
the underlying rules and procedures that drive forward the industrial capitalist economy, these remain merely rhetorical.
Some exceptions have recently appeared, such as the two books published in 2010 and each entitled ‘Climate Capitalism’,
and a new study that calls for a redesign of the institutions of property and ownership to take resources out of the
‘commons’.1 These are welcome departures, which I build on in this study of the underpinnings that drive growth, expansion
and destructiveness of the system we call industrial capitalism. My concern is to sketch how this system may be tamed, or
‘naturalized’ in the sense of bringing it into conformity with its natural limits. Is there a ‘spirit of capitalism’ that is inherently
destructive, and will continue to destroy the planet and its resources until, as Weber famously put it, ‘the last ton of fossilized
coal is burnt’? While some discuss a concept of ‘natural capital’, we may call this emergent system a form of ‘naturalized
capitalism’ – or, in deference to Kaletsky, Capitalism 5.0. Whatever we call it, this is clearly the ‘next’ Great Transformation –
one which, if it succeeds, will enable global capitalism to co-exist with its natural biospheric limits; and if it fails, it will in all
probability mean the end of our industrial civilization.2
I choose not to discuss policy issues so much as changes in underlying rules and institutions that could characterize
‘naturalized capitalism’ and enable both producers and consumers to keep within the natural limits laid down by the
biosphere. I focus on changes in three sets of markets, which together span the entire industrial capitalist system. Firstly,
because energy is so important as the underpinning of the entire industrial ediﬁce, and because the burning of fossil fuels has
created such a problem, it is changes in the energy markets bringing about the substitution of renewable energy sources for
fossil fuels that are of interest. Utilization of renewable energy sources, where the power has to be ‘won’ through the design
and implementation of sophisticated technologies, will lead to an enhanced sense of responsibility and moderation. The shift
to renewable energy sources is under way, but it could be accelerated by more potent use of capitalist instruments, such as
ﬁnancial instruments that allow numerous small renewable energy projects to be aggregated. Secondly, it is changes in
commodity markets that will drive recirculation of materials, and usher in a Circular Economy where one producer’s wastes
become another’s inputs. These changes are being driven by shifts in consumer behavior that are translated into low carbonand resource-intensive production that is propagated along entire value chains, and by changes in the electronic tagging of
commodities traded on the great commodity exchanges. And thirdly it is the ﬁnance markets that will develop new targeted
investment vehicles, known as Green bonds or climate bonds, which will have the effect of shifting patterns of investment
away from projects involving fossil fuels to those with lower resource- and carbon-intensity. It is the interconnections
between these trends that will make them self-reinforcing and self-propagating, as the ‘new shoots’ of the green economy
grow and connect with each other, through competitive emulation. I argue that this will generate a different kind of growth,
intensive rather than extensive, where capitalist operations will generate increasing returns without extending the resource
base. This would indeed be a different kind of industrial capitalism.
2. The ﬁrst Great Transformation
Let us begin with the burning of fossil fuels–since it was the substitution of coal for wood and charcoal in Britain in the 17
and 18th century that was the start of the process of industrialization (and the driver of modernization) and of our
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See Newell and Paterson [3], Lovins and Cohen [4] for recent accounts which discuss the operating rules of a capitalism geared to keep within its
ecological limits, and Barnes [5] for an account of ‘Capitalism 3.00 by which he means a capitalism with new property rights that place ownership of common
resources in trusts. While these proposals are of interest, I see little prospect of their being acted on until there have been the more immediate changes in
energy markets, resources and commodity markets an ﬁnancial markets discussed in this paper. Hamilton [6] provides a sobering assessment of our
civilization’s prospects under the impact of climate change. Kaletsky [2] provides an account of what he calls Capitalism 4.0, but he does not include
discussion of ecological issues.
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See Stern [7] and Speth [8] for representative discussions of the limits to present patterns of industrial production. Discussion of the end of industrial
civilization or even extinction of the human race has recently been canvassed by authors such as Morgan [9] or Tonn [10].

