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Most histories depict the present as the endpoint of an ascending trajectory that links
the agricultural revolution, classical Greece, the Renaissance, the Industrial
Revolution, and modern times. This may make for good teleology, but is such a
graph plausible? There are several reasons to think not. First, we have no evidence
that modernity is a permanent stage in human history, particularly when we consider
the human impact on the biosphere—deforestation, species extinctions, and other
forms of environmental damage. It is unlikely that modern levels of consumption can
be generalized for all humans or last indefinitely into the future. Indeed, humanity’s
talent for fouling its own nest is not uniquely modern, and the world economy and
the state are the product of millennia of experimentation and interaction.

In this chapter I examine the environmental consequences of human develop-
ment over the very long term as a way of providing a different perspective on the
environmental quandary we currently face. The other essays in this book address
the environmental legacies of world civilizations and regions over the more recent
past or survey different regions’ environmental histories. Here I examine the deep
history of humanity, energy regimes, and the environment. My purpose is three-
fold. First, by placing modernity in the larger context of the flow, conversion, and
storage of planetary bioenergy, I want to call into question the conventional his-
torical narrative, which views the Industrial Revolution as a natural outcome of
human development, and instead insist on the ways in which it constituted an
unprecedented break in human relations with nature and the environment. Second,
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by focusing on the history of energy regimes, I want to disaggregate the Industrial
Revolution into analytically distinct processes in order to argue for the decisive
importance of the fossil-fuel revolution. Third, by studying energy regimes
throughout world history, I seek to contextualize current concerns. At a time of
renewed anxiety about the end of oil, the current moment seems an especially
appropriate one in which to conduct such an exercise.

The close connection between humans and the environment was mediated first
and foremost by fire. The Big Bang of course provides the ultimate fire story: its
concentrated energy is still expanding. At the moment of the Big Bang, 13.7 billion
years ago, incomprehensibly enormous amounts of energy were released, illumi-
nating billions of stars and setting all in motion, including the history of Earth and
of our species. The second law of thermodynamics tells us that, infinitely gradually
and imperceptibly, this energy is being exhausted. Once created, the stars provided
stable, long-lived stores of free energy. Energy is thus central to the universe.

But what is energy? Authorities have no single, specific answer to this question.
Richard Feynman, for one, famously cautioned that “we have no knowledge of
what energy is. We do not have a picture that energy comes in little blobs of a def-
inite amount.”1 Conventionally, energy is defined as the capacity to do work. In
our solar system, the temperature differential between our sun and the Earth pro-
vides the free energy necessary to create most forms of complexity. (Free energy is
energy available to do work.) Complex entities, such as the life forms on Earth,
absorb huge flows of energy and dissipate large amounts of free energy. Complex
structures thus constantly increase disequilibrium and entropy in the universe.2

The mastery of fire provides a way of framing the relations of humans and the
biosphere. Stephen J. Pyne has powerfully argued that at some early point in the
history of the species, this mastery distinguished humans from other mammals.3

The ability to manipulate fire allowed early humans to tap the solar energy stored
in wood (biomass) and to transform the natural environment; it thus gave humans
a crucial advantage over other megafauna. The systematic use of fire by humans to
open clearings in the forest propitious to human settlement is one of the earliest
signs of the emergence of Homo sapiens, apparently predating even the develop-
ment of language. It may also have marked the origins of agriculture. For this
reason, Johan Goudsblom has seen in fire the source of civilization.4

Vaclav Smil’s General Energetics provides an integrated approach to forms of
energy flow, storage, and conversion that links the geosphere, the biosphere, and
human society.5 The primary source of all forms of energy on this planet is the sun.
(The molten core of the earth—itself stemming from the origins of the solar
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