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The Industrial Revolution (IR) story is the core of a mainstream economic history narrative of energy/development
relationships, celebrating Modern Economic Growth (MEG) as the increase in per capita energy consumption in
the last two centuries. Such a narrative emphasizes mineral technology and private property as the key elements of
growth processes. I will criticize the above narrative, from a socio-environmental history perspective, for its
inability to account for two crucial aspects of energy history: 1. the role of social power as key determinant in how
energy sources are used and to what ends; 2. the socio-ecological costs associated with the increase of energy
consumption. I will then review Environmental History studies on energy/industrialization and highlight possible
future developments in the field. The article makes a strong point for the need to look at energy transitions as social
processes, and to include the unequal distribution of environmental, health, and social costs of mineral energy into
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1. Introduction

Although its historiography dates back more than a century, there
is still something hidden within (and more often by) the narrative of
the Industrial Revolution (IR). One of the most powerful cross-field
narratives concerning the ‘rise of the western world’ and its techno-
economic supremacy, the story of the IR is the core of a broader
progressive narrative about the relations between energy patterns
and Modern Economic Growth (MEG), including a number of
implications about society/nature and north/south relationships.
This narrative identifies modernity with an unprecedented increase
in energy consumption, considered an undisputable accomplishment
of European culture on behalf of humanity. Originating at the very
‘energy mystique’ that Watt's steam engine produced among
contemporary observers (Greenberg, 1990), this idea informed a
series of studies in Economic History published during the post-war
and pre-energy crisis period, that have educated generations of
students, shaping common perceptions of economic development in
the industrial era.

In what follows, I will offer a critique of this mainstream MEG
narrative, and some insights on how Environmental History has dealt
with energy and the IR. My analysis is informed by the long-standing
concern of Environmental History with the political meaning/use of
historical narratives (Cronon, 1992; Hughes, 1995; Merchant, 2004;
Redclift, 1995; Dovers, 2000). Though pointing to some faulties of the
mainstream story of the IR, my critique is mostly concerned with what
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is missing from that narrative — that is, with the way in which it
systematically silences environmental and social costs and the global
inequalities incorporated into current energy regimes.

1.1. Stealing Fire from the Gods: Energy and Property in Modern
Economic Growth Narratives

The invention of the IR as a subject of historical investigation is
generally attributed to Arnold Toynbee, who, writing at the end of the
19th century, based on two building blocks: classical political
economy (the division of labor, in particular) and steam technology
(Toynbee, 1960 [1884]). The two have been brought together in a
variety of different narratives ever since: among them, those
produced in the 1960s have been particularly relevant to the
formation of common perceptions about ‘modern growth’ as a
western pattern of development, based on techno-institutional
superiority and the mastering of inanimate power (Deane, 1965). A
landmark in the field, recently republished, D. Landes 2003 (1969) The
Unbound Prometheus for example, launched a definition of the IR as
the final victory of humanity (represented by the male hero who stole
fire from the gods) from the constraints of ‘natural’ conditions, thanks
to new technologies and social values (Landes, 2003 (1969)).

Such progressive mainstream story of industrialization rests upon a
series of more or less implicit assumptions about society/nature and
north/south relationships. In one of the most widely read histories of
technology, for example, economic historian Joel Mokyr states that
‘techniques (...) are analogues of species’ so that ‘changes in them have
an evolutionary character’; the author even categorizes the idea of how to
produce a commodity as the genotype and the actual technique utilized
by the firm in producing it as the phenotype (Mokyr, 1990, 275 ff). The
resort to biology comes after about 300 pages in which the book seeks to
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explain ‘the difference between rich nations and poor nations’, establish-
ing that the ability of rich nations ‘to control and manipulate nature and
people for productive ends is superior’(ib. 3). No consideration is given to
the relationships between individuals and social groups, geographic
areas and ‘nations’, nor between any of them and the pieces of nature that
they are manipulating (or are failing to manipulate) for superior ends.
Progress, says the author, is the equivalent of a free lunch gained by
exceptionally smart people. The possibility that free lunches might be
stolen from someone else's table is not considered in the book.

Mostly, economic history studies on energy draw on Fred Cottrell's
and Carlo Cipolla's seminal works (Cottrell, 2009 [1955]; Cipolla, 1962),
which examined the whole human history with a few tracts of
calculation, depicting shifts in energy-use patterns. Cipolla's view of
the IR as ‘the process by which a society acquired control over vast
sources of inanimate energy’, in particular, was enormously influential
on more than a generation of scholars (Cipolla, 1973; Mathias, 2003).
Conversely, the idea that change in energy systems is influenced by
power relationships in society — as stated by Marc Bloch (1967) — has
been mostly ignored in mainstream narratives of energy and
industrialization.

Overall, among the many aspects of the IR, energy has been probably
the least debated among historians. A general consensus has been
reached that the essence of the IR consists in the fact that, as Pat Hudson
wrote, ‘no previous society had been able to escape the barriers which
pre-industrial technology and culture placed on production’ (Hudson,
1992, 2-3, emphasis added). Wide consensus exists among economic
historians that, like the French Revolution, so the Industrial was a
process of liberation: it was followed by dramatic change and suffering,
but it was nonetheless necessary and positive, since it allowed the
freeing of human potential from constraints both ‘natural’ (the solar
energy flow) and ‘un-natural’ (the moral economy), finally allowing
unlimited growth. By emphasizing this liberation of humanity by the
means of a new energy system, the narrative of the IR necessarily comes
to consider Capitalism as its hero (=Prometheus).

Technological and institutional ingenuity are universally treated in
economic history textbooks as the two interrelated keys to the ‘rise of
the West’ in the modern era. According to MEG narratives, in fact, the
foundational moment of a development process is the individual
appropriation of land, and/or other natural resources (water, oil, etc.),
their ‘liberation’ from a previous state of un-certainty of property rights,
implying their over- or under-exploitation, and their ‘improvement’ by
technical innovation; the reference is generally to the experience of the
English enclosures between the 17th and 18th centuries, celebrated in a
consolidated historiography as the necessary prelude to the IR. Probably
the most influential example of this line of explanation in the last
decades has been that elaborated by Nobel Prize winner (in Economics)
Douglass North and Robert Thomas in their theorization of the ‘rise of
the western world’ (North and Thomas, 1973). Building on economist
Harold Demsetz's view of the relations between property and economic
development (Demsetz, 1967; Alchian and Demsetz, 1973), the authors
defined modern growth as the ‘break of the Malthusian trap’, and
ascribed it to institutional changes ‘which by incentive direct man's
efforts towards technological change and sustained productivity
growth’ (North and Thomas, 1994, 4). The use of the present tense
(‘direct’) shows how the intent of the authors was not to give a historical
explanation for the English IR, but rather to build a universal model of
economic development capable of explaining how the latter ‘occurs’ in
abstract terms. This is consonant with the tendency of Economic History
as a discipline to consider itself as a branch of Economics, so gaining a
more ‘scientific’ stature. As a result, the two causal explanations of
modern growth — the emergence of private property and the energy
shift — have mutually reinforced each other, producing a unified and
powerful narrative of techno-institutional supremacy as the main cause
of economic growth in northern countries.

Probably the best example of this progressive vision of energy/society
relationships through time is E.A. Wrigley's account of the IR (Wrigley,

1988), in which mineral energy and private property institutions are
systematically linked to each other as the fundamentals of capitalism.
Acknowledged as a leading study on the IR from an energy-and-material
flows perspective, Wrigley's work was informed by fairly optimistic (and
implicitly anti-ecological) visions of future energy/economy relationships.
Most of all, in fact, the book represented the shift to the mineral regime as
a totally positive and costless process which allowed the liberation of
‘humanity’ from the limits of renewable energy flows, initiating a virtually
limitless economic growth. The book incessantly highlighted how the non
mineral — which he called the ‘organic’ — economy was ‘necessarily
severely inhibited by its energy budget’ (5), and how this was the main
difference between the old and the new energy regime.

In his zeal to highlight the conquest of mineral energy, Wrigley did
not consider fossil fuels as limited resources, subject to diminishing
returns. He completely overlooked the question of the time span in
which the economic process is considered. And yet — like many other
economic narratives before and after — this study had profound
implications in terms of speculations about the present and future
relationships between economy and ecology, and between rich and
poor countries. As the author himself stated in the Introduction, the
book aimed to highlight the events ‘that brought into being a world
(...) that no longer follows the rhythms of the sun and the seasons; a
world in which the fortunes of man depend largely upon how he
himself regulates the economy and not upon the vagaries of weather
and harvest; a world in which poverty has become an optional state
rather than a reflection of the necessary limitations of human
productive powers; a world increasingly free from major natural
disasters, but in which human folly can mean utter and total
destruction’ (6). The book is thus posited within a discursive
framework which: 1) considers nature as a pure obstacle to human
life and technology as an absolute good; 2) sees poverty as invariably
the product of human will (not of ecological or power relationships);
3) inexplicably erases disasters — either naturally or socially
produced — from the sphere of experience of modern humanity
(and so doing obliterates most socio-ecological concerns with one
coup); and 4) attributes the eventuality of total destruction to human
folly, that is an unpredictable but also unlikely factor, and not to
structural characteristics of the modern world economy. This is a
consequential logic for a book which devotes no attention to the
social costs related to MEG in any form, and which represents the
contemporary world economy as the fortunate result of a major
energy shift occurred two centuries ago, whose heredity modern
humanity cannot refuse, only acknowledge. In fact, the book's
purpose is to help the reader in finding answers on the causes of
the IR, all converging towards one particular explanation: mineral
energy.

Not only did Wrigley's narrative overlook the problem of the
future exhaustion of mineral sources, but, even more importantly, it
lacked any account for social and environmental costs, either past,
present or future. The clearest example is the way in which the author
applied the same positive vision to the agricultural sector: he claimed
that the industrialization of agriculture not only postponed the logic
of diminishing returns, but invalidated it completely. Wrigley paid no
attention to energy efficiency, either in agriculture or in the economic
system in general — not to mention the many other costs of fossil-
fuelled agriculture, from soil exhaustion and pesticide contamination
to dependence on expensive industrial inputs and the need for
subsidies on the part of governments.

Despite forming a substantial portion of the history of industrial
societies, neither atmospheric pollution, local and global, nor living
and working conditions in the coalfields and factories, nor ill-health
and environmental degradation related to the extraction of mineral
resources preoccupied the author, who completely omitted such
aspects from his account of the English IR. As such, the book offers a
notable example of the MEG paradigm: in such interpretation of
energy/economy relationships, history is narrated as the ability of
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Man — the European masculine collective entity taken as a
simplification of the entire humanity (and of how the entire humanity
should look like) — to grow rich.

Published more than 20 years ago, the above book might be
considered a late exemplar in a tradition of studies imprinted to a
post-war optimistic vision of energy and economic development. Two
pillars sustain this mainstream MEG narrative: Energy (in particular,
the shift from ‘organic’ to ‘inorganic’, or from ‘animate’ to ‘inanimate’
sources) and Institutions, especially the affirmation of exclusive
property rights. As such, the story of Modern Economic Growth has
long dominated development discourses, and social perceptions of
both society/nature and of north/south relationships.

MEG narratives, however, do have their counterpart in a global
ecological narrative of energy transitions and industrialization,
emphasizing the ecological contradictions of unlimited growth and
especially critiquing the disregard of mainstream economics for
natural limits (Kapp, 1971 [1950]; Georgescu-Roegen, 1976; Rifkin,
1980; Martinez Alier, 1987; Daly, 1991; Boulding, 1992; Norgaard,
1994; Ayres, 1994). At least since the early 1970s, the two narratives
have mostly proceeded in parallel, the ‘entropic’ story being less
influential in academic and political terms than the ‘progressive’.
Nevertheless, MEG authors have generally paid little or no attention to
ecological critiques, and have recently restated their theses un-
changed; nor has the mainstream MEG plot been challenged from
within the discipline, as more recent textbooks in economic history
show. At the time [ was writing this article, two world economic
histories have appeared in print, both by Princeton University Press.
First came D. Acemoglu's edited collection of essays on Modern
Economic Growth: an enquiry on ‘why some countries failed to take
advantage of the new technologies and production opportunities’
brought about by the IR (Acemoglu, 2008). The answer being, as
stated by the editor himself in the concluding chapter, that the poor
countries ‘have not managed to undergo the requisite structural
transformations and thus lack the type of financial relations, the
appropriate skills, or the types of firms that are conducive to the
adoption of new technologies’ (864). Despite the amount of recent
empirical and theoretical work cited in the volume, the interpretative
paradigm of MEG has not changed substantially from its early
formulation: the explanation of ‘our prosperity today’ being the
right combination of institutional and technological change achieved
by European societies sometime in their early modern to modern
history, and the IR still being the starting point of a progressive change
potentially improving the conditions of the entire humanity. The
second book (Clark, 2009), seeks to answer the same question of the
former, and, albeit following a rather peculiar line of investigation,
arrives at a very similar answer: culture — i.e. innovation due to ‘hard
work, rationality, and education’ — explains the IR, and the IR was
what made all the difference in world history. Pushing previous MEG
narratives to the extreme, Clark goes so far as to argue that it was
natural selection of the human species that accounted for the
successful performance of some nations over others during the
modern era (166-67).

Though most of the books cited above tend to depict the present as
the result of the best possible historical development, such idea is only
understandable from the perspective of university towns in northern
countries, while much information coming from the outside world
reminds us that this is not indeed the case. Faced by increasing
inequalities and vulnerability as the two major issues at stake even in
highly established literature such as World Bank and UN reports, the
above books have responded by reaffirming the superiority of
(northern) Europeans in growing rich before others, and (more or
less) explicitly blaming it on the poor for their inability at imitating
the white Man's model. The idea that Modern Economic Growth and
poverty in different parts of the world are somehow related to each
other through unequal relations of resource appropriation and
destruction is, more than ever, pushed out of the mainstream.

1.2. Prometheus Revisited: The Industrial Revolution in Environmental
History

How have environmental historians dealt with the MEG paradigm
and the mainstream IR story? Do they offer a coherent alternative
narrative on global energy/society relationships?

As a new field of studies, Environmental History (EH) was born out
of the 1970s environmental movement, and founding scholars were
mostly interested in tracing the origins of the current ecological crisis,
in the US as in Europe (Worster, 1979; Merchant, 1980; Cronon, 1983;
Brimblecombe and Pfister, 1990). Some of these early Environmental
History works were directly concerned with energy transitions, and
were partly consistent with Wrigley's interpretation of the IR — in
particular, the notions of the organic and the mineral economy, and
how the latter allowed overcoming traditional limits for economic
and physical growth. In fact, Wrigley's book itself might be seen as
participating in a persisting intellectual effort in understanding the
material basis of ‘poverty and progress’: a scholarly thread in which
also anthropologists and geographers have long figured (Burke and
Pomeranz, 2009; Clapp, 1994; Crosby, 2006; Debeir et al., 1991
[1986]; Malanima, 2006; Malanima et al., 2007; Pomeranz, 2000;
Sieferle, 2001 [1982] Simmons, 2008; Smil, 1994, 2008, Wilkinson,
1973). Aside from their common concern with the energy and
material sources of wealth (a concern which most authors hold
against the mainstream of respective disciplinary fields) these works
show various grades of representation of the socio-environmental
costs of industrialization — Wrigley being the only remarkable
exception. I will now review some of these early environmental
histories of energy, and then show how EH has come to expand the
energy discourse by explicitly addressing the social and environmen-
tal costs on both the local and the global scale.

Probably the most methodologically innovative work within this
group, as an EH alternative explanation of energy and economic growth,
was a French book entitled Les servitudes de la puissance (Debeir et al.,
1991 [1986]). Taking into account complexity theory, and integrating it
with social, economic and technology history, the authors — J.C. Debeir,
J.P. Déleage and C. Emery — offered an original socio-ecological approach
to energy transitions. Inspired by French bio-economist René Passet
(Passet, 1994 [1979]), the authors located human history within a
theoretical framework interlacing social and ecological regulation; the
book was thus centered on the evolution of historical entities called
‘energy systems’. The concept of energy system incorporates the
authors' idea that the interdependencies between modes of production,
social formations and the biosphere — the three levels on which the
whole human activity takes place — should be analysed in a unique
narrative.

Energy systems are formed not only of the ecological and
technological aspects of energy sources but also, and equally impor-
tantly, ‘of the social structures for the appropriation and management of
these sources and converters’. An energy system — according to the
authors — ‘is the original combination of diverse converter chains which
draw on determined sources of energy and depend on each other,
initiated or controlled by classes or social groups which develop and
consolidate on the basis of this control’ (5, emphasis added). Such a
definition allows us to see the social complexities of energy systems in
their historical evolution: ‘the dynamic of energy systems — the authors
wrote — obeys a more general rationality, that of the social formation of
which it is a part; it therefore bears the mark of the pharaoh's political
religious rule, of the feudal lord, or more recently of the bourgeois state’
(7).

The book, however, was not centered on the IR, which it located
within a longer history of energy shifts since antiquity; the authors
did attribute to the IR a key role in changing human history, but they
did not frame this shift as a positive and costless accomplishment
of ‘humanity’. The crucial aspect of the IR they highlighted was the
higher and higher levels of technical specialization and capital
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investments required by mineral energy sources. Since the IR, they
noted, ‘energy would become a matter for investors, scientists and
engineers. It would constitute an independent and autonomous sector
that would play a decisive role in regulating the new economy’ (87).
The second part of the book was in fact mostly devoted to the question
of nuclear power: a question which played an important role in the
birth of Environmental History as a discipline, especially in Europe
(Radkau, 2008 [2002]).

Though highly promising for its transdisciplinary, holistic ap-
proach to energy history — interlacing social with ecological dynamics
through a political economy explanation — the methodology of
complexity theory adopted by Debeir et al. has not been widely
followed in EH studies thereafter. Nevertheless, the concept of ‘energy
system’ was essential to early EH works on the IR (Sieferle, 1990),
which tended to follow a ‘resource scarcity’ or ‘energy and materials
flows’ approach (Clapp, 1994; Sieferle, 2001 [1982]; Wilkinson,
1988); some of these studies also started to give attention to
environmental and social costs of the urban/industrial way of life,
such as entropy, pollution, public health, resource exhaustion. B.W.
Clapp's Environmental History of Britain since the IR, for example,
represented the shift to coal in thermodynamic fashion: mineral
energy, the author pointed out, is the only natural resource which,
once used, is lost forever. Though such perspective was only partially
correct, since also renewable resources like forests or fish can be
totally lost if overused, the fact remains that this was probably the first
Environmental History narrative on the IR. The book was almost
entirely devoted to the evolution of technical and institutional devices
towards energy (and materials) conservation and to anti-waste
policies.

On the other side of the Atlantic, EH's reflections on the IR started
with Ted Steinberg's, 1986 review essay ‘An ecological perspective on
the origins of industrialization’. The transformation of the environ-
ment — Steinberg wrote — ‘perhaps the most visible manifestation of
industrial change’ had remained outside of historical research so far.
The IR had ‘reworked the earth's landscape, altering the foundations
of a society based on agriculture and placing it on the road to modern
economic development. Humankind's relationship with the natural
world was profoundly affected. New sources of energy and technology
were developed, different ways of farming and feeding the population
emerged — all that accompanied the shift to the industrial mode of
production. The IR was part of a tremendous ecological restructuring,
a new and significant chapter in the earth's Environmental History’.
(261) Such perspective could open a new, crucial field of investigation
for environmental historians. ‘Because industrialization involved a
significant shift in humankind's relationship with nature’, Steinberg
continued, ‘an ecological perspective may help us discover the roots of
that change’ (261-62).

A major point in Steinberg's analysis, concerning energy and
industrialization, was that waterpower, not steam, had been the
energy source relevant to industrialization. ‘Rivers, not steam engines,
should be the focus for studying early industrialization. A new
technology and material culture evolved to more efficiently exploit
river resources. The legal system also changed, encouraging the
manipulation of water for greater energy and profits. Those develop-
ments were all part of the long process whereby nature was
increasingly conceived as discrete bundles of commodities — of
wood, land, and water. The IR had redefined the environment; it was
now a vast “natural resource” (273).

The article thus ended by suggesting that the causes of the IR be
sought in humanity's place within the natural context. Perhaps more
importantly, the connection between institutions and technology was
starting to being posited in a new light: not the one of a progressive
path towards resource improvement and wealth, but the one of
nature's transformation into capital, with the increasing socio-
environmental costs associated to such transformation. Roughly a
decade later, US environmental historian Donald Hughes also

highlighted the need to replace mainstream world history narrative
of ‘development’ with a different organizational principle, that of
ecology, including the account of limits and costs of economic growth
(Hughes, 1995). Such line of investigation, dealing with the ‘big
picture’ of energy transitions in the very long durée, has tended in the
past decade to converge towards a new sub-field called World
Environmental History (Crosby, 1972, 1986; Diamond, 1997, 2005;
Hornborg, 2006; Hughes, 2000, 2002; Marks, 2002; McNeill, 2000;
Pomeranz, 2000; Burke and Pomeranz, 2009; Ponting, 1992; Radkau,
2008 [2002]; Simmons, 2008).

On a more limited scale and scope of investigation, assuming the
environmental perspective, and choosing the ‘down to earth’, or ‘from
the ground up’ (Steinberg, 2002) approach, has implied for environ-
mental historians to be able to see what mainstream economic
narratives tended to hide. Probably the most innovative work in this
sense was given by Steinberg himself with his history of industrializa-
tion in New England (Steinberg, 2004 [1991]). Interestingly enough, the
book was centered on the historical role played by an energy source
different from coal: waterpower. Breaking with economic history
representations of the IR, the author assumed the perspective of
American environmentalist H.D. Thoureau, whose 1839 trip on the
Merrimack River formed one of the earliest acknowledgments of the
industrial transformation of New England. This approach allowed to
show how ‘industrial capitalism is not only an economic system, but a
system of ecological relations as well’ (Steinberg, 2004 [1991], 11).
Furthermore, social relationships were included in the author's
approach, which assumed that different forms of control over nature
produce different forms of social control — a perspective which
environmental historians owe to Donald Worster's pathbreaking
study on water and power in the US West (Worster, 1985).

The book can be considered the first example of a coherent EH
narrative of the IR. It showed how a new waterscape along the
Merrimack river, the ‘most celebrated river valley in America's early
industrial history’ (50), was produced towards the end of the 18th
century and the early 19th century, by the means of revolutionary
changes in cultural norms and legal rules. In the process, a new,
‘instrumental conception of water centered primarily on economic
growth’ emerged (23). Most importantly, including a business history
perspective, the story was centered around the Boston Associates
company, vividly depicted in the process of reaching out over the
waterscape ‘to change rural into urban, to turn water into power and
production’, in the end totally reshaping the valley to fit ‘the needs of
large scale textile production’ (77). Such massive transformation, the
author pointed out, could only be accomplished by the means of market
rules and water engineering science — both extensively employed by
the Boston Ass. to eventually form the so called Waltham-Lowell system
of textile milling. The company, however, also generated massive social
change and conflict, which crucially involved historical subjects
excluded by the economic benefits of industrialization and dispossessed
of their traditional share of water control: upriver communities,
agriculturalists, and fish. Large parts of the book were thus devoted to
the struggle over water among competing users and the social costs
generated along the process of industrialization, among which the
destruction of fisheries and the spread of infectious disease associated
with water pollution. Throwing MEG narrative's energy triumphalism
over its head, the author concluded how the ‘unquestioned attitude of
dominance toward nature is among the most powerful legacies of
industrialization’, though such belief might turn out to be ‘little more
than an illusion’ (271).

Another landmark EH study of energy and industrialization
followed a few years later: Richard White's The Organic Machine,
centered on the transformation of the Columbia River during the 19th
and 20th centuries (White, 1995). The book opened up a methodo-
logically new approach to energy history: the river is seen not as a
mere energy carrier but as an active historical force, interacting in
inextricable ways with human agency through work — both human
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and natural. In White's original perspective, it is labor, rather than the
conquest of nature, what ‘involves human beings with the world so
thoroughly that they can never be disentangled’ (7). Looking at
energy history from the vantage point of the Columbia rapids and
portages, in fact, allowed the author to see how energy and power,
‘the natural and the cultural’, are mixed as social facts. Not a history of
industrialization strictly speaking, the book showed instead the whole
complex of changing interrelationships between the Columbia River
and the different human groups living and working along its banks.
Portages, steamboats, canneries, fish gilnettes and fish wheels,
hydropower stations and nuclear plants are all part of a unique
narrative of energy shifts, which are shown as the social response to
both opportunities and challenges posed by the natural environment.
At the same time, human groups and their shifting power relations are
vividly depicted as the result of technical ‘improvements’ in the ability
to tame the river's energy, crucially implying new forms of
appropriation.

Generally speaking, however, environmental historians have
focused on the consequences more than the causes of the IR. Despite
being still marginal to the mainstream of the discipline and to
academic teaching, in the last two decades environmental historians
have worked from within the profession, producing a remarkable
(and highly needed) series of counter-stories on industrialization and
urbanization in a number of places, offering an invaluable contribu-
tion in this respect (Barca, 2007; Bernhardt and Massard-Guilbaud,
2002; Bowler and Brimblecombe, 2000; Cronon, 1994; Hamlin, 1990,
1998; Melosi, 2001; Newell and Watts, 1996; Paavola, 2002; Rosen,
2003; Sellers, 1997; Sheail, 2002; Tarr, 1996, 2003). An early example
of such different narrative of industrialization was — to stay within the
energy question — Franz J. Brueggemeier's 1992 article on the Ruhr
region, that clearly showed the high social costs of coal extraction and
refinement in terms of human health (typhoid fever), environmental
and resource depletion (death of the river as a biological entity); air
pollution associated with coal burning. The article also emphasized
the clear orientation of institutions and the legal system towards the
protection of industry against all odds; and the irreversibility of
changes resulting from industrialization, not only in terms of
environmental degradation, but also as loss of other sources of
income for the local population.

Environmental History offers an intrinsically alternative version of
growth processes in the last two centuries. All authors have shown a
steady concern with pollution, public health, and the depletion of
environmental resources associated with the urban/industrial mode
of life. The birth of Urban EH, not by chance, was influenced by Martin
Melosi's work on energy in American history (Melosi, 1985), which
started a new way of looking at cities as not only part of larger energy
systems and material flows, but also of broader political communities
with their peculiar choices in the production and distribution of both
wealth and waste; the same Author has also shown the key
relationship linking the dimension of social conflict and environmen-
tal justice to that of energy history (Melosi, 2001). Looking at the IR in
its very birthplace, Harold Platt has, more recently, blended together
technology and industrial ecology with power inequalities and social
conflicts (Platt, 2005). Studies on the oil economy and ecology,
emerging in the US in the last ten years, can be also referred to this
line of investigation, whose peculiarity is that of knitting together
energy use, social metabolism and power conflicts (Black, 2000;
Melosi and Pratt, 2007; Santiago, 2006). All these works tell a counter-
story of the age of fossil fuels, which incorporates the point of view of
places, bodies, labor and environmental justice.

Despite remaining the factory system a somehow eluded topic
for environmental historians, nevertheless research on industrial-
ization as an ecological process has persisted throughout the last
twenty years, and is now evolving in new directions. One is being
developed in Europe, at the border between Environmental History
and ecological economics, and is known under the label of Social (or

Industrial) Metabolism: that is, ‘an ecological-economic history
concerned with the physical assessment of the impacts of the human
economy’ (Martinez Alier and Schandl, 2002, 175). In the words of F.
Krausmann, H. Schandl and R.P. Sieferle, Industrial Metabolism
studies, ‘conceptualize industrialization as a stepwise process of
decoupling the supply of energy from land related biomass and from
human labor on the land. This has caused a shift in society's energy
strategy away from tapping into flows of renewable energy towards
the exploitation of large but nevertheless finite stocks of fossil
energy’ (Krausmann et al., 2008, 188). Research on Industrial
Metabolism, however, is basically concerned with the ‘new kinds
of sustainability problems and environmental impacts’ associated
with the fossil energy regime. The major difference between
agrarian and industrial societies, according to these authors, is
that, while in agrarian societies, sustainability problems arise on the
side of resource inputs and overexploitation of resources, in
industrial societies ‘output-related environmental impacts, habitat
loss and social inequality impose a major threat to sustainability’
(199). This difference, however, is only temporary, because resource
input limits are destined to grow more important in a fossil-based
economy. Sustainability problems of the fossil regime (energy
scarcity and global pollution in particular) are also problems of
distribution, which reinforce global inequalities: there might be not
enough resources available for all world population to grow rich,
and in the meanwhile, major disasters related to climate change and
toxic waste disposal will disproportionately affect the poor. The
Authors thus conclude advocating the need ‘for a new, sustainable,
industrial socio-ecological regime with lower per capita material
and energy turnover and a lower share of non-renewable energy
and materials’ (199). Framed within sustainability concerns and
including the account of global and social inequalities in thermo-
dynamic terms, Social Metabolism studies offer a radically revised
version of the IR story (Anderberg, 1998; Douglas et al., 2002;
Fischer-Kowalski and Haberl, 2007; Hornborg, 2006; Iriarte-Goiii
and Ayuda, 2008; Krausmann and Haberl, 2002; Kuskova et al.,
2008; Schandl and Schulz, 2002,).

At the same time, important efforts have been made since the late
1990s to incorporate environmental concerns within World-System
Theory, as testified by two special issues of the Journal of World
System Research (Bergesen and Parisi, 1997; Jorgenson and Kick,
2003), plus a number of collective books published by World-System
scholars in the last decade (Chew, 2008; Goldfrank et al, 1999;
Dunlap et al., 2002; Hall, 2000; Jorgenson and Kick, 2006). Born in the
1970s from the rejection of mainstream modernization narratives —
that is the idea that poverty is due to lack of adequate technology and
institutions in poor countries — and based on a mixed historical-
sociological approach, World-System Theory has been developing an
enduring interest towards the ecological dimension of unequal
exchange (Roberts and Grimes, 2002). Of particular relevance here
are Bruce Podobnik's studies on inequality in energy history and
policy (Podobnik, 2002, 2005), emphasizing two aspects which do not
figure in mainstream accounts of energy history: 1) the uneven
distribution of costs and benefits of energy use at the global level, and
2) the relevance of the social (organized protest in particular) in
influencing energy trends and policies. Furthermore, the world-
system perspective has been successfully applied to the topic of the IR
itself in Alf Hornborg's work (Hornborg, 2001, 2007), where
industrialization comes to be read as the appropriation of (natural)
space and (labor) time on the part of 18th and 19th centuries British
elites, a process which displayed itself on the global as well as on the
local scale (Hornborg, 2006).

Recent publications blending the EH and the WST approach
(Hornborg, 2006, 2007; Moore, 2003) as well as scientific events —
such as the world-system session held at the first World Environmental
History conference of Copenhagen 2009 — show that the times are
probably mature for a crossfertilization between these two approaches.
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To sum up, the incorporation of the social perspective, and of the
inequality issue in particular, seems to be a new and promising
direction for the Environmental History of energy. Linking energy
regimes to property regimes in a unified narrative would allow to
incorporate global and social inequalities within Industrial Metabo-
lism; to cross the factory gates and investigate the shopfloor and its
human ecology; to put labor, human bodies and landscapes into the
story of energy transitions. By developing energy history through
these lines of investigation, a new interpretive scenario of economic
growth might emerge: one able to materially articulate the ‘big
picture’ of ecology/economy relationships with people's lives and
their environment. How far will this new scenario succeed in being
incorporated within mainstream narratives of Modern Economic
Growth is a crucial question for the emergence of an alternative vision
of ‘development’ among future generations of students, scholars and
decision-makers.

2. Conclusions

This article has argued that mainstream narratives of the IR represent
economic change in the last 200 years as a story of continuous progress
and systematically ignore issues of the related social and ecological
costs; in addition, the article has shown how approaches from
Environmental History have contributed to expand this narrow
viewpoint. Ecological Economics has been a powerful instrument for
many environmental historians in order to counterargue the dominant
progressive view of ‘Modern Economic Growth’, and these two
disciplines have also frequently crossfertilized each others, as shown
by the special section published by this journal several years ago
(Martinez Alier and Schandl, 2002), together with a number of sporadic
articles with an EH focus (e.g. Cusso” et al., 2006; Hornborg, 2006;
Krausmann et al., 2008; Kuskova et al., 2008).

I hope this article has made clear how it is not a simple return to
social history and Marxist views of the IR what is needed, but a new and
more comprehensive narrative, systematically integrating the environ-
mental costs of Modern Economic Growth and their social impact. Such
an approach would ultimately overcome the logic of externalities which
has dominated much of economic history so far — namely, its tendency
to account only for the gains, leaving the losses for separate accounts by
social and environmental historians.

A few, powerful concepts can be extrapolated as representative of
MEG narratives: the idea that economic growth rests on the perpetual
increase of fossil energy consumption; that environmental and social
costs are negligible; that natural resources need to be put under
private property regimes in order to become productive. Since
historical narratives always influence present visions (and vice
versa), such ideas continue to inform international development
policies, with dreadful repercussions on the environment, health, and
social justice. As the authors of a recent review article on the impact of
oil policies have pointed out, ‘Although the case for the economic and
political benefits of increased production and control over oil has been
clearly articulated, the environmental, health, and social costs of
increased oil flows are largely absent from government policy delibera-
tions. And perhaps more importantly, the actual distribution of costs
and benefits of increased oil production among countries, communities,
and individuals is almost completely absent from public discourse’
(O'Rourke and Connolly, 2003, emphasis added).

Energy policies of the present era have been largely influenced by
narratives of Modern Economic Growth and by the Industrial Revolution
story. It is time to acknowledge that energy policies are socio-
environmental, not just economic, problems. They are a relevant part
of what political ecologists call ‘environmental justice’ issues — that is,
the unequal distribution of the costs and benefits of economic growth
among different social groups and among different areas. Economic
growth based on the increase of fossil fuel use has been a profoundly
uneven process, increasing global inequalities and negatively affecting

the lives of powerless multitudes, future generations and the non
human world, through the impairment of their living and working
environments: as such, it cannot be the answer to poverty and it must be
put under severe re-thinking.
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