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Energy History and Histories of Energy

von Rudiger Graf

1. Introduction

Energy is a comparatively new subject in historiography, and even the concept, as we use it today,
is not very old. Denoting the “capacity for doing work,” energy became a fundamental concept in
physics as the laws of thermodynamics were established in the middle of the nineteenth century.
Since the theoretical formulation of these laws, the all-pervasiveness of energy has captured the
attention of various academic disciplines and intellectuals. Indeed, every process on earth — and
thus every human activity — can be described in terms of the energy it requires or converts.[1] Thus,
energy can serve not only as a basic concept in the natural sciences, but also as a tool to describe
and analyze economic, social, political, and cultural processes. Yet it was not until the energy
crises of the 1970s, when governments started to develop comprehensive energy policies, that it
became customary to describe societies in terms of “energy balances,” and to conceptualize

people and systems as energy consumers.

In the 1970s, energy policy and environmental policy emerged in tandem.[2] While environmental
degradation had been a topic primarily for natural scientists, the environmentalist movement and
associated policy initiatives produced a surging interest in such issues in the social sciences and
the humanities in the 1970s. The concept of energy played an important role in the ensuing
debates on the environment for three reasons: First, certain forms of energy use were responsible
for environmental damage; second, the predicted exhaustion of fossil fuels — and oil in particular -
raised fears that resource-intensive lifestyles would become unsustainable; and, third, the most
promising alternative energy of the time, atomic energy, had considerable risks, and thus triggered
heated disputes. It was against this backdrop that anthropologists, social scientists, and academics
in the newly emerging field of energy studies developed grand narratives concerning the sequence
of different energy civilizations. By contrast, in historiography, interest in the production,
conversion, and consumption of energy remained rather marginal. In general, energy was mostly

treated as a subfield of either environmental history or the history of science and technology.[3]

While there were earlier advocates of energy history, an energy-centric approach to history did not
gain traction until the new millennium, after the reports by the Intergovernmental Panel on
Climate Change (IPCC) had clearly established that the energy regimes of industrialized economies,
which largely depended on the burning of fossil fuels, were causing increasing temperatures
worldwide and were projected to have increasingly devastating effects on planetary life. As global
warming became the most important environmental - and, for many, political - problem of our

time,[4] and many governments vowed to transition away from fossil fuels, historians tried to
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emancipate energy history from other approaches.[5] 3 of 48

Claiming affiliation with the newly emerging “energy humanities”[6] and often assuming an activist
stance, such historians have argued that climate change makes it both necessary and urgent to
concentrate historiographically on the ways in which energy has been produced, converted, and
consumed. In this regard, they aim to explain how we have reached the current energy-
environmental predicament, and sometimes even try to indicate how societies might mitigate or
adapt to climate change.[7] If we subscribe to the notion of the Anthropocene, there is indeed a
strong argument for historians to concern themselves with energy history.[8] While sharing many
concerns, questions, and approaches with environmental history, energy historians not only
concentrate on the most important driver of global warming, but can also claim the advantage of
using a well-defined scientific term that allows for quantitative analyses. Whereas the environment
can be defined in different ways and its quality is notoriously difficult to measure, energy comes in
seemingly objective joules, calories, steel coal units, or tons of oil equivalent.

Reviewing the recently blossoming historiographical engagement with energy, | will distinguish
between (a) energy history in the strict sense, which primarily tries to determine how energy
systems evolved and changed, and (b) the multifaceted histories of energy that analyze the
production and consumption of certain forms of energy, such as coal, oil, electricity or nuclear
power. Dealing with important sources of energy, these studies are usually not conceptualized as
energy histories in the strict sense. Rather, they are economic, political, social, technological, or
cultural histories of the ways in which one form of energy was produced, converted, and/or
consumed. In this connection, they elaborate the complex processes by which different energy
sources gained or lost importance, as well as the intended and unintended consequences of their
use. Hence, they contribute to our understanding of energy history in general.

After a brief conceptual history of “energy,” (section 2) which is necessary to understand how
energy became central to understanding economies and societies, | will show in section 3 how
energy history emerged as a transdisciplinary academic project, sketching its major themes,
questions, and narratives. In section 4, | will present the various histories of energy, analyzing how
they treat energy production, the economic and political dimensions of energy, and the social and
cultural history of energy consumption. In conclusion (section 5), | will ask if energy history
constitutes a subfield of historiography - such as the history of sports, education, or music - or
whether it may be justifiably viewed as an indispensable historiographical category that needs to
be considered in any historiographical study, such as class, gender, or race.

As the relevant literature is vast, this review cannot present all world regions equally, but will focus
on the United States and (mostly Western) Europe. This seems justified, as these regions were the
drivers of the current energy intensive lifestyles that have led to the current environmental
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predicament, which some authors have suggested naming the “capitalocene”[9] However, thi$°f 48
review does attempt to integrate perspectives from other parts of the world, in part because the
effects of increasing energy consumption are being felt globally, but also because energy systems
themselves have been globalized over the course of the twentieth and twenty-first centuries. Thus,
the choice between regional, national, or global approaches is not arbitrary, but depends on the
changing ways in which energy is produced and consumed.

2. The Concept of Energy: From Physics to Economics, Society, and Politics

As scientists in the 1840s and 50s investigated the conversion of power in physical systems in
general and machines in particular, energy emerged as a fundamental concept in physics denoting
the “capacity for doing work."”[10] Energy is governed by the laws of thermodynamics, which are
often compared in importance to the principles of Newtonian mechanics. The first law of
thermodynamics states that in a closed system, the amount of energy remains constant, and that
the total input of energy equals the output, which means that a perpetuum mobile is impossible.
By contrast, the second law states that in every conversion, some energy is transformed into waste
or heat that cannot be converted back into higher forms of energy. While this second law of
entropy gave birth to pessimistic visions of a coming “heat death,” energy became a key concept
not only in physics but also in the life sciences, such as physiology and biology. Organisms were
conceptualized as energy converting systems requiring a certain caloric input in order to function
and perform work.[11] As capitalism expanded in the nineteenth century, there was a close cross-
fertilization between the discourses of physics, engineering, economics and the life sciences; in
this connection, energy served as a universal concept that freely crossed between hardening
disciplinary boundaries.[12]

” u

Aside from its colloquial meaning of “power,” “force,” “vigor,” or “strength of character,” at the
beginning of the twentieth century, energy was mostly used as a technical and scientific term.
Encyclopedias defined different types of energy (thermal, mechanical, etc.), its theory, units of
measurement, and the principles that governed energy conversion, including above all the laws of
thermodynamics.[13] As general energy consumption rose, and new energy sources became more
important over the course of the twentieth century, encyclopedia entries on energy became longer,
and contained more information on the different sources of primary energy and their use.[14] By
the end of the twentieth century, it was commonly accepted that the energy sector fulfilled a
crucial function in every economy, as it provided a good that was needed in all other sectors:
without energy there could be no agriculture, no industrial production, no transportation, no

service economy, and no consumer goods.[15]
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While this was no less true in the first half of the twentieth century, it was usually not described &s
such. Rather, energy industry proponents and politicians talked about the importance of specific
energy carriers, such as coal, electricity, or oil. Energy was a topic for experts from the natural
sciences and, above all, engineering, who thought about the production of different types of
energy, their technical conversion into other forms, and their efficient use in economic processes.

In 1924, the British Electrical and Allied Manufacturers Association (BEAMA) organized the First
World Power Conference at Wembley in order to discuss energy-related questions and the future of
energy resources.[16] At the second meeting, which was held in Berlin in 1930 and attended by
more than 1000 delegates, the Italian engineer Giancarlo Vallauri bemoaned the conceptual
confusion engendered by the decision to name the event the “Power Conference” in English and
“Kraftkonferenz” in German, but “Conferénce de 'Energie” in French, as in Italian.[17] In the second
half of the twentieth century, “energy” stabilized internationally as the generic concept, and the
conference was renamed the “World Energy Conference” in 1968.[18] Experts at the World
Power/Energy Conferences and elsewhere argued that, due to its vital importance for all economic
activities, energy could serve as an alternative instrument for measuring economic performance at

the national, regional, or global scales.[19]
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Third World Power Conference, Washington D.C., 1936. Official opening of the conference. Washington, D.C.,
Sept. 7, 1936. Photographer: Harris & Ewing. Source: Library of Congress / Wikimedia Commons [25.08.2023]
public domain

The expansion of “energy” from its use in physics and engineering into the realm of the economy
and politics can neatly be captured by looking at the energy-related compound terms that received
entries in German encyclopedias. In the first half of the twentieth century, encyclopedias referred
almost exclusively to the physical aspects of energy.[20] When energy production and consumption
increased dramatically during the postwar boom, however, the Brockhaus started to include
articles on “energy supply” (“Energieversorgung”) and the “energy economy”
(“Energiewirtschaft”).[21] The latter was initially defined as “the economic usage of energy sources
for lighting, heating, industry, and transport.”[22] In the 1960s, however, the German encyclopedia
acknowledged that the increasing use of energy had engendered a special branch of scientific

knowledge dealing with technical innovation, energy economics, and the assessment of future


https://lccn.loc.gov/2016878414
https://lccn.loc.gov/2016878414
https://commons.wikimedia.org/wiki/File:Official_opening_of_the_conference._Washington,_D.C.,_Sept._7._Photo_shows_a_general_view_of_the_auditorium_for_the_official_opening_of_the_Third_World_Power_Conference_held_in_Washington,_LCCN2016878414.jpg
https://commons.wikimedia.org/wiki/File:Official_opening_of_the_conference._Washington,_D.C.,_Sept._7._Photo_shows_a_general_view_of_the_auditorium_for_the_official_opening_of_the_Third_World_Power_Conference_held_in_Washington,_LCCN2016878414.jpg
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn20
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn20
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn21
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn21
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn22
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn22

supply and demand.[23] “Energiewirtschaft” now referred to a sector of the economy that corlsist&d
of the “production, import, conversion, storage, transport, and distribution of energy as well as of
the conversion of energy by final consumers (households, industry, transport) into usable energy
or energy services."[24]

Due to its rising economic importance, the concept of energy also entered the realm of politics. As
long as one source of energy was in oversupply, while no other source promised to deliver the
same energy services at lower cost, there was no need to introduce the concept of energy. The
concept translated the work capacity of different materials and machines into a common metric,
enabling assessment of which option was cheaper, more efficient, or (later) more ecological. In
general, energy became an economic and political issue when the dominance of one source of
energy was challenged by another, or when its supply seemed to be threatened. The former was
the case in Western Europe during the coal crisis of the late 1950s,[25] and the latter occurred
worldwide in the 1970s during the oil crisis, which stoked general worries about limits to growth
and impending peak 0il.[26] Encyclopedias now defined energy policy as the “collection of state
measures to secure the provision of energy in the face of the natural limits to the supply of energy
sources (coal, oil, gas, water),” and devoted greater space to discussing the difference between
depletable and “recurring” or renewable resources.[27]

While energy supplies had previously seemed abundant, energy policy emerged in the face of
potential scarcity in the 1970s, and “energy security” became a crucial goal of national policy.[28]
Once the IPCC reports had established that the burning of fossil fuels was the main reason for
anthropogenic climate change, however, the official raison d’étre of energy policy changed. Rising
international calls for a transition away from fossil fuels to renewables were motivated not by a
lack of coal, oil, or gas, but rather by the ecological consequences of their use.[29] Despite
professed environmental goals, however, energy security continues to be the decisive concern
when it comes to political decision-making, as could be observed following the outbreak of the
Russian war against Ukraine in 2022.

Nevertheless, the 1970s were the crucial watershed in the conceptual and intellectual history of
energy. While the natural scientific and colloquial meanings of the term remained stable, energy
related knowledge exploded, as governments in industrialized countries developed new energy
policies and the “energy crises” dominated headlines. International organizations such as the
World Bank and the International Energy Agency (IEA) internationalized energy as a political
concern.[30] Despite the co-evolution of knowledge concerning economics and energy in the
nineteenth century, neoclassical economists had largely eliminated energy from their analysis.
However, this began to change in the 1970s with the rise of environmental and energy
economics.[31]
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Moreover, with the founding of journals such as the Annual Review of Energy (1976) and Energh°f 43

Policy (1978) an interdisciplinary field of energy studies developed to which natural as well as
social scientists contributed. The mainstream social sciences also recognized this surging interest
in energy: while in 1968, the International Encyclopedia of the Social Sciences did not contain an
entry on “energy,” its second edition in 2008 contained articles on “energy,” the “energy industry,”
and the “energy sector.” In his article on energy, John Gowdy explained that energy - understood as
the “ability to do work” — had been a “crucial factor in human cultural evolution. The development
of increasingly complex human societies had been driven by a capacity to harness energy.”[32] A
similar change also occurred between the sixth and seventh editions of the German Staatslexikon,
of 1958 and 1987, respectively.[33] The shifting attitude to energy in the social sciences in the 1970s
may also be illustrated by Daniel Bell's famous study on “The Coming of Post-Industrial Society.” In
its first edition, published in 1973, Bell defined energy as a crucial resource for industrial society,
yet he argued that it would play no important role in post-industrial society, which would be based
on knowledge.[34] In the foreword to the second edition in 1976, however, he acknowledged that a
lack of energy could impede the rise of post-industrial society, and that energy would continue to
be important, as it was necessary to run communication technologies and knowledge

infrastructures.

Hence, apart from its colloquial everyday use, over the course of the twentieth century in the
German and English speaking worlds, energy evolved from a basic concept in the natural sciences
and engineering to a crucial category of economic and political thinking and decision-making.
Especially since the 1970s, when governments in the United States, Western Europe, and, arguably,
worldwide began to implement explicit “energy policies,” it has become customary to think about
economies and societies in terms of energy, and to describe human beings as energy consumers.
With the IPCC reports on climate change, energy also became an important concept for social and
cultural reflection. Accordingly, energy has entered historiography and the humanities as an
important category of analysis.

3. Major Trends in Energy History
3.1 Describing Societies and Civilizations in Terms of Energy

While energy history in the strict sense did not flourish until the 1990s, there are prior examples of
historical narratives framed around energy. Even before the laws of thermodynamics were
formulated, scholars had argued that energy might provide a lens for understanding societies as a
whole.[35] Moreover, some early sociologists such as Herbert Spencer expressed the idea that the
development of societies depended crucially on energy availability.[36] At the beginning of the
twentieth century, natural scientists such as Wilhelm Ostwald and Frederick Soddy, both winners of
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the Nobel Prize in Chemistry, argued that the concept of energy united the natural and social’ °*8

sciences, and that historical ages could be distinguished by their use of different forms of primary
energy.[37] As an attempt to naturalize the social sciences, Wilhelm Ostwald’s Energetik met with
strong criticism from sociologists, including most prominently Max Weber, who savaged Ostwald'’s
theory. As a result, the notion of making energy a fundamental concept in sociology remained
marginal for large parts of the twentieth century. Yet it did not lose its lure for some social
scientists, and was particularly attractive to anthropologists.[38]

Analyzing societies in terms energy was inspired or at least facilitated by engineers and
economists developing energy balances for countries or regions. As energy consumption rose, they
tried to capture the total input of different forms of primary energy, their conversion in different
economic sectors, and their final use within national economies. In order to present a “clear and
well-arranged” overview of a country’s energy balance, as the director of the East German Institute
for Energetics put it, they often used so-called Sankey diagrams. The Sankey diagram was originally
devised to visualize the flow of energy within a machine or factory.[39] Applied to national
economies, they depicted the whole of society as an energy converting system, thereby revealing
the different points at which energy policies could intervene, while also disclosing issues in need
of closer analysis. Still in use today, energy balances, which are often presented in the form of flow
charts, make it possible to compare national economies or regions synchronically, and to describe
them diachronically in terms of their changing energy use.[40]
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Energy flow chart for the Federal Republic of Germany in 1959, measured in tons of coal equivalent, drafted by
a group of economic research institutes at the request of the German Bundestag as a consequence of the coal
crisis.

Source: Arbeitsgemeinschaft deutscher wirtschaftswissenschaftlicher Forschungsinstitute, Untersuchung tiber
die Entwicklung der gegenwartigen und zukiinftigen Struktur von Angebot und Nachfrage in der
Energiewirtschaft der Bundesrepublik unter bes. Bertlicks. des Steinkohlenbergbaus: Auf Beschluf’ des
Deutschen Bundestages vom 12. Juni 1959 durchgefiihrt (Berlin: Duncker & Humblot, 1962).
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For the most part of the twentieth century, there was a broad consensus that more energy meant
an improved standard of living and thus a higher degree of “civilization.” In 1949, the US
anthropologist Leslie White argued that “culture evolves as the amount of energy harnessed per
capita per year is increased, or as the efficiency of the instrumental means of putting the energy to
work is increased,” emphasizing the historical importance of the agricultural and fossil fuel
revolutions.[41] A few years later, the sociologist Fred Cottrell distinguished between the “high-
energy society” of his time, which was based on coal, and earlier low-energy agrarian societies.[42]
As the supply of energy seemed threatened in the 1970s, the energy-centric interpretation of
societies and their history flourished.[43] For example, in 1971, Scientific American published an
issue on energy, in which scholars from various disciplines analyzed the flow of energy in hunting,
agricultural, and industrial societies, thereby developing a grand narrative of (western) civilization
as a history of increasing energy consumption.[44] Using graphical charts, the geologist Earl Cook

distinguished between “primitive,” “hunting,” “primitive agricultural,” “advanced agricultural,’
“industrial,” and “technological man,” according to per capita energy consumption.

For many observers, the diagnosis that an advancing civilization consumed ever more energy
seemed to suggest that increasing energy use actually drove historical development and progress -
or was at least a necessary precondition. Yet this notion was not unique to the capitalist West. In
Communist ideology, increasing energy consumption was considered a means to free people from
physical labor and to realize a classless society.[45] Moreover, the expansion of the energy sector
played a crucial role as a prerequisite for economic development in the Soviet Union and the
planned economies of the East.[46] Vulgarized as the “energy-civilization equation” - implying, as
it did, that economic growth depended on the parallel expansion of energy use - this idea was
particularly influential in the decades of the postwar economic boom.[47]

From the end of the Second World War to the early 1970s, world energy use tripled and increased
even greater in the industrialized countries of Eastern and Western Europe.[48] State planners
emphasized the need for secure and stable energy supplies,[49] while advocates of the coal, oil,
and atomic energy industries tirelessly stressed that energy fueled economic growth and improved
living standards, thus stabilizing the social and political order.[50] Such stabilization seemed
particularly important in the Cold War, which was not only a global power struggle between the
United States and the Soviet Union, but also a conflict between two opposing social and economic
systems. Both power blocs seemed equally dependent on rising energy consumption, given their
competition in the domain of economic prosperity and the provision of consumer goods. While
some scholars had long questioned the notion of a simplistic relationship between energy,
economic growth, and civilization, criticism became more widespread in both the East and West in
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the 1970s in the face of energy supply problems, growing environmental concerns, and debatéssi
the limits to growth. It was in this context that environmental and energy economics arose.[51]

Image
Energy use per person, 2022
Energy use not only includes electricity, but also other areas of consumption including transport, heating and
cooking.
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Source: U.S. Energy Information Administration (EIA); Energy Institute Statistical Review of World Energy (2023)

Note: Energy refers to primary energy — the energy input before the transformation to forms of energy for end-use (such as electricity or petrol for
transport).

OurWorldInData.org/energy « CC BY

Energy Use per Person, 2022. Source: U.S. Energy Information Administration (EIA); Energy Institute Statistical
Review of World Energy (2023), OurWorldIinData.org/energy CC BY 4.0

3.2 Themes, Questions, and Narratives in Energy History

The postwar boom in energy consumption and environmental concerns of the 1970s motivated a
growing interest among social scientists to interpret society from the perspective of energy. Under
the influence of the environmentalist movement, their analyses were increasingly critical of the
energy-civilization equation. In energy history today, the postwar decades appear as a crucial
threshold between epochs: the unprecedented economic growth of the so-called Golden Age (Eric
Hobsbawm) or Trente Glorieuses (Jean Fourastié) have been re-interpreted as the “Great
Acceleration”: a dramatic and continuing increase in human activity that has adversely impacted
living conditions on planet earth.[52]
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In the 1990s, the Swiss historian Christian Pfister described this period in terms of a “1950s 13 °f48

syndrome,” drawing attention to this decade’s uniquely dramatic increase in energy use, economic
output, land use, waste production, and environmental degradation.[53] Energy is a crucial if not
the most important measure of both the Great Acceleration and the 1950s syndrome. As Pfister
notes, “the takeoff in energy use began in the United States during the 1940s, in Western Europe
and the Soviet Union during the 1950s, and in East Asia and the Pacific area during the 1960s,”
fundamentally changing the way humans live as well as the impact they have on the
environment.[54] Opinions diverge whether the cheap and abundant availability of energy, above
all oil, was just a “nutrient” of the economic boom or actually one of its driving factors.[55]

While there had been earlier attempts to develop long-term histories of energy by scholars such as
Fernand Braudel, Carlo M. Cipolla, and Rolf Peter Sieferle, who emphasized the importance of the
Neolithic and the Industrial Revolutions, energy history has only boomed over the last four
decades.[56] This newer energy history, however, has not only been written by professional
historians but also by natural scientists and scholars from the environmental sciences. As a rule,
the latter assume a broader scale and have a greater affinity for quantitative methods.

A prime example is the environmental scientist Vaclav Smil, whose many books have been
influential both in academic circles and among the broader public.[57] Smil argues that after the
“first deliberate extrasomatic energy conversion as early as nearly 800,000 years ago by mastering
the control of fire,”[58] the agricultural revolution, and the use of wind and water, in the last two
hundred years, shifts in major primary energy sources have become more frequent: “From wood
and charcoal to coal and then to hydrocarbons, followed by transitions to a higher share of
primary energies consumed in a secondary form as electricity."[59] These significant changes in the
energy system are commonly called “energy transitions,” forming a major focal point of energy
history, not the least due to current political circumstances.

Smil defines energy transitions as “shifts in the shares of individual fuels and in the origins of
electricity generation as well as the adoption and diffusion rates of new prime movers and as new
patterns of final energy uses.”[60] This definition sketches the main aspects energy historians
usually focus on: the generation of primary energy and the changing economic shares of different
forms of fossil and renewable energy (sun, wind, water, biomass, coal, oil, gas, atomic), its
conversion into secondary energy, such as electricity, heat, or kinetic energy, the converting
technologies (prime movers, such as the diesel engine or the gas turbine), and the final use or
consumption of energy.[61] In the 1970s, the physicist Cesari Marchetti argued that different
primary energy sources competing for market shares led to a neat sequence of substitutions from
wood to coal, to oil, to gas, and to atomic power.[62] By contrast, more recent historiographical
studies have complicated this overarching narrative as well the general understanding of energy
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transitions as driven mainly by technological change and cost efficiency.[63] 14 of 48

While examining the dynamics and driving forces of energy transitions in greater detail, recurring
questions in energy history include the following: How did the material qualities of primary forms
of energy, their caloric values or their aggregate states, affect their utilization as energy sources?
Did energy transitions mainly result from the discovery and supply of new forms of energy or,
rather, from an increasing demand? What were the roles of technological innovation and increasing
energy expertise? How important were changes in infrastructure? How did state and private actors
influence energy transitions, and what was the role of national and international organizations?
Did certain energy regimes produce determinable economic, political, social, and cultural effects,
or were energy transitions merely an epiphenomenon of these changes? While such questions are
hotly debated, it is unlikely that any of them will be settled definitively, even for a single transition.

The questions energy historians address as well as the ways in which energy history is told are
diverse but not unlimited. Rather, the narratives resemble each other no matter the time and place
in which they are set. Following Hayden White, the historian David Nye distinguishes five energy
narratives that generally determine the popular and academic writings on energy history: “(1)
natural abundance, (2) artificial scarcity, (3) human ingenuity, (4) man-made apocalypse, and (5)
existential limits.”[64] In the first, romantic narrative, human beings simply use the ample
resources provided by nature. Told as a comedy, the second and the third narratives emphasize
how human decisions lead to either resource scarcity or innovation and the discovery and
development of new sources of energy. Environmentalist stories about a coming apocalypse, which
have flourished since the late 1960s, usually take the form of tragedies, while existential limits
tend to be presented as satire.

3.3 Periodizing and Spatializing Energy History

Despite many issues of controversy and debate, the overall periodization of energy history is rather
uncontroversial from a material perspective: After human beings had for centuries relied on
renewable forms of energy - such as biomass, wood, water, and wind - there were two “key shifts”
on a global scale, as identified by Smil: first the transition to coal in the Industrial Revolution and,
then, to oil and electricity in the twentieth century.[65] While new forms of primary energy
substituted older forms in some areas - for example, atomic energy or natural gas partly replaced
coal in the generation of electricity - it is important to note that old forms of energy remained
essential, and their use even increased globally, as the following figure shows.
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Image
Global primary energy consumption by source

Global primary energy consumption here is measured by the 'substitution' method which takes account of the
inefficiencies of fossil fuel production.
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Global Primary Energy Consumption by Source. Energy Institute Statistical Review of World Energy (2023);
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While underlining the crucial importance of the Great Acceleration, the figure demonstrates that
energy transitions to date have predominantly involved adding new sources of energy rather than
substituting one form with another.[66] It highlights that the current political project of
decarbonizing the energy system and achieving a transition from fossil fuels to renewables on a
global scale, commonly referred to as the Energiewende in German, has no historical precedent.[67]

Integrating the perspectives of production and consumption, Smil suggests that the period from
the late nineteenth century, when the internal combustion engine began its ascent and the first
electrical systems were created, to the oil crisis of 1973, was a “distinct energy era of fundamental
innovations and rapid growth:"[68] This seems justified because “the twentieth century was [...] the
first era dominated by fossil fuels, and the 16-fold rise of their use since 1900 created the first
high-energy global civilization in human history."[69] Whereas coal was the dominant source of
fossil energy in the first half of the twentieth century, its share declined in comparison to oil, which
became dominant in the second half, first in the United States and then in Europe and
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worldwide.[70] As the oil price increased and oil supplies seemed threatened in the early 19768 48

industrialized countries diversified their energy supplies.[71] As a result, natural gas and atomic
energy became more important, but oil still remained crucial.[72] It was not before the beginning
of the twenty-first century that renewable forms of energy started to contribute significantly to the
energy mix. Yet on a global scale they are still negligible, as developing economies rely heavily on
fossil fuels, and industrialized countries have failed to achieve their climate targets.

To speak of a global “high-energy civilization” is reasonable, as fossil fuels power the ships, trains,
trucks, and planes that have enabled processes of (economic) globalization while the energy
economy itself globalized (see below). Accordingly, energy history has to be written from a global
perspective, but it is crucial to acknowledge the vast regional differences in energy consumption
that persist to this today. For most of the twentieth century, the United States led in energy
consumption per capita, followed by the OECD countries and then the countries of the Eastern
bloc. In 2021, however, Canada, Norway, Kuwait, Bahrain, Qatar, and the United Arab Emirates used
more than 100,000 kWh per capita; the United States 76,000; Germany and France around 40,000;
and China 30,000 kWh. This stands in sharp contrast to less than 7,000 kWh per capita used in India
and less than 500 kWh per capita used in Niger, Chad, and Congo.[73]

Analyses of changing energy production and consumption therefore need to be regionally specific
while also incorporating a global perspective. Focusing on Europe since 1500, for example,
economic historians Astrid Kander, Paolo Malanima, and Paul Warde highlight the dramatic
increases in energy consumption as well as energy supply shifts that have occurred over the past
200 years.[74] Distinguishing three phases, they show that from 1500 to 1800, when renewables still
dominated, overall energy consumption grew very little and even decreased per capita. For the
industrial age from 1800 to 1970 they discern “explosive expansion in energy use, except during the
World Wars and interwar period.” Since the 1970s, however, they see a period in which energy
consumption per capita has stabilized, while economic growth has continued, albeit at a lower
level.[75]

To explain this pattern, they suggest that economies cluster around certain “development blocks”
consisting of specific technologies and forms of energy, and that these development blocks may
be either energy expanding or energy saving. They argue that the Industrial Revolution was shaped
by an energy-expanding block based on coal and the steam engine, while the first two-thirds of the
twentieth century were marked by an energy-expanding development block based on oil and an
energy-saving development block around electricity. As the latter represents the development
block of the so-called Third Industrial Revolution since the 1970s, it has been possible to decouple
economic growth from growing energy consumption.[76] While illuminating with reference to
Europe, this analysis does not account for the relocation of heavy industry from Europe to other
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parts of the world, which has intensified since the 1970s. In general, expanding national enefgy’*®
sectors has been a crucial element of the economic growth strategies pursued by developing
countries, further increasing global energy demand.[77]

Apart from the overall increase in energy use, two other trends characterize energy history since
the Industrial Revolution, trends that have been particularly pronounced in the twentieth and
twenty-first centuries: (1) the “dematerialization” of energy in everyday life and (2) the
globalization of energy networks.

With regard to the first trend: In general, human beings are not interested in consuming energy, but
rather in the services energy can provide, namely heat, light, or motion. In contrast to earlier ages,
fewer people need to move physical energy carriers - such as wood, wax, or coal — on a daily basis,
in order to heat or illuminate their homes.[78] With electrification and central heating, flipping a
switch is now sufficient. Moreover, feeding and maintaining horses is no longer required for
farming or transportation. With electric vehicles, energy becomes even more abstract, as electricity
is odorless and invisible, unlike the pungent and caustic fuels that run combustion engines.

The growing economic, political, and social interest in energy over the course of the twentieth
century thus stands in stark contrast to the gradual disappearance of material energy carriers from
everyday life. In this way, energy has become ever more invisible and intangible as society has
used more and more of it. Against this backdrop, climate protection advocates have been striving
to make the consequences of energy consumption visible once again.[79]

With regard to the second trend: Before the rise of fossil fuels and electricity grids, renewable
forms of energy were generally used locally.[80] Wind, water, and solar energy had to be used
where they were found, while only wood could be transported over long distances. While the
Industrial Revolution started in places where there were large coal deposits, coal was soon
transported over great distances, to supply places without coal reserves. Railways needed coaling
stations and so did navies with the emergence of steam-powered ships. The globalization of
energy further intensified with the rise of oil as the most important energy source. Apart from the
United States and the Soviet Union, none of the major industrialized countries in the twentieth
century possessed significant domestic petroleum reserves. This led to the rise of a global oil
economy; at the beginning of the twenty-first century, nearly 50 countries exported and almost 150
countries imported crude oil, while gas, coal, and uranium were also traded globally.[81] As energy
autarky became inconceivable for all but a few countries, “energy governance” became important
not only nationally, but also in the international and global arena.[82]
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4. Histories of Energy: Studying the Technologies, Economies, Politics, and !80f48
Cultures of Production and Consumption

Historians were analyzing the history of specific energy carriers long before energy history became
a research paradigm. Coal production, for example, has been an important topic in “new social
history” since its emergence in the 1960s. Historians of technology and the environment interested
in atomic energy have generally considered its specific problems independently from coal, oil, and
renewables. Scholars of international relations and historians have analyzed the role of oil in
international conflicts. Electricity generation became an autonomous subject of historiography,
and not just in France, where Electrité de France sponsored large research projects. While
historiographies on coal, oil, wind, water and atomic energy, as well as on electricity, often
developed independently from each other, they addressed common issues of relevance for a more
comprehensive approach to energy history.[83]

As energy is all-pervasive, histories of energy may be written as social, economic, political, or
cultural histories. While this field of inquiry is large and multifaceted, most studies can be located
primarily within one of the following three clusters, which are based on how energy flows in
societies. They focus on: (1) energy production and its technological, social, or environmental
dimensions; (2) the implications of energy for the economy and politics at the local, national or
international levels; or (3) the social and cultural history of energy consumption.

4.1 Energy Production: Technology, Work, Infrastructure, and Space

How different types of energy are generated or converted for various purposes has long been a
concern of the history of technology. In the domains of resource extraction and electricity
generation, technological innovation is crucial, as it allows for greater quantities of energy to be
converted and utilized.[84] Older histories focusing on technological innovation usually narrate
these histories as success stories in which humble beginnings culminate in the latest engineering
achievements; in the case of oil, for example from William Drake’s legendary first oil well in
Titusville, Pennsylvania in 1859 to the technically demanding deep-sea drilling of today.[85]
Moreover, they often explain energy transitions in terms of the superiority of one technology
and/or source of energy over another, with a view to efficiency and material quality. As a fluid, for
example, oil is easier to extract, easier to transport, and has a higher caloric value per unit of
weight than coal.[86]

By contrast, many newer studies follow David Edgerton’s influential thesis of the “shock of the old,”
emphasizing the persistence of older technologies and the incremental nature of change.[87]
Others have been inspired by concepts of material history and the sociology of scientific
knowledge as well as by science and technology studies that consider social and cultural aspects
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of energy production.[88] In her work on atomic energy in France, for example, Gabrielle HedRT+8

demonstrates how even highly technical questions, such as the decision between different types of
reactors, depended on social factors as well as cultural values among the designing engineers.[89]

The traditional perspective taken by the history of technology has been prominent in the
historiography of the renewables, as well, which focuses, among other things, on the political and
infrastructural factors that contributed to or (more frequently) prevented the adoption of wind,
water, and solar power. As Thomas Hughes has shown in his seminal study of electrification in
Europe and the United States, a complex interplay of technological, political, legal, economic, and
social factors led to the construction of large electricity networks that were supplied by large,
centralized power plants.[90] These large technopolitical systems created path dependencies that
encouraged the construction of atomic power plants but for a long time prevented the rise of wind
energy.[91]

More recently, scholars have emphasized the importance of infrastructure for the history of all
types of energy.[92] For example, Christopher Jones showed how the construction of canals,
pipelines, and electric grids in the US between 1830 and 1920 shaped the transition to a high-
energy society, which then became self-reinforcing: “As people reconstructed their built
environments around these energy landscapes, they began to depend on continuous supplies of
mineral energy. By the turn of the twentieth century, dense clusters of homes and factories in
cities like Philadelphia and New York could no longer be supported with organic energy
sources."[93] Hence, the history of energy production to some extent converges with the history of
large-scale infrastructure projects, which require large financial investments and often bring
together public and private actors.[94] As pipelines frequently cross national borders, and thus
have political implications, their construction has received particular scholarly attention.[95]

Once in place, energy infrastructures shape the environment as well as economic and social
opportunities. Their often adverse consequences for local populations and influences on the
distribution of power have recently been discussed under the label of “extractivism,” particularly
with a view to Latin America.[96] Due to the importance of coal miners and their strikes for the rise
of the workers’ movement and Social Democracy, mining has formed an important subject in social
history.[97] However, research in this vein has not been directed at coal as a form of energy but
rather at other aspects of coal production, including working and living conditions, the
politicization of the miners, the relationship between large coal companies and the state, and,
more recently, political, social, and environmental processes following the closure of mining
sites.[98]

In a controversial study, the political scientist Timothy Mitchell offers a divergent perspective,
arguing that coal, by virtue of its physical attributes, actually empowered workers, thus laying the


https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn88
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn88
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn89
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn89
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn90
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn90
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn91
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn91
https://docupedia.de/zg/Laak_infrastructures_v1_en_2021
https://docupedia.de/zg/Laak_infrastructures_v1_en_2021
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn92
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn92
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn93
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn93
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn94
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn94
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn95
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn95
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn96
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn96
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn97
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn97
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn98
https://docupedia.de/zg/Graf_energy_history_v1_en_2023#_ftn98

foundation for mass democracies. However, these mass democracies were then underminedzﬁﬁ}fﬁ’?e
rise of oil. The production of coal required a larger workforce, and the associated subterranean
working conditions fostered the formation of collective identities. Qil, by contrast, often flowed
naturally from the ground; the nature of oil as a fluid diminished workers’ opportunities to
interrupt the production process and exert political pressure: “Whereas the movement of coal
tended to follow dendritic networks, with branches at each end but a single main channel, creating
potential choke points at several junctures, oil followed along networks that often had the
properties of a grid, like an electricity network, where there is more than one possible path and
the flow of energy can switch to avoid blockages or overcome breakdowns.”[99] While the factual
accuracy of Mitchell’s theses on “Carbon Democracy” has been criticized from various perspectives,
his ideas have nevertheless been instructive for newer studies examining how different forms of
energy production influence political mobilization and associated structures, a point to which | will
return in the next section.[100]

Historians have also examined the effects of energy production on local populations and
environments.[101] For example, the construction of dams to produce hydroelectricity, which
boomed worldwide in the middle of the twentieth century, not only changed landscapes
dramatically, but also had environmental and social costs, often triggering local protests.[102]
Similarly, at first, the construction of nuclear power plants was considered a local environmental
problem that called forth NIMBY protests (“not in my backyard”), not unlike the construction of
wind farms today.[103] It was only later that the anti-nuclear power movement emerged, which
drew attention to its regional and even global risks. This, in turn, influenced historiographical
engagement with nuclear energy.[104] Histories of coal mining and oil production have also
emphasized the often devastating local environmental and social effects that have ensued
following the discovery of economically viable coal or oil reserves, while also chronicling the bust
that can occur following their depletion.[105]

While not denying the social and environmental costs of coal and oil extraction in Europe and the
United States, the literature suggests that the negative consequences of energy production have
been much more severe in other parts of the world.[106] The Chernobyl nuclear disaster stands out
as a particularly well-researched human and ecological catastrophe.[107] Conflicts surrounding oil
production in Nigeria, which culminated in the conflict between the indigenous Ogoni people and
Shell in the 1990s, is yet another case of resource extraction that has received extensive public and
scholarly attention.[108] In other African and Latin American countries similar developments have
produced an activist historiography that criticizes the politics and economics of “extractivism” on
both ecological and moral grounds.[109] Moreover, there is a wealth of regional studies looking at
the effects of mineral resource exploration and energy production in many countries and
areas.[110] Apart from the academic literature, more recently there has been a surge in artistic
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engagement with the environmental and social costs of energy production in general, and ofl! °f43

production in particular. This has even ushered in a literary genre of its own, aptly labeled petro-
fiction.[111]

Image

Environmental Degradation in Nigeria. Photographer: Ucheke, Nigeria, 30. May 2019. Source: Wikimedia
Commons [25.08.2023] CC BY-SA 4.0

4.2 The Economic and Political Dimensions of Energy

As wind and solar energy have become important in the energy mix of industrial societies only
recently, economic and business historians have predominantly focused to date on electricity, coal,
and oil companies. In general, the history of mining has been written mostly from the perspectives
of social, economic, and business history.[112] By way of example, Henning Tiirk and Stephen Gross
recently examined the history of West German energy use in the second half of the twentieth
century, which saw the decline of coal and a corresponding rise in oil, despite the lack of a
significant domestic oil industry.[113] There has also been a long-standing interest in the history of
the major oil companies, the so-called seven sisters, due to their economic prowess as well as
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scandals related to corruption and illegal business practices. These companies have only reZésttf
granted limited access to their archival resources.[114]

With respect to both coal and oil, however, research has concentrated on the relationship between
public and private actors - or, more specifically, on national security and private economic
interests.[115] Due to the nationalization of coal production in Britain and France as well as the
creation of the European Community of Coal and Steel after the Second World War, the history of
coal is deeply connected to the political history of Europe and European integration in the second
half of the twentieth century.[116] Moreover, the historiography of electricity, which had
illuminated the complex interplay between state and private actors that gave rise to large
networks at the beginning of the twentieth century, examined the nationalization as well as
deregulation of electricity production after 1945.[117] It has analyzed the global spread and the
transnational integration of electricity networks and their importance for economic exchange.[118]

States and international institutions played a pivotal role in the development of nuclear energy
not only because it had extremely high production costs, but also because it could be used for
civilian and military purposes. The associated risks were thus enormous, and could not be borne
exclusively by private companies.[119] In the wake of the US Atoms for Peace initiative,
governments developed research reactors; EURATOM controlled the use of nuclear energy use in
Western Europe; and the International Atomic Energy Agency (IAEA) monitored it worldwide.[120]
Early criticism of the “Atomic State” led historians to scrutinize the political history of atomic
power in Germany and the world.[121] In France, the use of nuclear energy was deeply connected to
the attempt to restore French power and prestige after 1945, but received less criticism.[122]

Moreover, the social movement against the use of atomic power has received considerable
scholarly attention, particularly with a view to Germany. Scholars have explored the extent to
which this movement not only gave the rise of the Green party but also transformed politics,
reconfiguring relationships between citizens, experts, and the state.[123] There has also been a
strong interest in the history of nuclear accidents and catastrophes.[124] In comparison, literature
on renewable energy is still rather limited, though increasing.[125] Motivated in part by the desire
to explain the recent politics of the Energiewende (energy transition), this strand of the literature
has concentrated on the political conditions necessary for expanding wind and solar energy.[126]

While states, international organizations, and protest movements have been key players in the
history of nuclear energy, historians have also analyzed the effects that other forms of energy have
had on domestic as well as international politics. Apart from Timothy Mitchell’s already mentioned
thesis on “Carbon Democracy,” there has been a long debate among political and social scientists
on the political impacts that result from national economies relying heavily on energy resource
extraction. The popular “resource” or “oil curse” thesis suggests that governments depending on
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the export of a single resource - particularly oil - for their revenues not only encounter ecordfiit?
problems but also tend to be less democratic and egalitarian domestically, preventing
emancipation, and more belligerent internationally.[127] Political scientist Michael L. Ross, for
example, expresses this thesis as follows: “Since about 1980, oil-producing countries in the
developing world have become less democratic and more secretive than similar states without oil.
These countries have grown more likely to suffer from violent insurgencies, and their economies
have provided women with fewer jobs and less political influence ... [M]ost have not grown as
quickly as they should, given their natural resource wealth.”[128] By contrast, newer studies on oil
production in Latin America have shown how oil resources may also foster democratic practices,
encouraging both left-wing resource nationalism and grass-roots anti-extractivism.[129]

With respect to energy and international relations in the twentieth and twenty-first centuries, oil
has been of primary importance. After the Royal Navy switched from coal to oil, and with the
emergence of aerial and tank warfare in the First World War, it became obvious that without
sufficient oil supplies, it would be impossible to wage war. This fact, in combination with oil’s rising
importance for national economies over the course of the twentieth century, compelled many
scholars to argue that oil was the most important strategic commodity, one that decided both
outbreak and outcomes of major wars.[130] Historical narratives that ascribe to oil an all-
determining role have been met with justified criticism.[131] Yet it may be no coincidence that the
European powers of the nineteenth century had no significant oil reserves at their disposal, in
sharp contrast to the two countries that dominated the twentieth century, namely the United
States and Soviet Union.[132] While the Cold War was an ideological, political, and economic
conflict between the superpowers, and this conflict was partially defined by nuclear weapons,
many historians emphasize the important role played by oil in its development.[133] During the
Cold War, however, energy was not a crucial instrument of confrontation, but rather flowed with
surprising ease across the so-called Iron Curtain, as a recent historiography on the East-West
energy trade has shown.[134]

Beyond the conflict of the Cold War, oil played an essential role in the process of decolonization as
well as in the ensuing so-called “North-South conflict,” as newly independent countries demanded
“permanent sovereignty over their natural resources” at the United Nations in the 1960s.[135]
Founded in 1960, OPEC was the first international organization that lacked any members who were
great powers in the nineteenth century, but which nevertheless was successful in confronting the
“West” or “North.”[136] Despite its loss of power since the 1980s, OPEC remains an influential
international player, arguably even more important than other international organizations
dedicated to energy, such as the IAEA, IEA, or International Renewable Energy Agency.[137]
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In terms of periodization, studies on the political and economic history of energy emphasize tRg*®
crucial importance of the 1970s as the “energy decade.”[138] After the unprecedented increases in
energy and especially oil consumption experienced in the preceding decades, the energy crises in
the wake of the actions by OPEC and OAPEC (Organization of Arab Petroleum Exporting Countries)
in 1973 and the Iranian Revolution in 1979, together with the controversies surrounding nuclear
energy, led to the emergence of new energy policies, first in industrialized countries, and then
worldwide.[139] After previously pursuing policies dedicated to a specific source of energy -
whether nuclear, coal, electricity or oil - governments now tried to develop comprehensive energy
policies; to this end, they concentrated governmental competences, sometimes forming
departments of energy. This institutional centralization of energy policy in the face of energy crises
laid a crucial foundation for the more recent attempts to achieve an energy transition or
“Energiewende” away from fossil fuels and toward renewables.

4.3 Social and Cultural Histories of Energy Consumption

During the energy crises of the 1970s, sociologists, political scientists, and anthropologists sought
to recalibrate the discussion concerning energy and society. They emphasized that, although the
concept of energy had been derived from physics, supplying modern societies with energy was by
no means merely a technological problem that could be solved by engineers and scientists
alone.[140] In their view, energy transitions required a change in the broader socio-technological
system. Hence, they could not be fully understood in terms of energy sources and technologies.
Rather, human attitudes and behavior had to be taken into consideration.[141] In line with this
argument, the historiography of energy has long moved away from narrow histories of
technological and quantitative accounts of material change toward broader social and cultural
histories of energy use. While older histories of technology mainly focused on the production and
conversion of energy, the advance of social and cultural history has shifted the interest toward

consumption.
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Electrification: “Here it comes”. Poster: Rural Electrification
Administration, U.S. Department of Agriculture, USA 1930-1940.
Graphic Designer: Lester Beall. Source: Library of Congress /
Wikimedia Commons [25.08.2023] public domain

With regard to the United States, which for a long time was the most energy intensive society in
human history, David Nye has shown how increasing energy consumption, particularly in the form
of electricity and gasoline, transformed virtually every aspect of work and private life, as well as
social and cultural imagination.[142] “In a single lifetime between 1880 and 1940,” he argues, “the
process of electrification transformed the landscapes of the city, factory, home, and farm.
Americans built electrical devices into their lives, and [...] social reality by definition became
electrified.”[143] From the 1920s to the 1970s, electricity consumption nearly doubled every decade.
In the United States and elsewhere, electricity was not only seen as a means of making life more
comfortable, of providing light and heat, but was also imbued with almost utopian hopes, with the
allure and promise of modernity.[144] Lenin, too, famously defined communism in 1920 as “Soviet
power plus the electrification of the whole country.’[145]
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Lenin and Electrification. Graphic Designers: Y. Shass and P. Kobelev.
Russia 1925. Source: PropagandaHistory.ru [25.08.2023] public domain

The supply of electricity and natural gas to households even transformed intimate practices of
bodily hygiene. As Nina Lorkowski has shown in her examination of Berlin, the emergence of the
bathroom and the change from the weekly bath to the more or less daily shower was deeply
connected to the economic strategies of local electricity and gas providers.[146] The multiplication
and spread of electric appliances, especially during the postwar economic boom, thoroughly
changed housework and other domestic tasks.[147] While it is still a matter of debate if and in how
far these developments affected gender relations, and whether they were driven by supply or
demand, it has been established that increases in the energy efficiency of appliances did not
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generally lead to decreases in energy consumption. According to the Jevons paradox, also kWi s
the “rebound effect,” increases in efficiency encouraged people to buy additional and ever-larger
appliances.[148]

The second fundamental transformation of work and everyday life over the course of the twentieth
century was based on the cheap and abundant availability of oil and its various products. The
abundant availability of gasoline and diesel enabled the era of mass motorization, which started in
the United States in the interwar period, before spreading to Western Europe and then to Eastern
Europe and the rest of the world in the second half of the twentieth century.[149] Both the
suburbanization of the postwar decades and the emergence of new consumption patterns, along
with intensifying economic globalization, were possible because “multiple sources of energy were
all in oversupply.”[150] Whereas older histories have described suburbanization and mass car
ownership as almost natural processes caused by the attraction of the single family home and
private vehicle, newer studies emphasize the role of economic and political actors in the
destruction of public transport systems in the United States as “the most massive example of a
technological and civilizational choice that is profoundly suboptimal and harmful."[151]

Due to the all-pervasiveness of first coal and then petroleum and its products in modern, mobile
lifestyles and consumption patterns, some historians describe the industrial societies of the
twentieth century as “hydrocarbon societies.” Franz-Josef Briiggemeier, for example, starts his
history of coal asserting that coal made the world we live in, that European modernity was deeply
shaped by coal, and that the last 250 years can aptly be described as the “age of coal."[152]
Similarly, while focusing on oil, Daniel Yergin suggested in 1990: “It is oil that makes possible where
we live, how we live, how we commute to work, how we travel — even where we conduct our
courtships. It is the lifeblood of suburban communities. Oil (and natural gas) are the essential
components in the fertilizer on which world agriculture depends; oil makes it possible to transport
food to the totally non-self-sufficient megacities of the world. Oil also provides the plastics and
chemicals that are the bricks and mortar of contemporary civilization."[153]

Describing the United States as a “Carbon Nation,” Bob Johnson has drawn attention to an irony of
the epoch, in which a “flood of prehistoric carbon calories” impresses “itself in both conscious and
unconscious ways on the modern body and mind, on our ways of being and knowing, and sensing
in the world as Americans of different classes, races, genders.”[154] The literary scholar Stephanie
LeMenager interprets US cultural production in the twentieth and twenty-first centuries as a
“petroleum culture” that is dominated by “objects derived from petroleum that mediate our
relationship, as humans, to other humans, to other life, and to things.”[155] With an even broader
scope, the Canadian “Petrocultures” study group suggests that oil is the “fulcrum around which
many of today’s most pressing social, economic, and political issues must be analyzed and
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understood.”[156] One scholar even sees a specific “petromasculinity” at work in the recent AS&{4¥
authoritarian leaders.[157]

5. Conclusion: Energy as a Historiographical Object and Analytical Category

How should historians deal with these general claims? Energy is even more pervasive than specific
energy carriers such as coal or oil; every human action can be described in terms of energy, and
every important social process is somehow connected to the most dominant sources of energy.
Hence, constructions such as the “Age of Coal,” “Hydrocarbon Societies,” or “Petrocultures” are
intuitively plausible. Energy history seems to turn easily into a history of everything. However, the
fact that everything is connected to energy does not mean that energy necessarily furnishes the
best starting-point for its historiographical interpretation. Human beings need oxygen to survive
and without a sufficient supply thereof, there could be no society or economy. However, it would
not be particularly illuminating to interpret economic, social, or political processes through the
lens of oxygen. The case for energy is different, as its use is intimately connected to processes of
economic growth, social mobilization, and political conflict - arguably more intimately than any
other natural resource, be it even as indispensable as water. Yet in order to develop a meaningful
historiographical argument, we still have to establish why a specific form of energy production or

consumption was relevant for a particular social, political, economic, or cultural development.

At the very least, the energy perspective may be useful in creating a “distancing” or “alienation
effect” (“Verfremdungseffekt”) presenting well-known facts in a new light, for example when the
energy provided by petroleum is likened to “human slaves.”[158] More generally, interpreting the
way we live through the lens of the energy we use provides a new understanding of our life-world,
in which even the seemingly most mundane activity can be related in a meaningful way to
economic and political processes at different scales - from the local up to the global, and even to
the planetary. This seems to have been hard to conceive in the decades when fossil fuels were
cheap and abundant while the consequences of burning them did not seem worrisome. Following
the geographer Andreas Malm, Melissa Biittner and Matthias Schmelzer even ask if this historically
unique predicament created specific “fossil mentalities,” in which economic growth is conceived as
unlimited.[159] Energy emerged as an important political and social category only when prices rose
and its abundance seemed threatened in the 1970s. The concept flourished in historiography after
scientists had established that the increasing use of fossil fuels was changing the climate system

and would dramatically worsen living conditions worldwide.

In the face of these profound changes in the world, it seems to be problematic to neglect energy in
our scholarly attempts to understand processes of modernization, as most historians did prior to
the formation of the IPCC. While there is a certain political and historiographical longing for the
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boom decades when prosperity rose, welfare states expanded, and emancipatory movements °f 48

emerged, climate change puts the alleged Golden Age in a much gloomier light. Moreover, it
questions emancipatory historiographies that subscribed to ideas of social progress and human
freedom while neglecting energy. As Dipesh Chakrabarty critically observed, “the mansion of
modern freedoms stands on an ever-expanding base of fossil-fuel use. Most of our freedoms so far
have been energy-intensive.”[160] Insofar as the energy intensity of these freedoms leads to
planetary collapse, we should seriously reconsider the emancipatory quality of the histories we
have told so far.

In line with these thoughts, and considering the well-established importance and all-
pervasiveness of energy, we may ask whether energy describes a subfield or an analytical category
of historiography. More specifically, is energy an indispensable category of historical analysis, as
has been suggested for class, race, gender, and disability? At first sight, energy differs from such
categories, as it is not used to structure and describe social inequalities. Yet many of these
inequalities may easily be reconceived with reference to the use of energy resources. To be sure,
both the capitalist and socialist states of the “Global North” have done much more to damage the
planet than the “Global South,” and the owners of large houses and cars, not to mention of private
jets and yachts, consume much more energy, and correspondingly produce more carbon emissions,

than those who have less.

However, answering the question whether energy is an indispensable historiographical category
depends on extra-historiographical assumptions and convictions. The same is true for race, class,
and gender. Historians arguing that one of these categories is essential in any historical analysis
are usually working in pursuit of a political goal, e.g. to combat social inequality, gender hierarchy,
or racism. If one is not pursuing such emancipatory goals, integrating race, class, or gender
perspectives into one’s analysis would appear optional and dependent on the topic in question.
Similarly, the necessity of incorporating energy into our analyses of political, economic, social, and
cultural history (at least) since the Industrial Revolution depends on how serious we take climate
change as a problem. But, even if we agree that we live in the Anthropocene and that global
warming is the largest threat faced by societies worldwide, this does not mean that we all have to
write energy history. Yet, when the dire predictions concerning impending climate catastrophe
come true, many of our histories of the present and its more recent past that failed to reflect on
energy issues may look grotesquely incomplete and hopelessly outdated.
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