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1. How fossil
fuel use
became
unsustainable
■ In the industrial
revolution (approx
1750-1830), coal, steam
and iron making take
centre stage
■ From 1870, the 2nd
industrial revolution
produced electricity
networks, automation,
motor transport. Fossil
fuel based systems
took shape

■ From 1950, the
systems expanded
across the rich world,
and then beyond
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Car-based urban transport systems,
produced by:
►Car manufacturers (with lobbying power and
sales techniques)
► Road and parking-space construction
► Undermining of alternative modes of
transport
► Oil industry need for customers
Plastics in supply chains & waste, produced by:

►The petrochemicals industry
►Industrialisation of food manufacture and
supply chains
►Substitution of plastics for other types of
packaging
►Expansion of throwaway culture
►Expansion of global waste disposal industry

How and why did these systems – and not others –
grow? Why didn’t anyone shout “stop”?
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The history of fuel-consuming technologies is
also the history of “roads not taken”
1962: model changes to cars since 1949 cost $5 billion/year in the US,
for bigger cars, extra petrol, retooling, etc. (Fisher et al, “The Cost of Automobile Model
Changes Since 1949”, Journal of Political Economy 70:5)

1977: centralised electricity generation to supply residential heating
is “like cutting butter with a chainsaw” (Amory Lovins, Soft Energy Paths, p. 40)
1988: “the overzealous belief in growth […] leads directly to a large
waste of resources”, such as building unneeded industrial production
capacity (Daniel Spreng, Net-Energy Analysis, pp. 61-62)
2012: “It is indeed a supreme irony that computers, sensors and
computational ability have transformed every major industry except
power-generation. […] The electricity meter […] holds retail
consumers hostage […] Technology is available to break down this
iron curtain meter [but has not been deployed]” (Johannsen et al, Global Energy
Assessment, pp. 1159-1161)
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2. Fossil-fuelled economic expansion

Glasgow Washes, by Alf Daniel, 1955. Burrell
Collection Photo Library

Advertisement for Bendix Washing machine,
6
UK, 1950s

How economic expansion drove fossil fuel
consumption growth
Global fossil fuel use accelerated during the post-war boom; slowed during
the 1970s recession; and accelerated again during the 1980s, very much as a
result of so-called globalisation, when energy-intensive industrial processes
shifted from the rich countries to the global south.
The growth of fossil fuels use transformed people’s lives in many ways.
The previous slide highlights what Ruth Schwarz Cohen, the historian of
technology and domestic labour, called “the industrialisation of the home” –
the way that fossil fuels and electrification transformed domestic labour,
done overwhelmingly by women, by mechanising some of the most backbreaking tasks, such as washing clothes and floors.
This household material consumption, and consumerism, was only one of a
number of ways in which economic expansion drove fossil fuel consumption
growth. Changes in the labour process in industry was another; so were
urbanisation, motorisation and electrification.
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Patterns of
electrification

■ Mostly, across the global
south, the state electrified as a
development priority
■ 1950-1980, total non-OECD
electricity output grew more
than 20-fold, from 130 bn
kWh/year to 2900 bn kWh/year
■ In the USSR and China, as well
as capitalist countries, electricity
for industry and agriculture was
prioritised over households

“Forty years of the Leninist GOELRO [state
electrification] plan 1920-1960”

1970 to 2013: number of people with
some electricity access tripled (to 5.9
billion); the number without fell by
almost one third (to 1.3 billion)

■ Rural households were always
and everywhere left behind
■ 1990s market reforms hardly
helped, and sometimes
8
hindered, electrification

South Africa

Under apartheid: electricity pylons going over homes made of sheet metal –
and without access to the grid – in Khayelitsha, Cape Town. South Africa was
electrified before most African countries, to ensure that the gold, coal and
other mines were supplied
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The third industrial revolution
■ “Most data
centres, by
design, consume
vast amounts of
energy in an
incongruously
wasteful manner.”
6-12% of capacity
used for
computations, the
rest to “keep
servers idling and
ready in case of a
surge of activity”
- The New York
Times, 2012

Google’s data centre at The Dalles, Oregon

►Secrecy makes it difficult to estimate demand for the
internet and mobile technology
►Plausible estimate of the “cloud”s global consumption:
623 bn kwh/year
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(more than total consumption for all purposes by India)

3. The
international
negotiations
on climate
change
Since 1992, the
rate of global
fossil fuel use has
risen by more
than 60%.
How to explain
this failure of
governments on a
grand historical
scale?
Source: BP Statistical Review
of World Energy, 2019

World commercial energy consumption, 1965-2018,
millions of tonnes of oil equivalent / year
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1992, Rio conference
on climate change:
the world’s politicians
acknowledge the
need to cut fossil fuel
use

14,000
12,000
10,000

Hydro
Nuclear

Gas

8,000
6,000

Oil
4,000
2,000

Coal

0
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Coal

Oil

Gas

Nuclear

Hydro

Renewables
11

The 2000s: China is a crucial factor
Primary commercial energy use, millions tonnes oil equivalent
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4. The transition away from fossil fuels
Measured in
the only way
that matters,
i.e. by total
fossil fuel
consumption
and total
carbon
emissions,
climate policies
have failed.
Consumption
rose steeply in
the 2000s. As a
proportion of
primary
commercial
energy, fossil
fuel use fell, but
not as much as
it did in the
1970s-80s

Mtoe/year
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What kind of technological change?
Electric cars
… “suffer from the inherent
inefficiency of all personal
motorised, road-based transport:
the need to move a one- to twotonne vehicle in order to transport
a few hundred pounds worth of
people” (R. Heinberg and D. Fridley,
Our Renewable Future)

My view: technological
change should be considered
together with social and
economic change

Integrated urban
systems
… “Market arrangements will
need to be changed so that
they reward new and
different types of flexibility
[…] A whole systems
approach, in which one single
party has responsibility for
optimising technical
performance, may be
required” (R. Hanna et al.,
Unlocking the potential of
energy systems integration)
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Transforming technological, social and
economic systems
Three types of change:
■ Changes to, or adaptations of, existing technological systems that could
reduce fuel use rapidly, e.g. deployment of renewables for electricity
generation, energy conservation in buildings, transport, industry
■ Changes that supersede technological systems in their current form,
including (1) remaking relationship of cities and countryside, new types of
urban infrastructure; (2) fully integrated, decentralised electricity-heattransport networks; (3) transforming urban transport infrastructure; (4)
changes to energy consumption technologies, reduction of waste and
overproduction
■ Transformation of social and economic systems that underpin the
technological ones, including: production for use, not profit; change to
productive activity beyond constraints of the wage labour system;
transformation of domestic labour; move away from industrial agriculture;
consumerism superseded by focus on creativity and happiness
(Source: Burning Up, chapter 12) 15

5. What to do next?
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"Insightful, precise and well-written, Burning Up
turns energy consumption on its head. Pirani
fills a crucial gap ... Anybody fighting climate
change should read this" - Mika Minio-Paluello,
campaigner at Platform London and co-author
of The Oil Road: Journeys from the Caspian Sea
to the City of London (Verso, 2013)
"This meticulous depiction of how fossil fuels
are woven into our human systems - not only
technological but also economic, social and
political - is an invaluable aid to getting them
back under control" - Walt Patterson, author of
Electricity vs Fire (2015)
"Explains the technological, social and economic
processes that have prioritised a particular way
of satisfying society's demand for energy
services" - Michael Bradshaw, Professor of
Global Energy, Warwick Business School, UK,
author of Global Energy Dilemmas (2013)
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