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&he New YJork Times Magazine

Bruno Latour, the Post-
Truth Philosopher,
Mounts a Defense of

Science

He spent decades deconstructing the ways that scientists
claim their authority. Can his ideas help them regain that
authority today?

Bruno LaTour in the NYT, 2018 .
© New York Times. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.
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Philosophy Bruno Latour obituary
French philosopher whose work spanned many disciplines and
who believed we must take greater care of the Earth’s resources

Stuart Jeffries

flyi®

]

In his penultimate book, After Lockdown: A Metamorphosis (2021), the
philosopher and ecological thinker Bruno Latour, who has died aged 75,
argued that humans should emulate termites - even though they live in
mounds made from masticated earth and faecal matter.

Termites should be our role models, Latour argued, because they do not lay
waste to the Earth, nor are any of them insect Elon Musks who seek to
relocate to another planet. “That is escapist,” Latour said. “But when you
think in terms of a critical zone, you are locked in, you cannot escape.” By
Bruno LaTour obituary in the Guardian, 2022
© The Guardian. All rights reserved. This content is excluded from our Creative

Commons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.
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What is energy efficiency?

Abstract definition: “efficient provision of energy services”

@ services

» what is a reasonable expectation of service?
> expectations, norms, institutions all vary by place, people, culture

@ energy
» what counts?
» consider: trash

© provision
» who provides it?
» who has access to it?
» what other issues are raised by provision?

So, how do we define efficiency?
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Shove, 2018, “What is wrong with energy efficiency?”

Critiques of energy efficiency:

@ unable to meet climate change on its own
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Critiques of energy efficiency:
unable to meet climate change on its own
rebound effects (Jevons paradox)

improving rather than overhauling or rethinking

counts some things rather than others (‘purification’)
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Shove, 2018, “What is wrong with energy efficiency?”

Critiques of energy efficiency:

unable to meet climate change on its own

rebound effects (Jevons paradox)

improving rather than overhauling or rethinking
counts some things rather than others (‘purification’)

status quo (framing, bounding)
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Mackay, chapter 19

19 Every BIG helps

We've established that the UK’s present lifestyle can’t be sustained on the
UK’s own renewables (except with the industrialization of country-sized
areas of land and sea). So, what are our options, if we wish to get off fossil
fuels and live sustainably? We can balance the energy budget either by
reducing demand, or by increasing supply, or, of course, by doing both.

Have no illusions. To achieve our goal of getting off fossil fuels, these
reductions in demand and increases in supply must be big. Don’t be distracted
by the myth that “every little helps.” If everyone does a little, we’ll
achieve only a little. We must do a lot. What’s required are big changes in
demand and in supply.

Text courtesy of David MacKay.
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fuels and live sustainably? We can balance the energy budget either by
reducing demand, or by increasing supply, or, of course, by doing both.

Have no illusions. To achieve our goal of getting off fossil fuels, these
reductions in demand and increases in supply must be big. Don’t be distracted
by the myth that “every little helps.” If everyone does a little, we’ll
achieve only a little. We must do a lot. What’s required are big changes in
demand and in supply.

What matters? Total impact on the problem of energy use & climate:

impact = volume x change
Text courtesy of David MacKay.
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Cullen & Allwood, both 2010 papers

Potentialfor _ Scaleof » Target  Current
savingenergy energyflow ~ |efficiency efficiency

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Cullen & Allwood, both 2010 papers

Potentialfor  Scaleof » Target  Current
savingenergy energyflow = |efficiency efficiency

What matters? Potential for energy savings measured vs. current efficiency

A  [target efficiency — current efficiency]

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Cullen & Allwood, Energy 35 (2010) 2059-2069

1. Introduction: the efficient use of energy

The reasons for using energy more efficiently are clear: to relieve
pressure on scarce energy resources, to reduce energy costs by
avoiding wastefulness, and perhaps most pressing, to reduce energy
related carbon dioxide (CO3) emissions which contribute to climate
change. The well-known Kaya identity [1] expresses the generation
of energy-based CO, emissions as the product of four drivers: pop-
ulation, per capita wealth, energy intensity (energy per unit wealth)
and carbon intensity (CO, per unit energy). The first two drivers are
socio-economic and are difficult to limit in practice. The third and
fourth drivers are technical options which require energy to be used
more efficiently (which lowers energy intensity) and the de-
carbonisation of energy supplies (which reduces carbon intensity).

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Cullen & Allwood, Energy 35 (2010) 2059-2069

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Cullen & Allwood, Energy 35 (2010) 2059-2069
Energy Refined fuels Useful Final
sources and electricity energy services
System loss

Conversion loss

Generation +
distribution loss
Fuel loss Total

loss

L———————Conversion devices It Passive systems——

Fig. 1. The flow-path of energy.

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Cullen & Allwood, Energy 35 (2010) 2059-2069

Historical energy use

Current energy use

<«—Economic potential—

<~—Technical potential—

Theoretical potential—
0 20 40 60 80 100 %

Fig. 2. Diagram of the potential gains from energy efficiency.

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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DOE Energy Efficiency Potential Studies Catalog

Technical Potential

Economic Potential

Achievable
Potential

Program
Potential

Public domain image courtesy of US Department of Energy.
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DOE Energy Efficiency Potential Studies Catalog

Most studies found economic and achievable electricity savings between 1.0% and 1.5%.
Estimates of 2018 utility performance shown for comparison.

= 2018 Utility
Performance

(ACEEE data) 38 studies

® Achievable
Potential

(catalog data) 36 studles

® Economic
Potential
(catalog data) o ——t—,

0%-05% 05%-1% 1%-15% 15%-2% 2%-25% 25%-3% 3%-3.5% 3.5%-4% 4%-45% 45%-5% 5%-55%

50 studies
S

Public domain image courtesy of US Department of Energy.
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DOE Energy Efficiency Potential Studies Catalog

Most studies considered the residential, commercial and industrial sectors.

Count of sectors considered in catalog studies

R ial ®
o - PY
Industrial ®

Agricultural ———————@
Distribution —————————@
Imigaton ————@
Street Lighting ————————@
All Other ——@

0 10 20 30 40 50 60

Public domain image courtesy of US Department of Energy.
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Estimated U.S. Energy Consumption in 2021: 97.3 Quads L’ Lamnce"_” Livermore

et Elechricity 005
imparts

Public domain image courtesy of LLNL / US Department of Energy.
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Cullen and Allwood, 2010, “The efficient use of energy”

il Petrol engine

Gas \ Diesel engine \ m Passenger
1 / transport
Coal Electric motor Train

Fig. 3. Delivering passenger transport using alternative energy chains.

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
David Hsu (MIT)
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Cullen and Allwood, 2010, “The efficient use of energy”

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Cullen and Allwood, 2010, “The efficient use of energy”

Energy sources
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Fig. 2. From fuel to service: tracing the global flow of energy through society.

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Exergy, energy & entropy

(Rosen and Dincer, 2008): "Exergy is a measure of the usefulness or value
or quality of an energy form ... defined using thermodynamics principles
as the maximum amount of work which can be produced by a system or a

flow of matter or energy as it comes to equilibrium with a reference
environment.”
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(Rosen and Dincer, 2008): "Exergy is a measure of the usefulness or value
or quality of an energy form ... defined using thermodynamics principles
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Cullen and Allwood, 2010, “Theoretical efficiency limits”
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Fig. 3. The global map of energy conversion efficiency.

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Cullen and Allwood, 2010, “Theoretical efficiency limits”

Table 1
Energy and exergy efficiencies for upstream conversion devices.
Device Description n v €
X % %

Electricity generation from:

0il Crude oil and petroleum products 37 94 35

Biomass Combustible plant/animal products 25° 90 23
and municipalf/industrial waste

Gas Natural gas and gas works 40° 96 38

Coal Hard coal, lignite and derived fuels 34" 94 32
(e.g. coke, blast furnace gas)

Nuclear Nuclear fission (heat equivalent 33° 100 33
of electricity)

Renewable Hydro, geothermal, solar, wind, tide, 80" 100 80
and wave energy

Fuel transformation In petroleum refineries, gas works, 93¢ 100 93
coal preparation, liquefaction,
distribution and own-use

CHP Combined heat and power plants (all fuels) 56¢ 62 35

Heat Utility heat plants (all fuels) 859 24 20

Notes: n = energy efficiency, v = quality factor, ¢ = exergy efficiency.

3 EA (p. 73) [25].
b Estimated.
€ IEA (p. 138) [26].

9 Calculated from IEA [24].

© Elsevier. All rights reserved. This content is excluded from our Creative

Commons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.
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Cullen and Allwood, 2010, “Theoretical efficiency limits”

© Elsevier. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.
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Cullen and Allwood, 2010, “Theoretical efficiency limits”

© Elsevier. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use/.
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Cullen and Allwood, 2010, “Theoretical efficiency limits”

© Elsevier. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.
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Griffith et al, “Rewiring America”

|
| ]

Current U.S. Primary Enorgy use - 100 Quads

Figure 5.2: A highly electrified, decarbonized U.S. energy sector roadmap showing where the ive efficiencies lie in electrification.
© Saul Griffith. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/.
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Public domain image courtesy of Otherlab / US
Otherlab Super Sankey Department of Energy.

AUGUST 3, 2018
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Cullen and Allwood, 2010, “The efficient use of energy”
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Fig. 2. From fuel to service: tracing the global flow of energy through society.

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Thinking through efficiency opportunities

As a member of Team Heat, Motion, or Other, consider from the articles:
@ How much energy and GHG emissions could theoretically be saved for
your Team?
@ Which single technology improvement for your Team (fuel conversion
or electricity generation, end-use conversion) would achieve the
greatest reduction of energy and GHG emissions?

© What reduction in primary energy could your Team achieve with a
20% reduction in final services?

© How can you achieve a 50% reduction in primary energy?
© Which technology would you not try to improve? Why?
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Thank you!
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