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Cities & industrial emissions

Key themes:

consumption as a mechanism of GHG emissions

consumption as a connection to larger energy systems
environmental justice implications

urban-rural, regional & political polarization over climate action

industrial system transformations
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Mackay's stuff (chapter 15)

@ raw materials
@ production
@ use

o disposal/waste
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Mackay's stuff (chapter 15)

raw materials
production
use

disposal /waste

raw materials: alumin(i)um,
steel

packaging

chips, semiconductors

paper
buildings/construction /roads
automaking

imports!
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Graphic courtesy of David MacKay.
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Mackay's house (appendix H)

Putting everything on the same footing:

Category Energy Time period (equivalent)
Stuff per person 41 kWh day 41 kWh / day
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Putting everything on the same footing:

Category Energy Time period (equivalent)
Stuff per person 41 kWh day 41 kWh / day
Hot water 12 kWh day 12 kWh / day
Hot air 24 kWh day 24 kWh / day
Cooling 1 kWh day 1 kWh / day
House construction 42,000 kWh 100 years 1.2 kWh / day

So materials & construction aren't really a problem, right?
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Livelihood & climate action

2012 Robert D. Bullard
portrait: Dave Brenner,
Flickr, CC BY 2.0,
Wikimedia.
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»
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© Rocky Mountain Books (center), MIT Press (right). All rights reserved.
This content is excluded from our Creative Commons license. For more
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Cities & industrial emissions

Highest pop. density & industrial emissions are all in LA, TX, and VA:

County State  %lIndus.GHG

2018 pop

Nonwhite %

St. John the Baptist LA
East Baton Rouge LA

Hopewell VA
Jefferson X
St. Charles LA
Calcasieu LA
Ascension LA
Brazoria X
Gregg X
Covington VA

0.714
0.635
0.766
0.695
0.867
0.790
0.901
0.647
0.616
0.919

43,446
444,094
22,408
255,210
52,724
200,182
121,176
353,999
123,494
5,582

60.4
52.7
49.0
41.7
30.2
29.8
27.1
27.0
25.5
17.4
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ProPublica article on “Cancer Alley” in Louisiana

1 PROPUBLICA

7 Recial justice Desmceracy Health Cove

POLLUTER’S PARADISE

Welcome to “Cancer Alley,” Where Toxic "
Air Is About to Get Worse

Air quality has improved for decades across the U.S., but Louisiana is backsliding. Our analysis found
that a crush of new industrial plants will increase concentrations of cancer-causing chemicals in
predominantly black and poor communities.

by Tristan Baurick, The Times-Picayune | The Advocate, Lylla Younes, ProPublica, and Joan Meiners, The Times-Picayune | The Advocate, Oct. 30, 2019, 12 p.m. EDT

© ProPublica. 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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Fossivl Fuel Infrastructure: Power Plants

Hsu and Ulama, 2020, from USEIA and DHS data.
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Fossivl Fuel Infrastructure: Natural Gasv

Hsu and Ulama, 2020, from USEIA and DHS data.
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Fossivl Fuel Infrastructure: Oil & Petroleum

Hsu and Ulama, 2020, from USEIA and DHS data.
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Fossi_l Fuel Infrastructure: Cumulative ‘

Hsu and Ulama, 2020, from USEIA and DHS data.
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Ahman, Nilsson & Johansson, “DD for EIl", 2017

Acronymic panic!
© EIl: energy-intensive industries
» steel, cement, aluminum, fertilizer and plastics

David Hsu (MIT) October 18, 2022 13 /22



Ahman, Nilsson & Johansson, “DD for EIl", 2017

Acronymic panic!
© EIl: energy-intensive industries
» steel, cement, aluminum, fertilizer and plastics

© BATs: best-available technologies, only reduce emissions 15-30%

David Hsu (MIT) October 18, 2022 13 /22



Ahman, Nilsson & Johansson, “DD for EIl", 2017

Acronymic panic!
© EIl: energy-intensive industries
» steel, cement, aluminum, fertilizer and plastics

© BATs: best-available technologies, only reduce emissions 15-30%
© CBDR: common-but-differentiated-responsibilities

@ CDM: clean-development-mechanism

@ INDC: intended-nationally-determined-contribution

David Hsu (MIT) October 18, 2022 13 /22



Ahman, Nilsson & Johansson, “DD for EIl", 2017

Acronymic panic!
@ EIl: energy-intensive industries
» steel, cement, aluminum, fertilizer and plastics

© BATs: best-available technologies, only reduce emissions 15-30%
© CBDR: common-but-differentiated-responsibilities

@ CDM: clean-development-mechanism

@ INDC: intended-nationally-determined-contribution

© BCAs: border-carbon-adjustments

@ CCS: carbon-capture-(utilization)-and-storage
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Figure 1. Index of global industrial direct GHG emissions.The data are normalized to 1990,
when UNFCCC accounting started. Source: Data are from (WRI, 2015).

© Informa UK Ltd. 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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Fundamental issues of efficiency, equity, and fairness

Issues to be negotiated within and between countries:

@ carbon leakage: loss of competitiveness and relocation of industry to
other countries
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@ carbon leakage: loss of competitiveness and relocation of industry to
other countries

political stability

transport infrastructure

labour legislation

access to markets and feedstock

industrial policy
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Can national policies be scaled down?

© Informa UK Ltd. 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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Can national policies be scaled down?

China

India

Brazil

Major programs on energy efficiency in industry (1000

enterprises)

Mandated phase-out of ‘outdated backward' industries

Pricing policies favouring energy efficiency including
several new carbon trading systems

Major host of CDM project for non-CO, gases

‘Mission on Energy Efficiency’ including the PAT scheme
for industrial efficiency and a charter for efficiency in
industry

Policy for finding CDM-financing for efficiency

Sectoral plan for industry including energy conservation
programmes

Policies promoting shift to natural gas in industry and to
charcoal in the iron & steel industry

Discussions on future industrial restructuring and circular
economy towards a more service-oriented economy in
the tertiary sector

Research programmes for CCS in steel production

Research mainly on bio economy, e.g. bio-refineries, bio-
waste in industry and biofuels

Extensive research on bio-economy

Policies for increasing charcoal use in steel industry
Encouraging use of charcoal from plantations instead of
native forests

Based on latest National Communications (6 for Annex 1 and 2 for non-Annex 1) available at www.unfccc.int

© Informa UK Ltd. 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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Applied Energy 266 (2020) 114848

Contents lists available at ScienceDirect

Applied Energy

journal homepage: www.elsevier.com/locate/apenergy

Technologies and policies to decarbonize global industry: Review and )
assessment of mitigation drivers through 2070 =

Jeffrey Rissman™, Chris Bataille”, Eric Masanet”, Nate Aden®, William R. Morrow III',

Nan Zhou', Neal Elliott®, Rebecca Dell", Niko Heeren', Brigitta Huckestein', Joe Cresko®,
Sabbie A. Miller, Joyashree Roy™, Paul Fennell”, Betty Cremmins”, Thomas Koch Blank”,
David Hone", Ellen D. Williams', Stephane de la Rue du Can', Bill Sisson’, Mike Williams',
John Katzenberger”, Dallas Burtraw", Girish Sethi*, He Ping*, David Danielson’, Hongyou Lu',
Tom Lorber”, Jens Dinkel™, Jonas Helseth™”

* Energy Innovarion LLC, 98 Battery St Ste 202, San Francisco, CA 94111, USA
® instinut du Développement Durable et des Relations (IDDRI), 27 rue S« llaume, 75337 Parts Cedex 07, France

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Fig. 1. Emissions by sector in 2014, displayed with
indirect (from the of
electricity and heat) assigned to the sectors that
purchased that energy, or grouped into a single
“power” sector. For more detail on which industries
are included in the “industry” sector, see Fig. 2.
Emissions from agriculture, from waste (e.g. landfills,
wastewater treatment), and fugitive emissions (e.g.
methane leakage from coal mines and natural gas
systems) are not considered part of the industry
sector in this paper [3,4].

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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GLOBAL GHG EMISSIONS BY INDUSTRY IN 2014

Fig. 2. Industry sector GHG emissions disaggregated
by industry and by emissions type. Energy-related
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are from fuel combustion, while process
emissions are from other industrial activities. Direct
emissions are from industrial facilities, while indirect

are d with the prod of
electricity or district heat purchased by industry (not
on-site). with trans-

porting input materials and output products are

d part of the sector and are
not included in this figure. “Chemicals and plastics”
includes all fluorinated gas emissions, even though
most of those gases (e.g. refrigerants, propellants,
electrical insulators) are emitted due to the use or
scrappage of products. Chemicals production by re-
fineries is included in the “refining” category, not the
“chemicals and plastics” category. “Ceramics™ in-
cludes brick, tile, stoneware, and porcelain. “Food
and tobacco” includes the processing, cooking, and
packaging of food, beverage, and tobacco products,
not agricultural operations. “Other metals” includes
copper, chromium, manganese, nickel, zinc, tin, lead,
and silver. “Lime” only includes lime production not
accounted for in another listed industry (e.g. ce-
ment). Total industry sector emissions do not match
those in Fig. 1 due to differences in data sources
[4-20].

Courtesy of Elsevier, Inc., https://www.sciencedirect.com. Used with permission.
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Rissman et al policies & interventions

Supply-side:

CCUsS

Low-carbon development for
developing countries

Worker retraining

Firms influencing government
decisions

Low carbon steel production
Electrolysis

Renewable energy
Electrification

Hydrogen production & use

David Hsu (MIT)

Demand-side:

Material substitution
Material efficiency
Reduced material use
Sharing of public goods
Efficiency standards
Circular economy

Data transparency
Building codes

October 18, 2022
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