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Climate change: a summary for policymakers

* How rising atmospheric CO, causes global warming
 How global temperatures and sea level respond

* Quantifying human influence on climate and weather
* The fate of CO, and other anthropogenic emissions

* Global impact functions and the social cost of carbon
e Mitigation costs and pathways

* Policy options from carbon pricing to geo-engineering

e Capstone activity: design a robust climate policy
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Climate change: a summary for policymakers

* How rising atmospheric CO, causes global warming
 How global temperatures and sea level respond

* Quantifying human influence on climate and weather
* The fate of CO, and other anthropogenic emissions

* Global impact functions and the social cost of carbon
* Mitigation costs and pathways

* Does Climate Change Everything?

e Capstone activity: design a robust climate policy
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Do we need a Green New Deal?

11611 CONGRESS
7 Seson H.RES. 109

Recognizing the duty of the Federal Government to create a Green New Deal.

IN THE HOUSE OF REPRESENTATIVES

Fepruary 7, 2019

Ms. Ocasio-Cortez (for herself, Mr. Hastings, Ms. Toae, Mr. Serrano, Mrs. Caroryn B, Mavroney of New York, Mr. Varcas, Mr. Espanvar, Mr. Lyncn, Ms. VELAzqQuEz, Mr. BLUMENAUER,
Mr. Brenpan F. BovLe of Pennsylvania, Mr. Castro of Texas, Ms. CLarke of New York, Ms. Javapar, Mr. Kuanwa, Mr. Tep Liev of California, Ms. Pressiey, Mr. WeLcn, Mr. EnceL,
Mr. Necusg, Mr. NapLer, Mr. McGovern, Mr. Pocan, Mr. Takano, Ms. Norron, Mr. Rasgm, Mr. Coxnolry, Mr. Lowentiar, Ms. Marsul, Mr. Thomeson of California, Mr. Levin of
California, Ms. PivGreg, Mr. QuicLey, Mr. Hurmvan, Mrs. Warson CoLeman, Mr. Garcia of Illinois, Mr. Hicens of New York, Ms. Haavanp, Ms. Meng, Mr. Careasar, Mr. CiciLLINE,
Mr. Conen, Ms. CLark of Massachusetts, Ms. Jupy Chu of California, Ms. MucarseL-PoweLL, Mr. Mourroxn, Mr. Gruacva, Mr. Meeks, Mr. Sasran, Ms. Lee of California, Ms.
Bomnawct, Mr. Sean Parrick Mavoney of New York, Ms. Scuakowsky, Ms. DELavro, Mr. Levin of Michigan, Ms. McCorLum, Mr. DeS aursier, Mr. Courtney, Mr. Larson of
Connecticut, Ms. Escoear, Mr. Scuirr, Mr. Keating, Mr. DEFazio, Ms. Esnoo, Mrs. Tranan, Mr. Gomez, Mr. Kenveoy, and Ms. Warers) submitted the following resolution; which was
referred to the Committee on Energy and Commerce, and in addition to the Committees on Science, Space, and Technology, Education and Labor, Transportation and Infrastructure,
Agriculture, Natural Resources, Foreign Affairs, Financial Services, the Judiciary, Ways and Means, and Oversight and Reform, for a period to be subsequently determined by the
Speaker, in each case for consideration of such provisions as fall within the jurisdiction of the committee concerned
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Or just a price on carbon?

The Washington Post

Democracy Dies in Darkness

Want a Green New Deal?
Here’s a better one.

OUR GREEN

NEW DEAL
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-
Anybody Can Make
More Money 1.

VICE SQUAD
By ALBERT DEUTSCH
JOHN (;umﬂn

Inside Africa’s
GOLD COAST

Or '
something more radical?
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What is the “right” level of SRM?
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“Peak shaving” proposals for “harmless” SRM

Geophysical characteristics of mitigation pathways overshooting 1.5°C by mid-century

Warming exceeding 1.5°C
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Economists and young people both like carbon
pricing

 Stiglitz, Stern et al (2017)
e Key conclusion:

— $40-80 /tCO, by 2020

— $50-100 /tCO, by 2030

Report of the High-Level Commission
on Carbon Prices
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Carbon pricing is starting to happen

Figure 2.2. Share of emissions from energy use priced above EUR 60 per tonne of CO,
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But effective carbon prices vary a lot...

Figure 2.5. Proportion of CO, emissions from energy use subject to different levels of
effective carbon rates in 42 OECD and G20 countries

Estimate for 2018
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Conventional mitigation scenarios driven by a
global carbon price
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Carbon prices in conventional mitigation scenarios
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Why do carbon prices go that high?

Underlying
economic
productivity of
carbon

Global GHG abatement cost curve beyond business-as-usual — 2030
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So relying on carbon pricing means...

* We put off deploying the most expensive, but also the
most crucial, mitigation options until the last minute.

 Which increases the risks they won’t work, or are more
expensive than expected, so we either
— Reduce emissions by reducing consumption or...
— Relax the climate target.

* It also means actual expenditure on mitigation (as
opposed to redistribution) is pushed as far as possible
onto the next generation.

UNIVERSITY OF
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Belated confessions of economists

e “Carbon pricing by itself
may not be sufficient to
induce change at the pace
and on the scale required
for the Paris target to be

Report of the High-Level Commission )

on Carbon Prices met...
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So, have | got a better idea?
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Annual average energy-related investments over the period 2016-

2050 Iin 4 scenario categories (Fig 2.27 underlying report)

4000 { . -
Fossil Electricity and

courtesy of

500 4 Elmar Kriegler

g“ b _ Hydrogen w/o CCS

— Fossil Fuels Extraction and

ﬁ 35001 B ;nversion

'-‘:] [ Electricity T&D and Storage Appr X. 2.8% global GDP
S 1 Nuclear and CCS

= 3000+ Bl Renewables

% B Energy Efficiency

Z $830 bn =
e 2500 -

E +37%

Q

c

‘s 2000 A

on

©

Q

=

© 1500 -

1§+

z

c

L,: 1000 A Explanation
J

o

LTy

=

o

\O

=

™~

Baseline NDC 2C 1.5C



Context: annual average energy-related investments relative to
energy-related expenditure (assuming this follows GDP)

Additional energy-related investment for 1.5°Cis <1% of
global GDP, or <10% of projected spending on energy if
that remains at ~10% of global GDP
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Follow the money...

* Most of the money we currently spend on fossil fuels is
rent, going to whoever owns fossil carbon as it comes out
of the ground.

e Carbon pricing directly competes with rent-holders,
giving them every incentive to opposed or undermine it.

* Under these circumstances, “second best” regulatory
approaches may be more effective.
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One climate policy that does work: performance
standards
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What is a climate performance standard for
the fossil fuel industry?
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Emissions and mitigation costs in “well-below
2° C” scenarios

15
14
13
12
11 E
10 F
Total emissions =
in scenarios in > ? ‘
IPCC WGIII G 6
1] ” %] 5
430-480ppm 5 2
(lowest) 2 4
. =
scenario w2
1
category 41 Colours show
1 F total policy cost
§ in USS$,005
4 B
.5 [ [ | (A (R [ T (e
a) 2020 2030 2040 2050 2060 2070 2080 2090 2100




Simplest route to “negative emissions”: carbon

capture and sequestration (CCS)
=

R

7 L' CO, transport ‘
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o=, CO, storage
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But this not popular — and also not happening.
Why not?
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Why environmentalists are right to opposed most
current CCS projects — but not CCS itself

 Who is the main beneficiary of successful CCS
development?
— The owners of fossil fuel assets

— Assuming fossil energy is priced at whatever the market will
bear (not what it costs to extract), the marginal benefits of
increased consumption go to the rent-holgesms

Why should her taxes be used to
develop a technology to allow him
to keep selling his product?

OXFORD



Another way of looking “well below 2°C” scenarios

Net fraction of
extracted
carbon that is
re-injected
through CCS,
Bioenergy with
CCS (BECCS)
or Direct Air
Capture (DAC)
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A scenario for progressive CCS deployment
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The remarkable economics of mandatory
sequestration

* Suppose CO, disposal initially costs $50/tCO, sequestered
(enhanced oil recovery, use pure CO, sources), rising to
$250/tCO, at net zero (combined CCS, BECCS & DAC).

* Cost per tCO, fossil carbon sold: S(50+200S) where S is
sequestered fraction.

* This is equivalent to a carbon price of:
—$0.52 /tCO,atS$=1%  (mid-2020s)
— $§12.00 /tCO, at $=15% (mid-2030s)
— $250  /tCO, at $=100% (before 2100)
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Mandatory sequestration works

Gorgon gas project, Western Australia
o
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So the choice is very simple

* How do we get to 15% sequestration in the 2030s?

— Definitely not through carbon pricing.

— The only feasible option is a certificate system, making
sequestration a licensing requirement of fossil fuel extraction

and import.
* If we get to 15% by the time warming reaches 1.2°C, the
industry will be able to reach 100% well below 2°C.

* So either we introduce mandatory sequestration now, or
we won’t meet the goals of the Paris Climate Agreement.

OXFORD



We were so close...

e “Within one year of this Act coming into force, the
Secretary of State shall undertake a consultation on the
measures requiring extractors and importers of
petroleum to contribute to the development of carbon
capture and storage.” (Amendment 34A of the Energy
Bill, tabled by Lord Oxburgh, September, 2015)

* http://www.publications.parliament.uk/pa/ld201516/ldh
ansrd/text/150909-0001.htm#15090934000396
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A challenge to you all

* There is one institution in the world with the capital and
the expertise to solve the climate change problem:

— The 6 STn/year global fossil fuel industry

* But no single country or company has any incentive to
invest seriously in CCS, even though the industry as a
whole needs it to survive in a net zero world.

* How can we get the environmental movement to
embrace mandatory sequestration as a key part of the
solution to climate change?
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