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Greenhouse gas emissions projections
Gigatonnes of global CO2 equivalent emissions per year

Historical emissions Current policies - 2.9°C (2.7-3.1°C) by 2100
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Cuts needed to keep .
warming below 1.5°C 2. T
O _______________________________________________________

*Based on new long term promises by China, US, EU and others

Source: Climate Action Tracker
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The future of climate protection is Justice (data: 1990 — 2015)

Share of cumulative emissions 1990-2015
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Share of global population

7%

Poorest 50%

Analytics: The richest 1% reduce their emissions by a factor of thzrty while the poorest increase their

emissions by a factor of three for the world to stay within the global carbon budget in a fair way.
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Profound implications for how we design energy systems for the Just Transition



California Energy & Environmental Justice Path
35% of Carbon Cap & Trade Funds for Under-Served Communities
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California Senate Bill 100: 100% clean energy by 2045 and
2030 standard now 60% (without nuclear or large hydro) i



WIND LCOE SOLAR LCOE BATTERY STORAGE CAPITAL COST
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California sets new clean energy records:

flos Allgeles Times California power supply, April 24 2021

Megawatts

California just hit 95% renewable energy. Renewables — Natural gas — Large hydro — Imports
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California Independent System Operator

Today’s Outlook As OF 11:00 04/29/2021
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California, the 4™ or 5" largest economy on the
planet set new clean energy records in 2021 &

Renewable energy supply and overall energy demand on April 30 in
California

30K megawatts

For an hour, supply was
close to demand

"~ Demand

20K
for energy
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Supply of
renewable
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0:00 2:50 5:40 8:30 11:20 14:10 17:00 19:50 22:40

Chart: Hilary Fung - Source: California ISO
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fLos Anaeles Times

n OPINION
9 Op-Ed: California can do better than carbon
neutrality by 2045

https:/ /www.latimes.com/opinion/story/2022-05-17 / california-air-resources-board-carbon-neutrality-2045-2030
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Job creation and community empowerment is fundamental
achieving a decarbonized energy sector by 2035

Energy Source Direct Jobs Indirect Jobs Induced Jobs Total Jobs

O1l & natural gas 0.8 29 23 5.2
Coal 1.9 3.0 3.5 6.9
Building retrofits 7.0 4.9 11.8 16.7
Mass transit/ rail 11.0 4.9 174 22 5
Smart grid 4.3 4.6 e 12.5
Biomass 7.4 5.0 12.4 17.4
Solar 54 4.9 8.4 133
Wind 4.6 4.4 93 137

Table 1: Job creation per million $ spending across fossil fuel (grey), infrastructure (blue) and renewable
energy (green). Data is compiled from a range of sources including annual updates of the Wei, Patadia
and Kammen (2010) paper, and the U. S. Department of Energy (2017) Energy and Employment Report.
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“All the News
That’s Fit to Print”

Che New ork Cimes

Late Edition
Today, clouds and sun, thunder-
storms, high 92. Tonight, partly
cloudy, humid, low 80. Tomorrow,
partly sunny skies, thunderstorms,
high 94. Weather map, Page B7.

VOL.CLXXI.... No. 59,509 © 2022 The New York Times Company

NEW YORK, MONDAY, AUGUST 8, 2022

$3.00

SENATE VOTE PUTS CLIMATE ACTION IN REACH
I

KENNY HOLSTON FOR THE NEW YORK TIMES

DEALMAKER Senator Chuck Schumer, the majority leader, helped resurrect a long-sought, but scaled-back, domestic bill. Page A15.
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Urgent Response
Is 5 Decades
in Making

By CORAL DAVENPORT
and LISA FRIEDMAN

WASHINGTON — In 1969,
President Richard Nixon's advis-
er Daniel Patrick Moynihan wrote
a memo describing a startling fu-
ture. The increase of carbon diox-
ide in the atmosphere caused by
burning oil, gas and coal, Mr.
Moynihan wrote, would danger-
ously heat the planet, melt the
glaciers and cause the seas torise.
“Goodbye New York,” Mr. Moyni-
han wrote. “Goodbye Washing-
ton, for that matter.”

Fifty-three years later, Con-
gress is on the cusp of finally re-
sponding to what Mr. Moynihan
termed “the carbon dioxide prob-
lem.”

On Sunday, Senate Democrats
muscled through a $370 billion bill
designed to move the country
away from fossil fuels and toward
solar, wind and other renewable
energy. If the House passes the
legislation later this week as ex-
pected, it will be the nation’s first
major climate law, coming as sci-
entists warn that nations have
only a few remaining years to
make deep enough cuts in carbon
dioxide to avoid planetary catas-
trophe.
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Bill Also Tackles
Taxes and Cost
of Drugs

By EMILY COCHRANE

WASHINGTON — The Senate
passed legislation on Sunday that
would make the most significant
federal investment in history to
counter climate change and lower
the cost of prescription drugs, as
Democrats banded together to
push through major pieces of
President  Biden's domestic
agenda over unified Republican
opposition.

The measure, large elements of
which appeared dead just weeks
ago amid Democratic divisions,
would inject more than $370 bil-
lion into climate and energy pro-
grams. Altogether, the bill could
allow the United States to cut
greenhouse gas emissions about
40 percent below 2005 levels by
the end of the decade.

It would achieve Democrats’
longstanding goal of slashing pre-
scription drug costs by allowing
Medicare for the first time to ne-
gotiate the prices of medicines di-
rectly and capping the amount
that recipients pay out of pocket
for drugs each year at $2,000. The
measure also would extend larger
premium subsidies for health cov-
erage for low- and middle-income
people under the Affordable Care
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THE OPPORTUNITY: 500 GW OF OCEAN POWER | 10% OF GLOBAL ELECTRICITY

= 500 GW | 2300 TWh

= CO, Reduction | 1-2.2Gigaton/
Year (vsGas - Coal)

= Production profile is very consistent,
predictable: an ideal partner with solar &
wind

Image © AW-Energy

= Provides grid balancing enabling 100%
renewable electricity systems.




MARINE ENERGY: ANNUAL PROFILE FOR THE WEST COAST OF NORTH AMERICA

Solar energy production [MW]
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Wind (6.5 GW) and solar (13.5GW) production: Actual time series of the period
e Wave production (6.0 GW): Estimate based on measured wave data and CorPower power matrix
CORPOWER 6 GW wave energy devices evenly distributed over four sites along the coast of California 13
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OCEAN FOOTPRINT & DEVICE SIZE
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From Risk to Reward: Decapitating the Duck

California's duck curve is dipping deeper than ever
Lowest net load day each year in CAISO, 2015-2021
20GW

Evening
demand peak

Morning
demand peak

Midday solar
saturation 2021
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Source: CAISO Note: Net load shown is demand minus utility-scale wind and solar
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California Advancing Energy Efficiency
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Opportunities to integrate energy innovation & social justice

Ebe New York Eimes

San Francisco Chronicle
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y Housing Folicy Is Llimate Folicy
In California, where home prices are pushing people farther from SREEREY
their jobs, rising traffic is creating more pollution. H . s

ow electric vehicles can hel
By Scott Wiener and Daniel Kammen R o o p
Prenlideltaiabissnt it ey advance social ]U.Stlce

March 25, 2019 f v 2 ﬂ

By Daniel Kammen | June 21,2020 | Updated: June 22, 2020 6:21 p.m.

https://www.sfchronicle.com/opinion/article/How-electric-vehicles-can-help-advance-social-15351293.php
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Critical Materials and the Just Energy Transition
The search for best practices & metrics

Growth in mineral needs for low-carbon energy technology

Production = Demand

Mineral (kilo-metric tons)
. 2017 2050
Lithium 965% : 43 415
Cobalt | © 10 644
Graphite 1200 4590
Indium 0.72 173
Vanadiumv 80 138
Nickel 2100 2268
Silver 25 15
Neodymium. : 23 8.4
Molybdenum |} 11% 290 33
Aluminum | 9% . 60000 5583
Copper | 7% L 19700 1378
2050 demand :
Manganese | 4% Percentage = ( 0T pradustion : 16,000 694

0 100%

A creuseur, or digger, descends into a Congolese copper and cobalt mine in Kawama. Wages are low, and working
conditions are dangerous, often with no safety equipment or structural support for the tunnels. All production and demand data reflect annual values. 2017 data reflect annual production for all uses. 2050 data reflect estimated demand for only
low-carbon energy technology uses. Data from (7).

New research program in RAEL with BMW &
Circular System for Assessing Rare Earth Sustainability or CSyARES via
Rare Earth Industry Association (REIA)
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