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The future of  climate protection is Justice (data: 1990 – 2015)

Analytics: The richest 1% reduce their emissions by a factor of  thirty 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. 

Profound implications for how we design energy systems for the Just Transition
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California Energy & Environmental Justice Path 
35% of Carbon Cap & Trade Funds for Under-Served Communities

20% 33%
50%

5

California Senate Bill 100: 100% clean energy by 2045 and 
2030 standard now 60% (without nuclear or large hydro)

60%
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The demography of  discrimination

Now cheaper to build renewables than to operate fossil fuel power plants



California sets new clean energy records: 

, 2021

Update: 104% of  demand met by clean energy,  May 2022



California, the 4th or 5th largest economy on the 
planet set new clean energy records in 2021 & 

2022



https://www.latimes.com/opinion/story/2022-05-17/california-air-resources-board-carbon-neutrality-2045-2030



Job creation and community empowerment is fundamental 
achieving a decarbonized energy sector by 2035



      

http://rael.berkeley.edu



12

THE OPPORTUNITY:   500 GW OF OCEAN POWER  |  10% OF GLOBAL ELECTRICITY 

▪ 500 GW  |  2300 TWh 

▪ CO
2
 Reduction    |    1 – 2.2 Gigaton / 

year  (vs Gas - Coal)

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

wind

▪ Provides grid balancing enabling 100% 
renewable electricity systems.
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 MARINE ENERGY: ANNUAL PROFILE FOR THE WEST COAST OF NORTH AMERICA

Wind (6.5 GW) and solar (13.5GW) production: Actual time series of the period 
Wave production (6.0 GW): Estimate based on measured wave data and CorPower power matrix 

6 GW wave energy devices evenly distributed over four sites along the coast of California
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1/3
OF SPACE REQUIED; or 
wind-wave synergies 

OCEAN FOOTPRINT  &  DEVICE SIZE

14

9MW turbine
300kW WEC 



From Risk to Reward: Decapitating the Duck



California Advancing Energy Efficiency



Opportunities to integrate energy innovation & social justice

https://www.sfchronicle.com/opinion/article/How-electric-vehicles-can-help-advance-social-15351293.php

https://www.nytimes.com/2019/03/25/opinion/california-home-prices-climate.html



Critical Materials and the Just Energy Transition
The search for best practices & metrics

New research program in RAEL with BMW &
Circular System for Assessing Rare Earth Sustainability or CSyARES  via

Rare Earth Industry Association (REIA)


