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Motivation: The Need for Negative Emissions Options 

3 Fuss et al. 
(2014) 



SWITCH Modeling Platform 
(Example: WECC) 
• Capacity expansion linear program 

 
• Minimizes total power system cost: 

• Generation investment and operation 
• Transmission investment and operation 

• Geographic: 
– Western North American Power 
     System (the WECC) 
–    50 load areas 

• Temporal:  
– 4 investment periods: 2016-2025 (“2020”); 2026-2035 (“2030”); 2036-

2045 (“2040”); 2046-2055 (“2050”);  
– 144 distinct hours simulated per period 
• Dispatch simulated simultaneously with investment decisions 
 

 



 http://rael.berkeley.edu/switch 
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Binding commitments to renewables 
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http://rael.berkeley.edu 
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The California Strategy to reduce 
emissions 

The California Strategy to reduce 
emissions 

First: 
-20%  

by  
2020 

Then: 
-90%  

by  
2050 
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to 2020 and 

2050 

http://rael.berkeley.edu 
 



Linear Program Around Least Cost 



 Seasonality and Storage 



• Storage almost exclusively moves solar to the night 
• Geothermal only remaining substantial baseload 

 

 

Dispatch in 2050: 
Flexibility and variable renewables dominate 
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CA Leads in New Solar Home Construction 

Zero Energy Community 
Rocklin, CA 

27% of New Homes in 
Southern CA Being Built 

with Solar 
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Lancaster, CA: The first city in 
the US to mandate solar on new 

construction  
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Fugitive Emissions: WECC 
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WECC 

East 
Africa 

China 

India 

Chile 

SWITCH Modeling Efforts 

Modeling the Clean Energy Transition 
 2°(and lower) Scenarios 

Kosovo 

Mexico & 
Nicaragua 

East 
Malaysia 

 

https://rael.berkeley.edu/project/switch-a-modeling-
tool-for-the-electricity-sector/ 



  

 

http://energyaccess.org/images/content/files/MicrogridsReportFINAL_high.pdf 

Lessons disseminated to 
new micro-grid developers 



Charting and Locally Addressing Tropical Deforestation 
http://www.globalforestwatch.org  

Amazonian Deforestation 

Amazonian Deforestation  
and cattle grazing 





  

        
East African Rift Valley is currently the world’s most 

active geothermal development zone 

• 10MW test well at Olkaria field in Hell’s 
Gate National Park, Kenya 

• KenGen’s first plant commissioned in 
1985 (45MW) – now over 300MW at 
Olkaria 



 Ngong Hill Wind Farm: Kenya 
& Lake Turkana Wind, largest in Africa 



  

       World’s Most Active Geothermal Development Zone: 
 Olkaria, Kenya (in Hell’s Gate National Park) 

Left: 10 MW generation test well    700MW total capacity installed at Olkaria,  



Quantitative Assessments: Energy and Human Development 
Sustainable Energy for All (UN) 

Literacy 
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Goldemberg 

(1979), 
  

   
 

Alstone, Gershenson & Kammen, Nature Climate Change 





Twitter: @dan_kammen 

Website: http://rael.berkeley.edu 

Resources: 


	Slide Number 1
	Slide Number 2
	Motivation: The Need for Negative Emissions Options
	Slide Number 4
	Slide Number 5
		2013	2020	2030
	Slide Number 7
	Slide Number 8
	Linear Program Around Least Cost
	Slide Number 10
	Dispatch in 2050:�Flexibility and variable renewables dominate
	Slide Number 12
	Lancaster, CA: The first city in the US to mandate solar on new construction
	Fugitive Emissions: WECC
	Modeling the Clean Energy Transition� 2°(and lower) Scenarios
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Quantitative Assessments: Energy and Human Development�Sustainable Energy for All (UN)
	Slide Number 23
	Slide Number 24

