


•

•



• Jenkins et al. (under review), “Getting to zero: insights from recent literature on the electricity 
decarbonization challenge,” Joule (under review). Download: http://bit.ly/DecarbReviewManuscript

• Sepulveda, Jenkins et al. (2018), “The role of firm low-carbon resources in deep decarbonization of 
power generation,” Joule (in press, online Sept 6). Download: http://bit.ly/FirmLowCarbon

• de Sisternes, Jenkins & Botterud (2016), “The value of energy storage in decarbonizing the 
electricity sector,” Applied Energy 175. Download: http://bit.ly/ValueOfStorage

• Loftus et al. (2014), “A critical review of global decarbonization scenarios: what do they tell us about 
feasibility?” WIREs: Climate Change 6(1). Download: http://bit.ly/GlobalDecarbReview

• The Energy Initiative @ MIT podcast, “Firm low-carbon energy resources: Pathways for reducing 
CO2 emissions in electricity,” August 30, 2018. Listen: http://bit.ly/MITEnergyPodcast



Source: Peters et al. (2017), “Key indicators to track current progress and future ambition of the Paris 
Agreement,” Nature Climate Change 7: 118-122

Global carbon intensity of energy



Data source: PNNL "Reference +80%" scenario in GGCAM USA Analysis of U.S. Electric Power Sector 
Transitions May 2017 performed for the United States Mid-Century Strategy for Deep Decarbonization



January 17, 2018

Renewable energy will be 

consistently cheaper than fossil 

fuels by 2020, report claims

January 13, 2018

Xcel Energy receives shockingly 

low bids for Colorado electricity 

from renewable sources

August 27, 2016 July 12, 2017
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Data Source: Wind and solar levelized costs from Lazard. Battery pack costs from Bloomberg New Energy Finance 



Source: Peters et al. (2017), “Key indicators to track current progress and future ambition of the Paris 
Agreement,” Nature Climate Change 7: 118-122



Source: Peters et al. (2017), “Key indicators to track current progress and future ambition of the Paris 
Agreement,” Nature Climate Change 7: 118-122

Nuclear energy Carbon capture & storage



July 31, 2017

Westinghouse Files for 

Bankruptcy, in Blow to 

Nuclear Power

March 29, 2017

Santee Cooper, SCE&G pull plug 

on roughly $25 billion nuclear 

plants in South Carolina

June 29, 2017

Carbon Capture Suffers a Huge Setback 
as Kemper Plant Suspends Work



Image Source: go100percent.org



Data Source: Lazard (2017), Levelized Cost of Energy 2017, https://www.lazard.com/perspective/levelized-cost-of-energy-2017/. 





Data Source: Sivaram & Kann (2016), Solar needs a more ambitious cost target, Nature Energy Vol. 1 (April 2016).



Graphic is author’s own created with data from: de Sisternes, Jenkins & Botterud (2016), “The value of energy storage in decarbonizing the 
electricity sector,” Applied Energy 175: 368-379. Assumes Li-ion storage system with 2 hours storage duration and 10 year asset life. 
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Data source: Sepulveda, N., Jenkins, J.D., et al. (2018), “The role of firm low-carbon resources in deep 
decarbonization of electric power systems,” Joule (in press).



Data source: Sepulveda, N., Jenkins, J.D., et al. (2018), “The role of firm low-carbon resources in deep 
decarbonization of electric power systems,” Joule (in press).



Firm Low-carbon Resources

(“Flexible Base”)



Fuel Saving Resources







Image: Internationla Energy Agency





Image: NuScale Energy



Photo: Gretar Ívarsson 
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Data source: Sepulveda, N., Jenkins, J.D., et al. (forthcoming), “The role of flexible base resources in deep 
decarbonization of electric power systems,” (revise & resubmit at Joule)



Data source: Sepulveda, N., Jenkins, J.D., et al. (2018), “The role of firm low-carbon resources in deep 
decarbonization of electric power systems,” Joule (in press).
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