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Re-purposing Fossil Fuel Infrastructure and Expertise 
for Low-carbon Energy Systems



Decarbonization pathways are as much about infrastructure as they are about technology.  The transition to a 
low-carbon future could potentially be improved by seeking opportunities to leverage California’s existing 

physical and intellectual infrastructure, technological expertise and its skilled and ready workforce.

Leveraging Existing Carbon Infrastructure to Support 
Decarbonization Pathways



Example  of a “Hydrogen Hub”: Ports of LA and Long Beach, 
Hydrogen Technology Readiness Levels
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o Half of ports’ 
drayage fleet (5,000 
trucks)

o Entire ports’ 
electricity 
requirement 
(50MW/h)

o 80% of SCG’s 
petroleum refiner 
demand

o 10% of SCG’s 
residential gas 
demand (as blend)

o CO2 sequestration 
equivalent to half an 
average coal plant 
emissions

One central steam 
methane reforming 

facility and one central 
electrolysis facility 

could supply:
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Enhanced Recovery & Other

Geologic Sequestration

Oil and Gas Reservoirs

Saline Formations

Unmineable Coal Seams

Potential Carbon Sequestration Sites: 
California has Excellent Options

Source: EFI, 2019, compiled using data from 
the EPA and NETL



5

      
EFI Clean Energy Innovation Index/                             

Breakthrough Technologies

Index reflects Department 
of Energy (DOE) national 
laboratories and Energy 

Innovation Hubs, the DOE-
funded Energy Frontier 
Research Centers, the 
National Network for 

Manufacturing Innovation 
Centers, NASA 

laboratories and facilities, 
the top 100 research 
universities, and the 

major Federally Funded 
Research and 

Development Centers 
(FFRDCs).  There is a  

significant clustering of 
innovation capabilities 

• Federal and private clean energy innovation are complementary
• Key platform technologies hold great potential to unlock significant 

clean energy innovation
• A four-step process is used to identify breakthrough technologies 

that have the potential to aid government, industry and thought 
leaders in efforts to transform the energy sector

Analyze key drivers of clean 
energy technology 

breakthroughs
Digitalization, big data & smart 
systems

The difficult to decarbonize 
sectors

Integration of platform 
technologies

Systems and supply chains

Develop selection criteria 
for breakthrough 

technologies
Technical merit

Market viability

Compatibility

Consumer value

Identify the universe of 
emerging energy 

technologies that have 
critical features across 

various timescales

Identify innovation areas 
with significant 

breakthrough potential

Critical innovation areas 
identified are:

 Storage and battery technologies
 Advanced nuclear reactors
 Technology applications for industry 

and buildings as sectors that are 
difficult to decarbonize including 
hydrogen, advanced manufacturing 
technologies; and building 
technologies

 Systems: electric grid modernization 
and smart cities

 Deep decarbonization/large-scale 
carbon management; carbon 
capture, use and storage at scale; 
sunlight to fuels; enhanced 
biological and oceans sequestration

Source:  Advancing the Landscape of Clean Energy 
Innovation, 2019, EFI, IHS Markit



Meeting the 
Clean Energy 
Ministerial’s
target of 30 

million electric 
vehicle sales by 

2030 would  
require 314 kt/yr. 
of cobalt, almost 
three times the  

2017 level for all 
uses.  At those 
rates, reserves 
would last 23 

years.  

Carbonbrief.org

Lithium, Cobalt, Nickel Production/Reserves, Need for 
Expertise in Global Supply Chains

The oil industry is one of 
the few truly global 
industries...Along its 

supply chain, oil passes 
through different legal 

frameworks as it moves 
from one country to 

another. 
The oil and gas global 
supply-chain includes 

activities such as 
domestic and 
international 

transportation, ordering 
and inventory visibility 
and control, materials 

handling, import/export 
facilitation and 

information technology.

NOT FOR DISTRIBUTION OR CITATION
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Lithium Production/Reserves (metric tons)

Source: USGS, 2019

Cobalt Production/Reserves (metric tons)

Nickel (metric tons)

https://ctl.mit.edu/sites/ctl.mit.edu/fil
es/SC2020%20Thesis%20Shell.pdf

https://www.schedulereader.com/blog/oil
-and-gas-industry-overview

“It would be reasonable to expect that all low-carbon energy 
systems are more likely than not to be more metal intensive 
than high-carbon systems. In fact, all literature examining 
material and metals implications for supplying clean 
technologies agree strongly that building these technologies 
will result in considerably more material-intensive demand 
than would traditional fossil fuel mechanisms.

…Simply put, a green technology future is materially intensive 
and, if not properly managed, could bely the efforts and 
policies of supplying countries to meet their objectives of 
meeting climate and related Sustainable Development Goals. It 
also carries potentially significant impacts for local ecosystems, 
water systems, and communities.” 
The Growing Role of Minerals and Metals for a Low Carbon Future, World Bank Group/EGPS, 
June 2017

US should –
 Increase its diplomatic and investment focus on Western Hemisphere and 

Africa
 Protect supply chains for minerals/metals needed for wind, solar and 

batteries
 Support new domestic environmentally-responsible mining activities for 

key minerals/metals
 Support innovation in mining efficiency and in earth abundant materials 

for wind, solar and batteries
 Use renewable energy for electricity needed in mining operation
 Promote humane mining conditions around the world
 Start metals and minerals recycling programs now

https://ctl.mit.edu/sites/ctl.mit.edu/files/SC2020%20Thesis%20Shell.pdf
https://www.schedulereader.com/blog/oil-and-gas-industry-overview
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