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>307% of Fortune 500
Companies have made
climate commitments

Aggregate Annual Revenue
~ $11 Trillion
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US Government Action

Biden Climate Change Goals

* 100% Clean Power by 2035 80% by 2030

* Net-Zero Emissions Economy by 2050 507% by 2030
 Environmental Justice, EJ40

 American Jobs

Senate Passed $1.2Tr Infrastructure Bill Budget Reconciliation $3.5Tr Proposed
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U.S. Sustainable Funds Quarterly Flows
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Source: International Energy Agency
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Estimated Quarterly Flows (USD Billions)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
YTD*
Source: Morningstar Direct. Data as of 6/30/2020. *YTD 2020 as of 6/30/2020.
Includes ESG Integration, Impact, and Sustainable Sector funds as defined in Sustainable Funds U.S. Landscape
Report, 2018. Includes funds that have been liquidated; does not include funds of funds.
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Consumer Choice at a Tipping Point toplS@Efunds... conexus/inancia! PRI

Consumers are willing to pay a
premium for brands that offer

clean products Shopping sustainably?
Google searches for sustainable products in the shopping’ category.
All countries. English. Index Value per Yearly average.
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Targets and Enablers

TARGETS

Decarbonization

INNOVATION

Sustainable Food/Agrict

(CIean Technology Digital
e.g., Renewables, . .
Hydrogen, Carbon Biology Automation

Capture, Energy (e.g., Gene editing, (e.g., Al/ML, loT, Cloud
KEY ENABLERS ' storage, Electrification) W [il ) ite e /) computing)




Innovation Types

RISK 1

Cost

Performancel

* Battery Material &

* EV Charging Infrastructure
* Digitally networked &
software defined

Manufacturing Supply Chain
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* Engine Supply Chain

* Petrochemical Supply
Chain

* Petroleum Delivery
Infrastructure

Disruptive Infrovatjon of
New Technology

SCALE (Volume, Customers, ..)
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Innovation Value Chain & Growth Rate ™" "
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Holistic Understanding of Innovation Value Chain

You’ve got to be very careful if you don’t know where you are J—

going, because you might not get there. f,.:-#'

-Yogi Berra ra

i
Risks, Barriers & Constraints f
l-ll
: © Accessto
Economic Supply Chain,
Tech.n(.)I.Ogy b Manufacturing Regulatory ~ Low-Cost Markets
Feasibility y & Infrastructure Capital
i
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rd
Pre-Venture Venture Private - IPO Capital
R&D Capital Equity SPAC Markets
__-l"----
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GHG-Free Hydrogen

ENERGY

earthshots | Hydrogen

U.S. DEPARTMENT OF ENERCGY

©® &

1 Dollar 1 Kilogram 1 Decade

GHG-free Hydrogen at $1/kg by 2030

* Decarbonize steel, cement, fertilizer & industrial heat
* Long-haul heavy duty transportation
* Energy storage for the electricity grid




GHG-Free Hydrogen
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CO, Capture (CO, Pipelines)

Gray Hydrogen

(o2 of Tocy

Hydrogen + CO, Emissions $1.50-1.75/kg-H,
$1.2/kg-H, Potentially $1.25/kg-H,

Electrolysis Today $3-5/kg-H,
Potentially $1-2/kg-H,

Pyrolysis GHG-free Hydrogen
E Potentially $1/kg-H
_‘ y / g-H,




Innovation Value Chain of Hydrogen

Steam Gray Hydrogen
(95% of Today)

Hydrogen + CO, Emissions

CO, Capture (CO, Pipelines)

Blue Hydrogen
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Risks, Barriers & Constraints for Hydrogen

. Supply Chain
Economic PPYY ’
leCh%(')ll'Ogy Viabilit Manufacturing Regulatory
easipility y & Infrastructure
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A framework for a hydrogen economy

Arun Majumdar,’->-* John M. Deutch,?° Ravi S. Prasher,3>
and Thomas P. Griffin4

America needs a new hydrogen
economy to tackle climate change

OpEd in The Hill
Google: Majumdar Hill

Access to
Low-Cost
Capital

Markets
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Thank you!
Look forward to engaging with you.

amajumdar(@stanford.edu



