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The Role of Hydrogen in a Clean Energy Economy

Globally the energy sector is moving towards a 50/50 split between decarbonized electrons
and clean molecules and this future will require a significant role for hydrogen
Global shift towards clean molecules is likely to look slightly different for each country
based on their respective environmental, economic, and cultural characteristics
2050 CARBON NEUTRAL COUNTRY INSIGHTS
U. K .
Focus on residential and
commercial heating needs.
Offshore wind seen as an
enabler to hydrogen rather
than a competitor.

AU ST R A L I A

GERMANY

Blue and green production
and export focus, with the
domestic market
development as an outcome
(will be a net exporter).

Focus on blue hydrogen
production, while
decarbonized electricity
capacity increases more, and
application “where possible”
(will be a net importer).

JA PA N
Transport and supporting
infrastructure and power
generation focus, from
production to downstream
market applications.

U S , C A L I FO R N I A
Broad agenda including longhaul transport and
supporting infrastructure,
and residential and
commercial heating needs.

US, TEXAS
Continued focus on
production and industrial
use, and exploring various
end uses.
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The Role of Hydrogen in a Clean Energy Economy

The maturity of hydrogen technologies will inform the timing of market adoption with
mobility expected to lead the way globally as FCEVs reach full commercialization
2020

2025
Forklifts

2030

2035

2040

2045

Medium and heavy-duty trucks
Light-commercial vehicles
Light-duty passenger vehicles
Trains, railways

Transportation

Synfuel for freight ships and airplanes
Medium-low heat
High-grade heat

Industry Energy

Blended H2 heating

Building
Heating/Power

Pure H2 heating
Renewables-constrained countries
Other countries

Power Generation
Start commercialization

Mass Market 1
Notes: 1) Defined as >1% within segment in priority markets
Source: Hydrogen Council, Hydrogen scaling up: A sustainable pathway for the global energy transition,
November 2017; Road Map to a US Hydrogen Economy, ushydrogenstudy.org
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The Role of Hydrogen in a Clean Energy Economy

There are many different regulatory pathways and supportive policies that would need to be
amended to support a hydrogen future
Legislature | Next Legislative Cycle
Leg. Priorities (New and Existent bills)

Regulatory | 3-year Priority Outlook
Effort Level

HIGHER PRIORITY

General (Market Size: N/A)

Regulatory Policies (Incl. CPUC and other Reg. Entities)

Effort Level

General (Market Size: N/A)

1 RPS updates



1 Carbon Neutrality Plan

2 Hydrogen-specific incentives program



Prod., T&D and Storage (Market Size: Storage: $1.0-1.9B Prod: $2.3-4.1B T&D: $5.6-10.2B)



Prod., T&D and Storage (Market Size: Storage: $1.0-1.9B Prod: $2.3-4.1B T&D: $5.6-10.2B)

2 Hydrogen infrastructure plan and owner/operator standards (Reg.)



3 Hydrogen infrastructure plan and owner/operator standards (Leg.)





4 Procurement Mandate / Feed-In Tariff

3 Regulation for T&D and Storage (GRC)



4 Shareholder tariff



5 Pipeline injection standards for hydrogen



6 SMR + CCS pilot for electricity (Ex. Locate a large biogas emitting facility)



7 H2 fuel cell enabled microgrids



8 Behind the meter fuel cell pilot



Mobility (Market Size: $0.8-1.4B)
5 Executive Order N-79-20



6 SB 662 definition of clean hydrogen and targets for hydrogen use



Mobility (Market Size: $0.8-1.4B)
9 FCEV vehicle adoption
• FECV fuel pilot (Client owned or Partner)
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The Role of Hydrogen in a Clean Energy Economy

Collaboration with government agencies will be key in developing hydrogen proposals

LEVEL OF FAVORABILITY

LEVEL OF FAVORABILITY

LEVEL OF FAVORABILITY

LEVEL OF FAVORABILITY

MAIN ISSUE

MAIN ISSUE

MAIN ISSUE

MAIN ISSUE

CAISO will likely develop
market rules that allow
participation of H2 power
resources in wholesale
energy markets, creating
another revenue
opportunity

CARB has identified
limited roles for hydrogen
in the three scenarios that
it has laid out for carbon
neutrality

CPUC is extremely
committed to
electrification, so staff or
advocates may block
hydrogen proposals as
expensive compared to
existing gas and electric
alternatives

CEC’s Integrated Energy
Plan, which includes an
annual rolling 10-year
energy needs report does
not include a role for
hydrogen
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The Role of Hydrogen in a Clean Energy Economy

There are some areas that require further definition that will be critical for the effective
scaling of hydrogen

Negative Bias
towards Hydrogen
• Certain policymakers,
regulators, and end users
may continue to have a
preconceived negative bias
towards hydrogen lowering
incentives, cost recovery,
and demand
• Hydrogen competitiveness
vs. electrification - green
hydrogen is currently
significantly more expensive

No Blending
Standards
• Setting year-over-year
standards for additional
hydrogen in the fuel mix can
aid in bringing hydrogen to
scale
• Blending a small proportion
of hydrogen could be done
safely without any changes
to end-use appliances

Safety Guidelines &
Compliance Protocol
• Federal regulations and
industry standards for
hydrogen will need to come
from the Pipeline &
Hazardous Materials Safety
Administration (PHMSA)

Uncertainty Around
H2 Storage
• Addressing uncertainty
around the ability for in-state
storage and the best
technology to use is crucial
• Taking a coordinated
approach to setting
standards for storage siting

Cost Recovery & Regulatory
Role in Distribution of Costs
• Regulators / entities do not
see a role for utilities within
hydrogen market and may
consider the utility's future
role within the market
limited, restricting options
for cost recovery
• Hydrogen continues to be
less well defined, lacking a
strong legislative base
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