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Motivation and context: why are we using PATHWAYS?

+ PATHWAYS adds energy demands from sectors not modeled by CEC, and adds emission factors,
to arrive at an economy-wide picture of energy demand and emissions

+ These economy-wide results allow us to determine compliance with emission reduction targets
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What is PATHWAYS?

+ PATHWAYS is an economy-wide, bottom-up
model of energy demand and emissions,
that evaluates emissions and cost
implications of user-defined technology
transformation scenarios

+ PATHWAYS is used by the CEC, CPUC, and
CARB to evaluate the emissions
implications of various infrastructure
transformation trajectories, and to evaluate
tradeoffs between different decarbonization

strategies

+ For this project, we are using CEC inputs
for residential, commercial, and
transportation energy demand
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Scenario assumptions

+ In this project, we evaluate three scenarios: Reference, High Electrification Policy Compliance, and
High Electrification Mitigation

Assumptions

Reference

High Electrification Policy

High Electrification Mitigation

Non-Combustion

Align with current trends (some progress on

SB 1383: 40% reduction by 2030.

Category Compliance
/ﬂ\ Residential
Energy demand
provided by 1] Commercial Align with CEC modeling Align with CEC modeling Align with CEC modeling
CEC modeling
(2= ) Transportation
~ Industry nearly decarbonized by 2050
Energy demand h Industry No industry decarbonization No industry decarbonization through CCS, hydrogen, and
provided by electrification
PATHWAYS
@ Agriculture No agriculture decarbonization No agriculture decarbonization No agriculture decarbonization
o Electric | Align with current policy: 38 MMT by 2030,  Align with current policy: 38 MMT by 2030, Afgg",/erilts:np;'(‘a‘g:ﬂgg '\QMEO%Z(?E?’
Energy supply Il\ Generation 60% RPS 60% RPS ° 100) y by
and non-
combustion .
emissions [ 4 SO LCFS: 20% Cl reduction by 2030 LCFS: 20% CI reduction by 2030 SEIFS BN 2060, TEEEEEE LR O
modeled in Fuels ' ' advanced biofuels afterwards
PATHWAYS
=

Emissions
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Exajoules

Scenario results: Reference

+ Energy demand results in Reference scenario show gradually increasing electric load, and
gradual increase in Renewable Diesel blending due to LCFS

+ Emissions decline over time, but do not come close to GHG reduction goal of 40% below 1990

levels by 2030

+ Note jet fuel demand for out of state flights is not included in CARB GHG inventory, nor is it
accounted for in our GHG goals, but it is included here for reference

Energy Demand in BAU Reference Scenario
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Scenario results: High Electrification Policy Compliance

+ Energy demand results in High Electrification Policy Compliance scenario show a near-doubling of
electric load by 2050, and a corresponding efficiency benefit

+ Emissions decline faster than Reference scenario, but still do not reach 40% by 2030 GHG

reduction goal

Energy Demand in High Electrification

Policy Compliance Scenario
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Scenario results: High Electrification Mitigation

+ Energy demand results in High Electrification Mitigation scenario show electric load more than

doubling by 2030

+ Emissions reach 2030 GHG reduction goal of 40% below 1990 levels, but do not reach 2050 goal of

80% below 1990 levels

Energy Demand in High
Electrification Mitigation Scenario
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Scenario results summary: emissions

+ Reference and Policy Compliance scenarios do not achieve California’s GHG goals of 40%
reductions below 1990 levels by 2030 or 80% reductions by 2050

+ Mitigation scenario achieves 2030 goal, but does not achieve 2050 goal
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Scenario results in context: comparison to SB 100 High

Electrification scenario

+ Mitigation scenario in this work is similar to SB 100 High Electrification scenario, which is based

on an E3 2018 PATHWAYS study

+ Main difference is that SB 100 High Electrification scenario achieves deeper GHG reductions post-

2030, particularly in Electric Generation

+ Previous PATHWAYS scenarios also have not included jet fuel demand for out-of-state flights

This Work: Emissions in High Electrification

Mitigation Scenario
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How does electric sector emissions accounting work
under SB 100?

Emissions in High Electrification
Mitigation Scenario

+ In mitigation scenario, despite SB 100 Jet Fuel (Out.of-State Fights)
constraint for 100% clean energy, ] w—Reryaing aniWacte
electric sector emissions still represent 350 T anowe
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Scenario results: emission factors

+ Emission factors for diesel and electricity decline in all scenarios due to renewable fuels and
electricity, but especially so in mitigation scenario

+ Natural gas emission factor also declines in mitigation scenario, due to addition of renewable
natural gas

+ Note these are direct emissions, as measured by CARB GHG inventory, and not lifecycle

emissions
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Key takeaways

[}

+ Reference scenario shows that
current policies are insufficient to

(&)}

Jet Fuel (Out-of-State Flights)
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take us to our GHG goals < = o
u = - * Jet Fuel (Out-of-State Flights)
+ Policy compliance scenario shows ’ = Tt o 100
i H 1 ! B Industrial
that, even with expected new policies, _
we are still likely to fall short of our bl
2030 GHG goal o
—— Electricity

+ Mitigation scenario shows the level of
effort that would be necessary to
reach our 2030 GHG goals— but even
this scenario falls short of our 2050
goal

@Energy Environmental Economics

T T T T T 1
2020 2025 2030 2035 2040 2045 2050

13



@ Energy+Environmental Economics

Appendix
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Energy demand by sector

Final Energy Demand by Sector in BAU Reference Scenario
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Final Energy Demand by Sector in High Electrification Mitigation Scenario
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MMT CO2e

Emissions by economic sector

Total Emissions in BAU Reference Scenario
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