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Sectors decarbonization (2020 vs. 2050)
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Transport

Land use
'BECCS

Decarbonization strategies
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Electricity Decarbonization
Electrification

Non Electricity Decarbonization
Land Use change and CDR

Emissions trends (% 2020)
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PRINCETON: UNRWERSHRY

NET-ZERO AMERICA

POTENTIAL'PATHWAYS, INFRASTRUCTURE, AND IMPACTS

UNIVERSITY for energy+the environment Institute Initiatile

4 High Meadows Carbon
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CO, emissions target - 0.17 GtCO, in 2050
Electrification Low High Less high Less high High High
Wind/solar annual build n/a 10%/y growth limit | 10%/y growth limit | 10%/y growth limit |Recent GW/y limit| 10%/y growth limit
Existing nuclear 50% = 80-ylife| 50% > 80-y life 50% —> 80-y life 50% —> 80-y life 50% = 80-ylife | Retire @ 60 years
New nuclear Disallow in CA Disallow in CA Disallow in CA Disallow in CA Disallow in CA Disallowed
Fossil fuel use Allow Allow Allow Allow Allow None by 2050
Maximum CO,, storage n/a 1.8 Gt/y in 2050 1.8 Gt/y in 2050 1.8 Gt/y in 2050 3 Gt/y in 2050 Not allowed
e b n/a 13 EJ/y by 2050 (0.7 Gt/y biomass) 23 EJ/y by 2050 13 EJ/y by 2050 (0.7 Gt/y biomass)

[No new land converted to bioenergy|

(1.3 Gt/y biomass)

[No new land converted to bioenergy|
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CO2 Emissions (billion tonnes)
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Fossil fuel use declines
significantly in all net-
zero pathways; coal use
all but disappearing by
2030.

I natural gas

" coal

"l coke
diesel

~ gasoline
jet fuel

- LPG

" residual petroleum
industrial co2

| geologic sequestration

Carbon storage in long-lived
products is included in the
modeling, but is not shown
explicitly here.
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Flexible Scale

32 Energy &
Economy
Regions

384 Land
Regions

235
Water
Basins

Reduced-
Form ESM
(Hector)

Market Equilibrium
Solution

Community Model Flexible Time Scale
http://jgcri.github.io/gcam-doc/toc.html GCAM Core runs at 5 years; capability to run at one year;

ancillary models run at finer scale
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RESOURCE IMPORT & PRODUCTION ENERGY TRANSFORMATION ENERGY MARKET END USES
(National Energy Statistics) (National Energy Plans) (Market Clearing Prices) (Sectoral Technology Assumptions)
> Liquids Liquids
Productlon Refining Market
Bi Bioenergy AAAA > Bioenergy
ioenergy
= =
Production Market
\4
Natural Gas > ; YV @ Natural Gas
Production d Processing Market
Uranium > Hydrogen
Production m_ l Market
\4 Electricity
— I
Electric Power

Generation

Buildings
Sector

Industrial
Sector

Transport
Sector
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2050 total DAC cost
($/tC0O,)

|| $297-305
[ $305 - 323
B 5323 - 377
B 5377 - 403

Technology Natural Gas Electricity Non-Energy Cost
(GJACO») (GJHCO») (2015 $/tCO.)

Low cost DAC 5.3 1.3 4.7 180

(iIn main)

High cost DAC 8.1 1.8 4.7 300

Source: Fuhrman et al. 2020, Nature Climate Change
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