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U.S. Electric power generation and percent share

U.S. electricity generation by fuel, all sectors In 2019, renewable energy—
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Side Note: Generation varies significantly by location

Solar Generation as a % of Total by U.S. State, Wind Energy's Share of State
2010-2019 Electricity Generation, 2019
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U.S. Electric power generation

U.S. electricity consumption Components of annual change o
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U.S. Natural gas consumption

U.S. natural gas consumption Components of annual change
billion cubic feet per day billion cubic feet per day
120 10 . t 2020 U.S. natural gas
net change orecas .
110 N rctIAl consumption down 2.5%
100 g | clectric power from 2019 largely from
gg i — s residential and commercial
20 2.6 demand (offset by small
50 2 ,J increase in demand for
. 0 — : -—4 power production)
30 monthly history 4 -2.1 23 -1.7 Expected to continue to
20 monthly forecast o decline
10 annual average -6
U I T T T _8
2019 2020 2021 2022 2019 2020 2021 2022{___5
Source: U.S. Energy Information Administration, Short-Term Energy Outlook, January 2021 eiré)

Source: https://www.eia.gov/outlooks/steo/data.php?type=Ffigures

JISEA—Joint Institute for Strategic Energy Analysis



U.S. oil and liquid fuels production

U.S. crude oil and liquid fuels production Components of annual change ..

million barrels per day million barrels per day 2020 U.S. liquid fuels
20 3.50 P production (proxy for
18  —yi— R 3.00 consumption) down 12%
16 2.50 natural gas from 2019 due to decline

plant liquids

14 2.00 1.71 crude oil in transportation and
12 total monthly production 1.50 net change industrial demand
10 forecast 1.00 0.78

. annual average 0.50 0.03 ._ Egggcted to rebound by

6 0.00 i —

4 -0.50

2 -1.00

-0.76

0 - . . . -1.50

2019 2020 2021 2022 2019 2020 2021 2022

Source: U.S. Energy Information Administration, Short-Term Energy Outlook, January eﬁ

Source: https://www.eia.gov/outlooks/steo/data.php?type=figures

JISEA—Joint Institute for Strategic Energy Analysis



U.S. LNG exports and export capacity

Monthly U.S. liquefied natural gas (LNG) exports (Jan 2016-Nov 2020) = LNG exports declined over
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U.S. coal consumption

U.S. coal consumption Components of annual change
million short tons million short tons
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U.S. coal consumption accelerated its
decade-long decline in 2020. Consumption
in April 2020 was down 27% from April 2019.

Some predict partial recovery in 2021
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U.S. Power additions

Components of annual change Solar and wind power capacity continued to grow in 2020
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Impact on U.S. GHG Emissions

U.S. annual carbon emissions by source
million metric tons
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In 2020, COVID response accelerated U.S.
greenhouse gas emissions declines

Expected to partially rebound but will decline
continue? Is how and where people live, work,
and travel changed forever?

US greenhouse gas emissions under current federal and state policy
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Impact on Clean Energy Employment

Approaching Year’s End, Clean Energy Employment
Is Down by 13%, With Growth Slowing

8 Total job losses as compared to pre-pandemic levels Includes energy
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Data adapted from BW Research Partnership reports commissioned for E2, E4TheFuture and ACORE using data from the U.S. Bureau of Labor Statistics
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Source: https://morningconsult.com/2020/12/09/clean-energy-jobs-report-november/
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NREL models scenarios of future electricity generation

Low RE Cost
High NG Price
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Generation projections across 45 scenarios: NREL 2020 Standard Scenarios Report: A U.S. VRE — Variable Renewable Energy

Electricity Sector Outlook, https://www.nrel.gov/analysis/standard-scenarios.html
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NREL models scenarios of future electricity generation

Example: Mid Case Scenario B
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Hybrid energy solutions will be needed
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Integration of renewable & carbon capture systems
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New fuels for multiple uses: Hydrogen @Scale

Conventional Storage Hydrogen
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Adaptation of current renewable tech to enable growth

Growing food crops under solar panels and wind Hypothetical 50-megawatt offshore down-wind facing

turbines provides income to farmers, conserves soils, wind turbine for 25-meter deep waters in Gulf of Mexico
and increases energy production

https://openei.org/wiki/InSPIRE

https:, //www colorado edu/ecee/2016/02/17/paos morphing-wind-turbine-inspired-nature
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Sustainable materials, supply chains, circular economy
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Select Elements of Biden Energy Plan

* Rejoin the Paris Accord

e Carbon-free power sector by 2035

* Reduce building carbon footprint 50% by 2035

* Economy-wide net-zero emissions by 2050

* Environmental justice, with emphasis on rural and disadvantaged communities
e Climate-smart agriculture

* Modern infrastructure investments, including rail, public transit, building
upgrades, water systems, green spaces, broadband communications

* Reverse environmental de-regulation

Sources: https://joebiden.com/clean-energy/
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Select Elements of Biden Energy Plan - Research

* Grid-scale storage

e Advanced small nuclear reactors

* Refrigeration and air conditioning with no global warming potential refrigerants
e Zero net energy buildings at zero net cost

* Renewable-generated hydrogen

* Decarbonized industrial heat for steel, concrete, chemicals

* Decarbonized food and agriculture

e Carbon dioxide capture from industry and direct air capture

* Supply chain resilience

Sources: https://joebiden.com/clean-energy/
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Perspectives from a Pandemic Year

Renewable Energy Penetration
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Low RE Cost
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Low RE Cost
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It is hard to predict the future —
Scenarios can help plan approaches and
investments to maximize desired objectives

Long-term trend toward cleaner energy continues —
Focus on fundamental drivers of change including
research, economics, policy, and social values

Disruption can take 10 years or 10 months —
Resilience, flexibility, and diversity are as
important as cost and quality

Our lives were radically changed this year —
Remember that can do more than ever imagined
when we work together




Thank youl!

NREL/PR-6A50-78881

This work was authored by the National Renewable Energy Laboratory, operated by Alliance for
Sustainable Energy, LLC, for the U.S. Department of Energy (DOE) under Contract No. DE-AC36-
08G028308. Funding provided by the Joint Institute for Strategic Energy Analysis. The views
expressed herein do not necessarily represent the views of the DOE, the U.S. Government, or
sponsors.
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