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Transportation in Climate Change Mitigation

• Transportation is the largest source of 
greenhouse gas (GHG) emissions today

• Also responsible for 50% of energy 
expenditures and major local air 
pollution issues

• Addressing the climate crisis is critical 
for the United States and will require 
rapid, widespread, and major 
transformation of many complex 
systems that are closely intertwined with 
our economy and way of life, including 
all transportation systems

2019 U.S. GHG emissions
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Requires Major Change from the Status Quo

• Incremental change does not get us 
to net-zero, requires coordinated 
strategy and direction now

• Must tackle all aspects of 
transportation, starting from 
mobility needs for passenger 
and freight, travel options, 
vehicles, and fuels

• The magnitude of industrial 
change and direct consumer 
touch points with transportation 
require market-pull solutions
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A Whole-of-Government Decarbonization Vision

• The U.S. long-term strategy establishes a 
goal of net-zero GHG emissions by no later 
than 2050 and a 50–52% reduction by 
2030 (from 2005 levels) in economy-wide 
net GHG emissions

• The sense of urgency is high: climate crisis 
requires rapid, widespread, and major 
transformations of many complex systems 
that are closely intertwined

• Transportation projected to remain largest 
source of emissions until 2040, but on a 
pathway to 80–100% emissions-reduction 
by 2050 https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strategy.pdf 

https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strategy.pdf
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Federal Coordination on Transportation – The MOU

“In recognition of the critical role that the transportation sector will play in addressing the global 
climate crisis and building a clean economy, the Parties undertake this MOU to ensure the highest level 
of collaboration and coordination. The Parties plan to coordinate on policy and accelerate the research, 
development, demonstration, and deployment needed for innovative solutions and technologies that 
enable a clean, safe, accessible, equitable, and decarbonized transportation system for all.”

Memorandum of Understanding signed on September 15, 2022
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MOU Press Release Quotes

“A modernized transportation sector, equipped with accessible clean energy technologies, is critical for providing 
commuting options that are more affordable, more secure, and produce less pollution.” 
--U.S. Secretary of Energy Jennifer M. Granholm

“With this agreement, we will collaborate across the federal government to reduce greenhouse gas emissions 
and deliver the clean transportation future that Americans want and deserve." 
--U.S. Transportation Secretary Pete Buttigieg

“… EPA is working with our federal partners to aggressively reduce pollution that is harming people and our 
planet – while saving families money at the same time. At EPA, our priority is to protect public health, especially 
in overburdened communities, while advancing the President’s ambitious climate agenda. This MOU is a step 
forward in delivering on those goals and accelerating the transition to a clean transportation future.” 
--U.S. Environmental Protection Agency Administrator Michael S. Regan

“The people HUD serves deserve clean, affordable transportation options. HUD is proud to join our federal 
partners… to ensure that clean transportation investments are made equitably and include communities and 
households that have been most harmed by environmental injustice.” 
--U.S. Housing and Urban Development Secretary Marcia L. Fudge

https://www.energy.gov/articles/biden-harris-administration-announces-interagency-commitment-lower-transportation
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Landmark Legislation to Support Decarbonization

Bipartisan Infrastructure Law (November 2021)
Inflation Reduction Act (August 2022)
- A once-in-a-generation investment in 

infrastructure, technology, and supply chains 
- Combined, these laws are projected to lower 

economy-wide emissions more than 40% by 2030 
in transportation: 

- Funding for transit, rail, and active transportation
- Buildouts of electric vehicle charging and 

sustainable fuel infrastructure 
- New and improved clean vehicle and fuels tax 

credits
- Sustainable aviation fuel tax credits 
- Rebates for clean school buses and trucks
- Clean ports 
- Investments along the electric vehicle and battery 

supply chains
- And much more…

With the truly unprecedented investments from BIL 
and the Inflation Reduction Act, we have a rare 
opportunity to move further and faster than we ever 
have in the past. 
--U.S. Environmental Protection Agency 
Administrator Michael S. Regan, 11/15/2022
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Endorsement of Zero-Emission Transport

• At COP-27 on Nov. 16, 2022, the 
United States signed the Global 
Memorandum of Understanding on Zero-
Emission Medium- and Heavy-Duty 
Vehicles (Global MOU). 

• First introduced at COP-26, the 
Global MOU puts countries on a path 
to 100% new zero-emission medium- 
and heavy-duty vehicle sales by 2040 
at the latest, with an interim goal of 
at least 30% new sales by 2030.

https://globaldrivetozero.org/mou/
https://globaldrivetozero.org/mou/
https://globaldrivetozero.org/mou/
https://globaldrivetozero.org/mou/
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The Strategies

Three strategies to address these three fundamental drivers of transportation emissions:

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 =  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 ∗  𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 ∗  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐼𝐼𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛

PREDECISIONAL: DO NOT SHARE, CITE, OR DISTRIBUTE
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Clean Vehicles/Fuels: Multiple, Targeted Solutions Needed

2019 U.S. GHG emissions • On-road vehicles can largely be 
electrified leveraging cheap and 
abundant clean electricity, but fleet 
turnover is slow

• Strategy must also address remaining 
modes (projected to grow more rapidly)

• Electrification, hydrogen, and 
sustainable fuels will be critical to these 
other sectors

• Diversification also improves resiliency

• Focus on solutions that can be 
incrementally deployed
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• Goal of 50% zero-emission light-duty vehicle by 2030 (EO 14037) supporting a 
pathway for full adoption

• Deploy 500,000 EV chargers by 2030

• Ensure 100% federal fleet procurement be zero-emission by 2027

Electric Light-Duty Vehicles
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Zero-Emission Commercial Vehicles

• With continued improvements in vehicle and fuel 
technologies (in line with DOE targets and vetted with 
industry), zero-emission vehicles (ZEVs) can reach total-
cost-of-driving parity with conventional diesel vehicles 
by 2035 for all (medium- and heavy-duty) vehicle 
classes without incentives

• Two technological solutions—battery electric vehicles 
(BEVs) and fuel cell electric vehicles (FCEVs)—are viable 
in multiple market segments, offering alternative 
pathways for decarbonization

– BEVs tend to become cost-competitive for smaller trucks 
and short-haul (<500-mile) heavy trucks by 2030-2035

– Hydrogen FCEVs tend to become cost-competitive for 
long-haul (>500-mile) heavy trucks by 2035 

– Sustainable fuels can reduce emissions from legacy 
vehicles (possibly 10+ billion gallons in 2050)

Example of  a ZEV reaching 
cost parity with ICEV

Cost parity = ZEV reaches breakeven within 
assumed financial horizon (despite higher 

vehicle cost, thanks to lower operational costs)
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Aviation

The 2021 U.S. Aviation Climate Action 
Plan describes a whole-of-government 
approach to achieve net-zero emissions 
in the U.S. aviation sector by 2050:
• Production and use of 

Sustainable Aviation Fuels (SAF)
• Electrification and potentially hydrogen 

as solutions for short-haul aviation
• Development of new, more efficient 

aircraft and engine technologies
• Improvements in aircraft operations 

throughout the National Airspace 
System

• Advancements in airport operations 
across the United States

https://www.faa.gov/sustainability/aviation-climate-action-plan
https://www.faa.gov/sustainability/aviation-climate-action-plan
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Projected Fuel Demand and Sustainable Biomass Supply
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What’s Next?

Biden-Harris Administration Announces Interagency (DOE/DOT/EPA/HUD) Commitment to Lower 
Transportation Emissions and Consumer Costs, Bolster Domestic Energy Security

“With this agreement, we will collaborate across the federal government to reduce greenhouse gas 
emissions and deliver the clean transportation future that Americans want and deserve," said U.S. 
Transportation Secretary Pete Buttigieg

Release of the U.S. NATIONAL BLUEPRINT FOR TRANSPORTATION DECARBONIZATION at the 
Transportation Research Board Annual Meeting on January 10, 2023 

https://www.energy.gov/articles/biden-harris-administration-announces-interagency-commitment-lower-transportation
https://www.energy.gov/articles/biden-harris-administration-announces-interagency-commitment-lower-transportation
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Blueprint Rollout – TRB Annual Meeting

Join Us!!
Your feedback needed
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Blueprint Rollout – SAE Government/Industry

Join Us!!
Your feedback needed
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Thank you!
Matteo.Muratori@NREL.gov

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-AC36-08GO28308. Funding provided by the 
U.S. Department of Energy Office of Energy Efficiency and Renewable Energy Vehicle Technologies Office. The views 
expressed in the article do not necessarily represent the views of the DOE or the U.S. Government. The U.S. 
Government retains and the publisher, by accepting the article for publication, acknowledges that the U.S. Government 
retains a nonexclusive, paid-up, irrevocable, worldwide license to publish or reproduce the published form of this work, 
or allow others to do so, for U.S. Government purposes. NREL/PR-5400-84847
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EERE Mission & Goals

Our mission is to drive the research, development, demonstration, and 
deployment of innovative technologies, systems, and practices that will 
put America on an irreversible path to:

• Achieve a carbon-free electricity sector by 2035

• Equitably transition America to net-zero greenhouse gas emissions 
economy-wide by no later than 2050

Environmental and 
Energy Justice

Diversity
in STEM

State and Local 
Partnerships

Workforce 
Development

EERE MISSION

KEYS TO ENSURE THE GREATEST IMPACT

100% decarbonized 
electric grid 

by 2035

Decarbonize 
transportation 

across all modes

Decarbonize 
energy intensive 

industries

Reduce the 
carbon footprint 

of buildings

Enable a 
net-zero 

agricultural sector

PRIORITIES
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The Path to 2050

Before 2030 – Setting the Course: Research and 
Investments to Support Deployment
- Maximize the impact of the historic BIL/IRA investments 

and catalyze collaboration and private investments

2030-2040 – Accelerating Change: Scaling Up Deployment 
of Clean Solutions 
- Adapt strategies and implementation plans in response 

to global events, consumer response, and technology 
progress

2040-2050 – Completing the Transition: A Sustainable and 
Equitable Future
- Ensure that no one is left behind and do our part to 

achieve a net-zero emissions economy
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