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AS the world leader in technology, American innovation and ingenuity have historically transformed how we travel and
connect with one another. Under this Administration, President Donald J. Trump has stressed the importance of ensuring
America’s continued leadership in emerging technologies, including Automated Vehicles (AVs). With the development

of AVs, America has the potential to once again transform the future of transportation, while also increasing economic
growth and overall productivity. AVs—if developed properly- also have the potential to make our roadways safer by
reducing crashes caused by human error, including crashes involving impaired or distracted drivers.

The release of Ensuring American Leadership in Automated Vehicle Technologies: Automated Vehicles 4.0 (AV 4.0) marks another
milestone in American innovation. The White House and the U.S. Department of Transportation (USDOT) developed AV 4.0
to unify efforts in automated vehicles across 38 Federal departments, independent agencies, commissions, and Executive
Offices of The President, providing high-level guidance to Federal agencies, innovators, and all stakeholders on the U.S.
Government’s posture towards AVs.

The USDOT is actively preparing for emerging technologies by engaging with new technologies to address legitimate
public concerns about safety, security, and privacy without hampering innovation. With the release of Automated Driving
Systems 2.0: A Vision for Safety (ADS 2.0) in September 2017, the USDOT provided voluntary guidance to industry, as well as
technical assistance and best practices to States, offering a path forward for the safe testing and integration of Automated
Driving Systems. In October 2018, Preparing for the Future of Transportation: Automated Vehicles 3.0 (AV 3.0) introduced guiding
principles for AV innovation for all surface transportation modes, and described the USDOT’s strategy to address existing

barriers to potential safety benefits and progress.

Building upon these efforts, AV 4.0 details 10 U.S. Government principles to protect users and communities, promote
efficient markets, and to facilitate coordinated efforts to ensure a standardized Federal approach to American leadership
in AVs. It also presents ongoing Administration efforts supporting AV technology growth and leadership, as well as
opportunities for collaboration including Federal investments in the AV sector and resources for AV sector innovators.

The landscape for AV innovation is complex and evolving. While significant investments and achievements are being made
by industry, academia, and nonprofit organizations, further development of the technology itself is needed. Therefore,
this Administration continues to evaluate its priorities for Federal research and development to ensure that investments
advance AV innovations without duplicating industry efforts.

The future of transportation holds tremendous promise to strengthen the U.S. economy and make life safer and more mobile

for all Americans. We look forward to continued efforts to ensure America leads the world in automated vehicle technologies.

Chao

Elaine L. Chao

United States Secretary of Transportation

Michael Kratsios
\ , United States Chief Technology Officer
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Executive Summary

The United States Government is committed to fostering surface transportation innovations to ensure the United States
leads the world in automated vehicle (AV) technology development and integration while prioritizing safety, security,
and privacy and safeguarding the freedoms enjoyed by Americans. The U.S. Government recognizes the value of industry
leadership intheresearch, development, and integration of AVinnovations. Such innovation requires appropriate oversight
by the Government to ensure safety, open markets, allocation of scarce public resources, and protection of the public
interest. Realizing the full potential of AVs will require collaboration and information sharing among stakeholders from
industry, State, local, tribal, and territorial governments, academia, not-for-profit organizations, standards development
organizations (SDO), and the Federal Government.

AV 4.0 presents a unifying posture to inform collaborative efforts in automated vehicles for all stakeholders and outlines
past and current Federal Government efforts to address these areas of concern. AV 4.0 establishes U.S. Government
principles that consist of three core interests, each of which is comprised of several sub-areas.

I. Protect Users and Communities
1. Prioritize Safety
2. Emphasize Security and Cybersecurity
3. Ensure Privacy and Data Security
4, Enhance Mobility and Accessibility
Il. Promote Efficient Markets
5. Remain Technology Neutral
6. Protect American Innovation and Creativity
7. Modernize Regulations
Il Facilitate Coordinated Efforts
8. Promote Consistent Standards and Policies
9. Ensure a Consistent Federal Approach
10. Improve Transportation System-Level Effects

While AV 4.0 cannot practically address all areas related to AVs, our intent is to facilitate and guide future efforts in a safe
and consistent way in order to embolden AV innovators and entrepreneurs and enable the public.

I. Automated Vehicles

The United States Government is committed to fostering surface transportation innovations to ensure the United States
leads the world in automated vehicle (AV) technology development and integration while prioritizing safety, security,
and privacy and safeguarding the freedoms enjoyed by Americans. The U.S. Government recognizes the value of industry
leadership in the research, development, and integration of AVinnovations. Such innovation requires appropriate oversight
by the Government to ensure safety, open markets, allocation of scarce public resources, and protection of the public
interest. Realizing the full potential of AVs will require collaboration and information sharing among stakeholders from
industry, State, local, tribal, and territorial governments, academia, not-for-profit organizations, standards development
organizations (SDO), and the Federal Government.

This document is not intended to be an exhaustive catalog of Federal efforts, roles, or responsibilities. Rather, it outlines
certain past and current Federal efforts, and compiles available key resources for innovators and entrepreneurs in the
surface transportation AV domain. Our purpose is to document a sample of U.S. Government investments and resources
related to AVs in order to support American leadership in AV and AV-related research and development (R&D).
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As such, the U.S. Government AV principles outlined here may align to a greater or lesser extent with any given Federal
agency’s mission and areas of responsibilities. They are not intended to define the extent of concerns, but rather to inform
efforts to work together in the AV domain.

Potential Benefits of Automated Vehicle Technology

There are many potential benefits to increasing R&D efforts for AV technology and furthering its broad adoption and
use in the U.S. surface transportation system. Potential benefits to the American public could include improved safety
and a reduction in roadway fatalities; improved quality of life, access, and mobility for all citizens; lower energy usage;
and improved supply chain management.! Today’s Advanced Driver Assistance Systems (ADAS) that help vehicles avoid
collisions form the building blocks for tomorrow’s Automated Driving Systems (ADS). Advances in these technologies can
reduce roadway crashes, fatalities, and injuries and assist the USDOT in “managing safety risks along the path to the full
commercial integration of AV technology.”

The National Highway Traffic Safety Administration (NHTSA) has highlighted four main areas of potential benefit with regard
to AVs: safety, economic and societal benefits, efficiency and convenience, and mobility.® AVs also have great potential
benefit for improving public safety on roadways. NHTSA’s Fatality Analysis Reporting System report of traffic fatalities for
2018 found that 36,560 people died from motor vehicle crashes in the U.S.* By eliminating the possibility of human error or
poor human choices (e.g., impairment or distraction) while driving, ADS has enormous potential to save lives and reduce
the economic burden associated with crashes.

The potential economic and societal benefits of AVs could also be substantial, including increased economic productivity
and efficiency, reduced commuting time, and even the potential reduction of the environmental impact of conventional
surface vehicles while increasing overall system energy efficiency.® In addition, adoption of AVs may provide mobility to
citizens who currently face transportation challenges, increasing their access to jobs and services and their ability to live
independently.®

AVs also have strong potential for increased benefits in more specialized operational design domains (ODD) such as,
the agricultural domain, automated tractors and farm equipment have the potential to allow American farmers to track
multiple vehicles and monitor field operations remotely. In addition, continued improvements in sensor technologies and
software increasingly will allow equipment to operate in more complex environments and make precise observational
decisions, deploying herbicides only when weeds are detected, for example.” In the arena of commercial freight transport,
AVs have the potential to safely haul freight long distances, which could decrease long-haul transport times and improve

1 U.S. Congressional Research Service. Autonomous Vehicles: Emerging Policy Issues (IF10658 VERSION 3; May 23, 2017), by Bill Canis. https://crsreports.
congress.gov/product/pdf/IF/IF10658

2 Chao, Elaine L. “AV 3.0 Roll Out remarks by USDOT Secretary of Transportation Elaine L. Chao” https://www.transportation.gov/briefing-room/av-30-
roll-out

3 National Highway Traffic Safety Administration. Automated Vehicles for Safety. https://www.nhtsa.gov/technology-innovation/automated-
vehicles#topic-benefits

4 National Highway Traffic Safety Administration. Automated Vehicles for Safety. https://www.nhtsa.gov/technology-innovation/automated-
vehicles#topic-benefits

5 Groshen, Erica, John Paul Macduffie, Susan Helper, and Charles Carson. 2018. America’s Workforce and the Self-Driving Future: Realizing Productivity
Gains and Spurring Economic Growth. Washington, DC: Securing America’s Future Energy. https://avworkforce.secureenergy.org/wp-content/
uploads/2018/06/Americas-Workforce-and-the-Self-Driving-Future_Realizing-Productivity-Gains-and-Spurring-Economic-Growth.pdf

6 For more information, see the following NSTC report: https://www.whitehouse.gov/wp-content/uploads/2019/03/Emerging-Tech-to-Support-
Aging-2019.pdf

7 McMahon, Karen. 2018. “Automated Farm Equipment Poised to Transform Production Practices.” http://www.syngenta-us.com/thrive/research/
automated-farm-equipment.html
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supply chain management efficiencies. AV technology also has the potential to dramatically reduce congestion—one of the
highest costs for freight movement—and to enable platooning technology that can reduce energy costs.®

Given that ADS are still currently in the R&D phase and not available for consumer purchase, data on collision rates for ADS
under real-world conditions are limited at this time and a standardized vocabulary and methodology for evaluating and
regulating their safety is still being developed by NHTSA, State regulators, and other stakeholders.® However, numerous
technologies that are related to ADS, such as automatic emergency braking, lane departure warning, and adaptive cruise
control, are already being incorporated into conventional vehicles and their effect on collision rates can be evaluated.

AVs hold enormous potential to promote the independence, economic opportunities, and social well-being of older
Americans and persons with disabilities by offering independent mobility for daily activities. Reducing transportation
related obstacles would enable new employment opportunities for individuals with disabilities and could save billions
annually in healthcare expenditures from missed medical appointments.’® Ensuring that AVs will meet the needs of
Americans of all abilities will require carefully thought-out inclusive design to ensure widespread usability and market
potential for persons with all types of disabilities—visual, auditory, cognitive, mobility, and others.*!

The introduction of AVs in the coming decades has the potential to substantially affect many sectors of daily life. The U.S.
Government’s deliberate and forward engagement of all stakeholders—including industry, government, the workforce,
and the public—could help fulfill the potential for AVs to improve the quality of life for all Americans and grow the U.S.
economy.

U.S. Government Automated Vehicle Technology Principles

USDOT, through Preparing for the Future of Transportation: Automated Vehicles 3.0, developed principles that encompassed
the equities of USDOT. In order for the American public to fully reap the individual, societal, and economic benefits of AV
technology, the National Science and Technology Council’s (NSTC) Automated Vehicle Fast Track Action Committee (AV
FTAC) expanded upon USDOT’s principles and adopted a total of 10 principles to protect users and communities, promote
efficient markets, and facilitate coordinated efforts. Together, these principles will foster research, development, and
integration of AVs in the United States and guide consistent policy across the U.S. Government.

The U.S. Government will be proactive about AVs and will provide guidance, best practices, conduct research and pilot
programs, and other assistance to help stakeholders plan and make the investments needed for a dynamic and flexible
future for all Americans. We will also prepare for complementary technologies that enhance the benefits of AVs, such as
communications between vehicles and the surrounding environment, but will not assume universal implementation of
any particular approach.

8 DOE, Office of Energy Efficiency & Renewable Energy, Platooning Trucks to Cut Cost and Improve Efficiency. https://www.energy.gov/eere/articles/
platooning-trucks-cut-cost-and-improve-efficiency

9 Fraade-Blanar, Laura, Marjory S. Blumenthal, James M. Anderson, and Nidhi Kalra. 2018. Measuring Automated Vehicle Safety: Forging a Framework.
Santa Monica, CA: RAND Corporation. https://www.rand.org/pubs/research_reports/RR2662.html

10 Claypool, Henry, Amitai Bin-Nun, and Jeffrey Gerlach. 2017. Self-Driving Cars: The Impact on People with Disabilities. Boston, MA: Ruderman Family
Foundation. https://rudermanfoundation.org/wp-content/uploads/2017/08/Self-Driving-Cars-The-Impact-on-People-with-Disabilities_FINAL.pdf

11 Bierstedt, Jane et al., 2014, “Effects of Next-Generation Vehicles on Travel Demand and Highway Capacity,” Princeton University. https://www.
fehrandpeers.com/wp-content/uploads/2015/07/FP_Think_Next_Gen_Vehicle_White_Paper_FINAL.pdf

12 Preparing for the Future of Transportation: Automated Vehicle 3.0, USDOT. https://www.transportation.gov/sites/dot.gov/files/docs/policy-initiatives/
automated-vehicles/320711/preparing-future-transportation-automated-vehicle-30.pdf
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I. Protect Users and Communities

AVs have the potentialtoimprove physical safety for vehicle operators and occupants, pedestrians, bicyclists, motorcyclists,
and other travelers sharing the road. To realize these benefits, we must attend to the public’s safety, security, and privacy.

1. Prioritize Safety

The U.S. Government will lead efforts to facilitate the safe integration of AV technologies, address potential safety risks,
enhance the life-saving potential of AVs, and strengthen public confidence in these emerging technologies. The U.S.
Government will also enforce existing laws to ensure entities do not make deceptive claims or mislead the public about
the performance capabilities and limitations of AV technologies including, for example, deceptive claims relating to
vehicle safety or performance.

2. Emphasize Security and Cybersecurity

The U.S. Government will support the design and implementation of secure AV technologies, the systems on which
they rely, and the functions that they support to adequately safeguard against the threats to security and public safety
posed by criminal or other malicious use of AVs and related services. The U.S. Government will work with developers,
manufacturers, integrators, and service providers of AVs and AV services to ensure the successful prevention, mitigation,
and investigation of crimes and security threats targeting or exploiting AVs, while safeguarding privacy, civil rights, and
civil liberties. These efforts include the development and promotion of physical and cybersecurity standards and best
practices across all data mediums and domains of the transportation system to deter, detect, protect, respond, and
safely recover from known and evolving risks.

3. Ensure Privacy and Data Security

The U.S. Government will use a holistic, risk-based approach to protect the security of data and the public’s privacy as AV
technologies are designed and integrated. This will include protecting driver and passenger data as well as the data of
passive third-parties—such as pedestrians about whom AVs may collect data—from privacy risks such as unauthorized
access, collection, use, or sharing.

4. Enhance Mobility and Accessibility

The U.S. Government embraces the freedom of the open road, which includes the freedom for Americans to drive their
own vehicles. The U.S. Government envisions an environment in which AVs operate alongside conventional, manually
driven vehicles and other road users; therefore, the U.S. Government will protect the ability of consumers to make the
mobility choices that best suit their needs. The U.S. Government will support AV technologies that enhance freedom by
providing additional options for consumers to access goods and services, allowing individuals to live and work in places
that fit their families’ needs and expanding access to safe, affordable, accessible, and independent mobility options to
all people, including those with disabilities and older Americans.

II. Promote Efficient Markets

AVs offer a dynamic area for R&D. To promote rapid development of the technologies underlying AVs, the U.S. Government
will promote market efforts for American investment and innovation.

5. Remain Technology Neutral

The U.S. Government will adopt—and promote the adoption on an international level of—flexible, technology-neutral
policies that will allow the public, not the Federal Government or foreign governments, to choose the most economically
efficient and effective transportation and mobility solutions.
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6. Protect American Innovation and Creativity

The U.S. Government will continue to advance pro-growth policies to protect our economic prosperity and innovative
competitiveness, promote new engines of growth, and to prioritize America’s innovative and creative capacity in all
sectors, including AVs. The U.S. Government will continue to promote sensitive emerging technologies through the
protection and enforcementofintellectual property rights—patents, trademarks, copyrights, and trade secrets—technical
data, and sensitive proprietary communications and will continue to work to prevent other nations from gaining unfair
advantage at the expense of American innovators.

7. Modernize Regulations

The U.S. Government will modernize or eliminate outdated regulations that unnecessarily impede the development of
AVs—or that do not address critical safety, mobility, and accessibility needs—to encourage a consistent regulatory and
operational environment. In doing so, it will promote regulatory consistency among State, local, tribal and territorial, and
international laws and regulations so that AVs can operate seamlessly nationwide and internationally. When regulation
is needed, the U.S. Government will seek rules, both at home and abroad, that are as performance-based and non-
prescriptive as possible and do not discriminate against American technologies, products, or services.

II1. Facilitate Coordinated Efforts

AVs touch upon areas of concern to Federal, State, local, tribal, and territorial governments, while also directly affecting
international cooperation. This complex governance environment offers opportunities for collaboration, facilitation, and
information sharing.

8. Promote Consistent Standards and Policies

The U.S. Government will prioritize participationin and advocate abroad for voluntary consensus standards and evidence-
based and data driven regulations. The U.S. Government will engage State, local, tribal and territorial authorities as
well as industry to promote the development and implementation of voluntary consensus standards, advance policies
supporting the integration of AVs throughout the transportation system, and seek harmonized technical standards and
regulatory policies with international partners.

9. Ensure a Consistent Federal Approach

The U.S. Government will proactively facilitate coordination of AV research, regulations, and policies across the Federal
Government to ensure maximum effectiveness and leverage inter-agency resources. The U.S. Government will ensure all
Federal dollars used for automated and connected vehicle research, grants, and any other Federal funding opportunities
will comply with Executive Order 13788 (Buy American and Hire American), Executive Order 13881 (Maximizing Use
of American-Made Goods, Products, and Materials), and all current laws, regulations, and Executive orders to ensure
American growth and leadership in AV technology.

10. Improve Transportation System-Level Effects
The U.S. Government will focus on opportunities to improve transportation system-level performance, efficiency, and
effectiveness while avoiding negative transportation system-level effects from AV technologies.



6 ENSURING AMERICAN LEADERSHIP IN AUTOMATED VEHICLE TECHNOLOGIES: AUTOMATED VEHICLES 4.0

II. Administration Efforts Supporting Automated Vehicle
Technology Growth and Leadership

The Administration has prioritized the development of AVs, including them as part of the Fiscal Year (FY) 2021 Administration
Research and Development Budget Priorities.’>*

The Administration, through the NSTC and the White House Office of Science and Technology Policy (OSTP), has convened
workshops and published strategy documents to inform efforts in a number of building blocks for AV technology growth,
outlined below. Moreover, the U.S. Government addresses a wide range of concerns related to AVs from conceptualization,
through R&D, to support of commercialization. Asample of those effortsis provided here to outline these broad investments.

Advanced Manufacturing

The NSTC released A Strategy for American Leadership in Advanced Manufacturing in October 2018, which presents the
Administration’s vision for American leadership in advanced manufacturing across industrial sectors to ensure national
security and economic prosperity.*® Advanced manufacturing offers the promise of increasing productivity and efficiency
for existing product types, as well as allowing for entirely new production methods.

Artificial Intelligence and Machine Learning

On February 11,2019, President Donald J. Trump signed Executive Order 13840 Maintaining American Leadership in Artificial
Intelligence (Al), which launched the American Al Initiative. This initiative implements a whole-of-government national
strategy in collaboration and engagement with the private sector, academia, the public, and like-minded international
partners. It directs Federal agencies to pursue a multipronged approach to advance Al, including: promoting sustained
Al R&D investment, enhancing access to high-quality cyberinfrastructure and data, removing barriers to Al innovation,
providing education and training opportunities to prepare the American workforce for Al, and fostering an international
environment favorable to American Al innovation.

Connected Vehicles and Spectrum

In June 2018, the Federal Communications Commission (FCC) released the Facilitate America's Superiority in 5G Technology
Plan (also known as the 5G FAST Plan). This plan includes three key components: (1) pushing more spectrum into the
marketplace; (2) updating infrastructure policy; and (3) modernizing outdated regulations.*® High-speed communications
support Vehicle-to-Vehicle (V2V) and Vehicle-to-Everything (V2X) environment data exchange. Such data exchange allows
AVs to receive and contribute data beyond their on-board sensors’ physical range. Wireless technologies that complement
the capabilities of automated vehicle technologies are a priority of the current administration.”

STEM Education

AVs are an application of a variety of contributing and complementary technologies, including advanced manufacturing,
high-speed communications technologies, advanced computational capabilities, computer vision, advanced sensors,
data science, machine learning, and artificial intelligence. As such, education in science, technology, engineering, and
mathematics (STEM) and computer science plays a critical role in these technological advancements. The NSTC released

13 “Additional R&D is needed to safely and efficiently integrate autonomous driving systems and unmanned aircraft systems (UAS), including urban air
mobility aircraft, onto our roadways and into the national airspace. Specifically, agencies should prioritize R&D to lower barriers to the deployment of
autonomous vehicles and to develop operating standards and a traffic management system for UAS” (M-18-22, July 2018).

14 https://www.whitehouse.gov/wp-content/uploads/2019/08/FY-21-RD-Budget-Priorities.pdf

15 For the full text, see https://www.whitehouse.gov/wp-content/uploads/2018/10/Advanced-Manufacturing-Strategic-Plan-2018.pdf

16 The FCC’s 5G FAST Plan. https://www.fcc.gov/5G

17 Emerging Technologies and Their Expected Impact on Non-Federal Spectrum Demand, https://www.whitehouse.gov/wp-content/uploads/2019/05/
Emerging-Technologies-and-Impact-on-Non-Federal-Spectrum-Demand-Report-May-2019.pdf
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Charting a Course for Success: America’s Strategy for STEM Education in December 2018, which sets out a Federal strategy for
the next 5 years based on a vision for a future in which all Americans have lifelong access to high-quality STEM education,
and the United States is a global leader in STEM literacy, innovation, and employment.*®

STEM Workforce

Advances in innovation are dependent on a vibrant, scientifically literate workforce. Federal STEM strategy encourages
expansion of educator-employer partnerships that promote work-based learning experiences to offer powerful, relevant
ways to ensure that STEM learning is authentic and engaging and that learners are prepared to succeed. The July 19,
2018, Executive Order Establishing the President’s National Council for the American Worker created the Council to develop
recommendations for the President on policy and strategy related to the American workforce, building upon the June 2017
Presidential Executive Order Expanding Apprenticeships in America intended to promote the development of apprenticeship
programs by third parties and to prioritize the use of apprenticeships by Federal agencies.*®

Supply Chain Integration

The May 15, 2019, Executive Order on Securing the Information and Communications Technology and Services Supply Chain
banned any new acquisition, importation, transfer, installation, dealing in, or use of any information and communications
technology or service (transaction) by any person subject to the jurisdiction of the United States of any products or services
from a foreign-owned company or foreign person subject to a determination by the Secretary of Commerce, in consultation
with the heads of other departments and agencies.”

Quantum Information Science

The NSTC released the National Strategic Overview for Quantum Information Science in September 2018, which lays out
a visible, systematic, national approach to quantum information research and development.?* Congress passed and the
President signed into law the National Quantum Initiative Actin December 2018, which, among other activities, established
the Subcommittee on Quantum Information Science within NSTC, and the National Quantum Initiative Advisory
Committee. The Advisory Committee advises the President and the Subcommittee on the national quantum program
and trends and developments in quantum information science and technology.? In addition, the economic and national
security implications of quantum science are highlighted by additional coordination and funding in the National Defense
Authorization Act of 2018.2° Sensors, optimization, and security are areas where overlaps exist between the R&D interests
for AVs and quantum information science. For example, the Global Positioning System (GPS) is a well-developed example
of how quantum technologies, in this case atomic clocks in space, have revolutionized navigation. Additional sensors based
on quantum technologies are transforming inertial navigation, a key backup technology to GPS. At the same time, new
approaches for solving challenging multi-vehicle scheduling and optimization of machine learning systems may benefit
from developments in quantum computing. Finally, the cybersecurity of automated platforms will require appropriate
standards that are resistant to attack from a quantum computer, as covered in the National Institute of Standards and
Technology (NIST) cybersecurity framework.*

18 For the full text, see https://www.whitehouse.gov/wp-content/uploads/2018/12/STEM-Education-Strategic-Plan-2018.pdf

19 For the full text, see https://www.whitehouse.gov/presidential-actions/3245/; https://www.whitehouse.gov/presidential-actions/executive-order-
establishing-presidents-national-council-american-worker/

20 For the full text, see https://www.whitehouse.gov/presidential-actions/executive-order-securing-information-communications-technology-services-
supply-chain/

21 National Strategic Overview for Quantum Information Science. https://www.whitehouse.gov/wp-content/uploads/2018/09/National-Strategic-
Overview-for-Quantum-Information-Science.pdf

22 Public Law No: 115-368 (12/21/2018) National Quantum Initiative Act.

23 https://www.congress.gov/bill/115th-congress/house-bill/2810

24 NIST Cybersecurity Framework. https://www.nist.gov/cyberframework
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III. U.S. Government Activities and Opportunities for
Collaboration

The U.S. Government hasinvested in the development of foundational and complementary technologies for AVs to advance
novel science and technology and provide support to innovators and entrepreneurs bringing technological advances
to market. This continued investment will ensure public safety in a rapidly changing technological landscape, promote
greater economic productivity and more efficient consumption of available resources, protect intellectual property, and
safeguard the privacy of individuals and the security of the Nation.

A. U.S. Government Investments in the Automated Vehicle Sector

TheU.S.Governmentisactively funding AVR&D and investinginthe development oftechnologiesto enable and complement
an efficient transition toward a transportation system in which AVs and conventional surface vehicles operate seamlessly
and safely. These investment areas include safety, mobility, security and cybersecurity, infrastructure, and connectivity.

Safety

Safety is a key component for the development of a transportation system that efficiently and effectively incorporates
AVs. The U.S. Government prioritizes safety for vehicle operators—including low-speed vehicles, motorcycles, passenger
vehicles, medium-duty vehicles, and heavy-duty commercial motor vehicles (CMVs), such as large trucks and buses—and
vehicle occupants, pedestrians, bicyclists, and all other road users.

Department of Transportation

USDOT’s mission is to ensure our Nation has the safest, most efficient, and modern transportation system in the
world, which improves the quality of life for all American people and communities, from rural to urban, and increases
the productivity and competitiveness of American workers and businesses. As a steward of the Nation’s roadway
transportation system, the Federal Government plays a significant role in facilitating the safe and effective integration
of AVs into the existing transportation system, alongside conventional vehicles, pedestrians, bicyclists, motorcyclists,
and other road users. Furthermore, USDOT is provided with significant research, regulatory, and enforcement authority
to protect the safety of the American public pertaining to various aspects of AVs, to include establishing manufacturing,
performance, and operational standards and supporting research that explores societal implications and interactions
as AVs development and testing matures and eventually integration becomes increasingly common. Key modal agencies
that are most relevant to surface transportation AVs are NHTSA, Federal Motor Carrier Safety Administration (FMCSA),
Federal Transit Administration (FTA), and Federal Highway Administration (FHWA):

« NHTSA’s mission is to save lives, prevent injuries, and reduce the economic costs of road traffic crashes through
education, research, safety standards, and enforcement activity. NHTSA sets and enforces safety performance
standards for motor vehicles and motor vehicle equipment, identifying safety defects, and through the development
and delivery of effective highway safety programs for State and local jurisdictions.

« FMCSA’s mission is to reduce crashes, injuries, and fatalities involving large trucks and buses. FMCSA partners with
industry, safety advocates, and State and local governments to keep the Nation’s roads safe and improve CMV safety
through regulation, education, enforcement, research, and technology.

« FTAprovidesfinancialandtechnical assistanceto local public transit systems, including buses, subways, light rail, commuter
rail, trolleys, and ferries. FTA also oversees safety measures and helps develop next-generation technology research.
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« FHWA s responsible for providing stewardship over the construction, maintenance, and preservation of the Nation’s
highways, bridges, and tunnels. Through research and technical assistance, the FHWA supportsits partnersin Federal,
State, and local agencies to accelerate innovation and improve safety and mobility.

National Transportation Safety Board

The National Transportation Safety Board (NTSB) was established to determine the cause of certain crashes and to apply
the lessons discovered in each investigation through recommendations to prevent future crashes. The NTSB selects and
prioritizes highway safety investigations by the likelihood of gaining new knowledge. It has been focusing considerable
resources on crashes involving AV control systems. The NTSB investigates crashes of vehicles under automated control
and applies systemic lessons from other modes of transportation where human control has been replaced with
automation in human-centric environments.

For the foreseeable future, motorists are expected to have many options for transportation, including shared AVs and
AVs for personal use. The NTSB’s work to investigate and prevent crashes could enhance public confidence by providing
an accurate public perception that failures are taken seriously and corrected. This confidence, in turn, will help support
more accurate public understanding of AV technology.

The NTSB will also continue to advocate favorable action on recommendations germane to AVs and their building
blocks, such as promoting the use of collision avoidance systems that confer a proven safety benefit and high potential
to improve safety.

Ensuring Mobility for All Americans

Freedom of mobility is fundamental to the American way of life. AVs—whether passenger vehicles or State, local, and
private transportation systems—have the potential to expand access and ease of movement and travel, particularly for
people with limited mobility due to disability, injury, or age. Therefore, the U.S. Government is dedicated to ensuring that
AVs are designed to offer independent mobility for daily activities as well as promote economic opportunities and overall
social well-being for all Americans.

Department of Health and Human Services

The National Institute on Disability, Independent Living, and Rehabilitation Research (NIDILRR) is the primary research
arm of the Administration for Community Living (ACL) within the Department of Health and Human Services (HHS). Its
mission is to generate new knowledge and promote its effective use toimprove the abilities of individuals with disabilities
to perform activities of their choice in the community, and to expand society’s capacity to provide full opportunities and
accommodations for citizens with disabilities.

Department of the Interior

The National Park Service (NPS) in the Department of the Interior (DOI) is dedicated to conserving the natural and
cultural resources and values of the NPS for the enjoyment, education, and inspiration of this and future generations.
NPS sees AV opportunities in the near future as potential mobility aids in key locations. Exploration of AV technology
will provide contexts to learn how it can be integrated into NPS operations, what hurdles exist for future automation
opportunities, and how automation will best fit within the agency’s mission. Currently, NPS is establishing program and
technical connections with USDOT for support of information on technical and programmatic opportunities regarding
AVs, support for information gathering, and potential pilot testing at National Park sites.
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Department of Justice

The Department of Justice (DOJ) enforces regulations under the Americans with Disabilities Act (ADA) that ensure equal
accessto privatetransportation systemsfor personswith disabilities. DOJ also investigates complaints regarding disability
discrimination in public transportation that it receives directly or that are referred by USDOT. The precise applicability of the
ADA’s regulations and DOJ’s role will depend on the type of AV at issue, who is providing or using it, and how the vehicle
is being used. However, covered entities that choose to adopt AVs would need to do so in compliance with the ADA.

Department of Transportation

USDOT encouragesAV developersand operatorstowork
proactively with the disability community to support
efforts that focus on the array of accommodations
needed for different types of disabilities and ways to
improve mobility as a whole. #

NHTSA has the authority to set performance
requirements for adaptive motor vehicle equipment

and develop exemptions that permit the modification

USDOT hosted the Access and Mobility for All Summit to raise of motor vehicles used by persons with disabilities.?®
awareness of USDOT and government-wide efforts to improve Additionally, ADA regulations require accessible
access and mobility for persons with disabilities, older adults, . . . .

o ) ) 7 timely public transportation service for passengers
and individuals of low income and identify priority Federal

. T . . 27
and non-Federal activities and innovations that can provide with disabilities, including wheelchair users.”” FTA

more efficient, affordable, and accessible vehicles and works to ensure nondiscriminatory and integrated
mobility services such as transit and ridesharing. mobility services in support of FTA’s mission to
The following announcements were made by Secretary Elaine enhance the social and economic quality of life for
L. Chao during this summit: all Americans.® Additionally, USDOT’s Accessible
1. Upto $40 Million for a Complete Trip Deployment Transportation Technologies Research Initiative®
Solicitation (ATTRI) is a joint USDOT initiative, co-led by the FHWA,

2. $5million in cash prizes for a planned Inclusive Design FTA, and the Intelligent Transportation Systems
Challenge Joint Program Office®® (ITS JPO), with support from

= Weliea @l Pl Opper sy e (7 = A0 NIDILRR and other Federal partners. The ATTRI

Mobility for All Pilot Program
4. Astrategic plan for the Coordinating Council on Access
and Mobility (CCAM)

Program is leading efforts to develop and implement
transformative applications to improve mobility
options for all travelers, particularly those with

For reference: (https://www.transportation.gov/accessibility) . .
disabilities.

National Council on Disability
The National Council on Disability (NCD) is an independent Federal agency comprised of Presidential and congressional
appointees. Pursuant to its statutory mandate, 29 U.S.C. § 781, the Council is charged with reviewing Federal laws,

https://www.transportation.gov/accessibility

https://one.nhtsa.gov/cars/rules/adaptive/index.html

https://www.fmcsa.dot.gov/regulations/americans-disabilities-act-reporting-and-other-requirements-over-road-bus-companies

https://www.transit.dot.gov/regulations-and-guidance/civil-rights-ada/americans-disabilities-act

https://www.its.dot.gov/research_areas/attri/index.htm

https://www.its.dot.gov/automated_vehicle/avr_plan.htm
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regulations, programs, and policies affecting persons with disabilities to assess the effectiveness of such laws,
regulations, programs, and policies in meeting the needs of individuals with disabilities, and making recommendations
to the President, Congress, officials of Federal agencies, and other Federal entities regarding ways to better promote
equal opportunity, economic self-sufficiency, independent living, and inclusion and integration into all aspects of society
for Americans with disabilities.

The NCD provided policy recommendations on the advantages of AVs for persons with disabilities in its 2015 publication:
Self-Driving Cars: Mapping Access to a Technology Revolution.* The report explores the emerging revolution in automobile
technology and the promise it holds for persons with disabilities, as well as the obstacles the disability community faces.

U.S. Access Board

The U.S. Access Board is an independent Federal agency that promotes equality for persons with disabilities through
leadership in accessible design and the development of accessibility guidelines and standards. While the Access Board
doesnothaverulemakingauthorityinthe area of AVs, the agency has hosted presentations by USDOT and the Department
of Labor (DOL) on issues related to ensuring AV accessibility for individuals with disabilities and has provided technical
assistance on making AVs accessible to them. In addition, the Board has a Frontiers Committee that engages partners
on many aspects of AVs and released the 2018 Final Rule on Section 508 for access to technology procured and used by
the U.S. Government.

Fundamental Research

The U.S. Government fosters research, development,
and integration of AVs and supports many ongoing and
future Federal investments. Advancing AV innovation and
expanding the potential role of AVs in daily life requires
thoughtful and effective design, research, demonstration,
testing, and validation. Numerous Federal agencies
carry out or support academic research on AVs and
complementary technologies.

Department of Agriculture
The U.S. Department of Agriculture (USDA) conducts
research on AVs related to agricultural production and

processing. The research areas include unmanned
ground vehicles (UGV), and autosteer equipment. The A new generation of automated high clearance tractor

USDA is heavily involved in the design and development is being equipped for crop field-based trait analyses
with an array of sensors for use by breeders at the USDA

Agricultural Research Service (ARS) Arid Land Agricultural

of numerous AVs, supporting technologies and tools

for precision agriculture and for crop breeding such as: ) ) i
q l lichti . Research Center (ALARC) in Maricopa, AZ. This technology
sensor deve o.pr.nent, ' _tmg SyStem?’ voice .respon.f,e will replace the human piloted sensor platform shown

systems, predictive modeling, Al/machine learning, rapid below that is tasked with analyzing wheat for multiple traits

response control systems, robotics, big data analytics, simultaneously. (Photo credit: USDA)

and best management practice decision support tools.

31 https://www.ncd.gov/publications/2015/self-driving-cars-mapping-access-technology-revolution
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The USDA’s research includes a focus on developing AV tools and systems that decrease labor requirements for managing
animals in ranching operations.

Robotics is another primary research area. Much of this research is funded through USDA’s National Institute of Food
and Agriculture’s (NIFA) contribution to the National Robotics Initiative 2.0.2 These robotics-centered projects include
precision pollination, precision grazing, precision orchard harvesting, precision herbicide application, livestock health
monitoring, plant phenotyping, and cooperative human-robotic networks for agricultural applications.

Anew generation of automated high clearance tractor is being equipped for crop field-based trait analyses with an array
of sensors for use by breeders at the USDA Agricultural Research Service (ARS) Arid Land Agricultural Research Center
(ALARC) in Maricopa, AZ. This technology will replace the human piloted sensor platform shown below that is tasked with
analyzing wheat for multiple traits simultaneously.

Department of Defense

Autonomy plays a major role in the Department of Defense’s (DoD) military missions, and its role in future military
missions will likely expand as the technology continues to develop. The DoD’s R&D for military purposes contributes
to R&D for civilian applications of AVs as well. The role of autonomy within the DoD is not to directly replace humans,
but rather to extend and complement human capabilities in a number of ways. The DoD’s investments in autonomy
focus on developing systems that will facilitat