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OUR WAY OF LIFETRANSPORTATION IS FUNDAMENTAL TO

The U.S. 
population is 
growing and 

aging 

Technologies 
and fuel choices 
are expanding

Transportation 
costs are 

high—second 
only to housing 

expenses

Population density 
is increasing—

75% of the 
population lives 
in urban mega-

regions

3 
Trillion 
Vehicle 
Miles

11 
Billion 
Freight 
Tons

Presenter
Presentation Notes
Notes:As a country, we depend on reliable, affordable, safe, and efficient transportation.  Without it we can’t get to job, cant get food from farms, we can’t have cities as we do today Americans drive three trillion vehicle miles each year. On-demand services have increased our dependence on goods delivery and a faster and more efficient freight industry. 11 Billion Freight Tons The average household spends nearly one-fifth of its total family expenditure on transportation, making it the most expensive spending category after housing. For low-income households, average transportation costs can reach as high as 30%.Americans are living longer and about one‐third of people over 65 have a disability, which limits their mobility.75% of the population is concentrated in 11 mega-regions that continue to grow—the U.S. population is projected to grow by 70 million in next 30 years. Many converging factors are re-shaping our transportation systems, and in turn changing our expectations about mobility. 
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Integration of Connected & 
Automated Technologies

Introduction of Shared 
Service Platforms

Advancements in Energy 
Storage Technology

Deeper Application of Big 
Data

Faster Processing Speeds 
at Decreasing Cost

Technology

ACTUAL PREDICTED

Population

Population expected to grow by 70 
million in next 30 years

75% of population concentrated in 
11 Megaregions

By 2045, the 
number of 
Americans 
over age 65 
will increase 

by 77%.

Americans are Living Longer

Millennials are Connected & 
Influential

Demographics

About one-third have a disability 
that limits mobility.

There are 
73 million

Americans 
aged 18 to 34.

They drove 20% fewer miles in 2010 
than at the start of the decade.

MOBILITYCONVERGING TRENDS ARE SHAPING

Presenter
Presentation Notes
As more people move to cities, traffic congestion increases the need for transit solutions.Americans are also driving less—drivers ages 18-34 drove 20% fewer miles in 2010 than in 2000.Innovations are transforming the way we plan, design, build, and operate transportation systems. Examples of these include:Integration of Connected and Automated TechnologiesIntroduction of Shared Service PlatformsAdvancements in Energy Storage TechnologyDeeper Application of Big DataFaster Processing Speeds at Decreasing Costs.



Shared 
Mobility

Mobility
On Demand

Goods
On Demand

Connected & 
Automated Vehicles

Emerging Fuels & 
Powertrains

New Modes 
of Transport

DRIVING 
DISRUPTION

DOE Vision - Improve “Mobility Energy Productivity “
- Increase Mobility Choices
- Improve Affordability of Choices
- Choices that are convenient
- Opportunity for New Technology to reduce Energy

 Move more People and Goods per unit energy

NEW TECHNOLOGIES & 
BUSINESS MODELS ARE

Presenter
Presentation Notes
Notes:The rise of new technologies and business models and the on-demand economy are disrupting traditional modes of personal mobility and goods movement.  A few examples of disruptions that you may already be familiar with include:Shared mobility opportunities offered by car- and bike-sharing companies (e.g., Car2Go and B-Cycle)Mobility on-demand options that integrate ride-hailing (such as Uber and Lyft), "first and last mile" transit solutions, and expanded public transportation choicesThe growth of on-demand goods delivery (like deliveries from Amazon, grocery stores, and general courier companies such as Postmates)Advancements in connected and automated vehicle technologies (for example, current technologies include lane assist and adaptive cruise control)Fuel and powertrain developments (this includes hydrogen vehicles becoming more market ready, electric vehicle battery advancements, and more efficient internal combustion engines)New modes of transport (such as automated shuttles and cars, urban transport pods, or the hyperloop train (a high-speed train system using a vacuum tube system; which is being proposed as an alternative to short distance air travel)) 
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DRIVING 
DISRUPTION

Shared 
Mobility

Mobility
On Demand

Goods
On Demand

Connected & 
Automated Vehicles

Emerging Fuels 
& Powertrains

NEW TECHNOLOGIES & 
BUSINESS MODELS ARE

Component Transportation SystemVehicle

REQUIRING VTO TO 
EXPAND ITS FOCUS

The EEMS Program:
 conducts early-stage R&D at the 

vehicle, traveler, & system levels;
 creating knowledge, insights, tools, 

and technology solutions;
 that increase mobility energy 

productivity for individuals & 
businesses.
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Connected & 
Automated Vehicles

+ 200%

- 60%

E N E R G Y  U S E

Empty miles
Easier Travel

Increased use by 
underserved populations

Vehicles right-sized
Less hunting for parking

Collision avoidance
Platooning

E N E R G Y  U S E

PIONEERING 
RESEARCH

EXPLORES POTENTIAL ENERGY 
& MOBILITY IMPACTS

Presenter
Presentation Notes
DOE and the National Labs are undertaking new research to better understand the potentially dramatic energy impacts of these new technologies and business models.  Today, transportation represents 29% of annual energy use in the United States. Energy use may change dramatically as consumer behavior and the on-demand economy adapt to and influence new mobility services and transportation technologies.These disruptive changes have the potential to provide improved mobility options for consumers, but the impact to transportation energy use is largely uncertain. [CLICK]  As an example, in an early bounding study focusing on light-duty connected and automated vehicles, DOE found that attributes such as empty miles and easier travel could increase energy consumption (up to 200%). Qualities like vehicle right-sizing and platooning could enable greater energy efficiency (decreases by more than 60%).  
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ACHIEVING

GOALS
Advanced 

R&D Projects

SMART Mobility 
Lab Consortium

HPC4Mobility &
Big Transportation Data Analytics

Living Labs
THROUGH FOUR EEMS 

ACTIVITY AREAS

Presenter
Presentation Notes
Notes: Within EEMS, activities are split into five focus areas:  Advanced R&D Projects: Partnering with industry and academia to research and develop innovative and disruptive mobility technology solutions that lead to energy savings. SMART Mobility Lab Consortium: Investigating key questions around the energy implications of future mobility opportunities through a national laboratory research collaborative.HPC4Mobility/Big Transportation Data Analytics: Incorporating innovative analytics for new tools and models to address specific knowledge and data gaps.Core Evaluation & Simulation Tools: Developing and maintaining critical national laboratory testing, evaluation, modeling, and evaluation capabilities.Living Labs: Gathering data to understand energy impacts of transportation innovations occurring in real-world mobility systems. EEMS partners with other DOE offices and initiatives as well as the U.S. Department of Transportation (DOT) and other federal initiatives to encourage comprehensive mobility solutions.  [Additional Presenter Notes: this slide can be used to show all five activity areas, but you can choose from the information below to provide more detail about a particular activity area]  Advanced R&D Projects: Projects in this activity may include R&D on hardware devices, software solutions, control systems, advanced sensors, and powertrain components In 2017, the EEMS Program competitively awarded its first three EEMS R&D projects. These projects include the development of traffic and vehicle control algorithms that achieve 10-20% energy savings.   SMART Mobility Lab Consortium: The Consortium, which includes Argonne National Laboratory, Idaho National Laboratory, Lawrence Berkeley National Laboratory, Oak Ridge National Laboratory, and the National Renewable Energy Laboratory, examines key research questions around:Connected & Automated Vehicles Mobility Decision ScienceUrban ScienceAdvanced Fueling InfrastructureMulti‐Modal Transportation. HPC4Mobility/Big Transportation Data Analytics: This activity area incorporates innovative analytics for new tools and models to address specific knowledge and data gaps. One project applies lab supercomputing capabilities to reinforce learning-based traffic control approaches to optimize energy usage and traffic efficiency.  Core Evaluation & Simulation Tools: VTO has successfully conducted hardware evaluations of component and vehicle technologies, developed vehicle systems models based on the results of these evaluations, and performed simulation and analysis of potential vehicle powertrain solutions built upon these models. The EEMS Program will develop and maintain these critical capabilities within the national lab system in order to test, evaluate, model, and simulate advanced components, powertrains, vehicles, and transportation systems.  Living Labs: Living Labs projects aim to better understand energy impacts of transportation innovations in real-world mobility systems. These projects will provide a feedback mechanism to DOE’s R&D work, obtain real-world data to test, validate, and improve our models, and help EEMS evaluate new energy performance metrics. In 2017, the EEMS Program competitively awarded its first three Living Labs projects that will look at topics such as the energy impacts of integrating electric vehicles into shared mobility, using low-speed electric vehicles as first mile/last mile solutions, and energy efficient freight logistics. 
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CONSORTIUM
SMART MOBILITY LABSMARTMOBILITY

Systems and Modeling for Accelerated Research in Transportation

U.S. DEPARTMENT OF ENERGY

7-Lab Consortium
30+ Projects

65 Researchers
$16M in FY2018

Developing tools, knowledge, insights, and 
understanding about the future of mobility  

Advanced Fueling 
Infrastructure

Urban Science

Multi-Modal 
Transport

Mobility
Decision
Science

Connected & 
Automated 

Vehicles
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CONSORTIUM
SMART MOBILITY LABRESEARCH & DEVELOPMENT

ADVANCED

4 University Projects, $6.4M (Through FY2017)

Vehicle & Traffic 
Control Algorithms

Data Collection from 
CAV Deployments

Transportation 
System Optimization

CAV Vehicle-in-the-
Loop Testing

CAV Vehicle & 
Transportation 

Simulation
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CONSORTIUM
SMART MOBILITY LABHPC4MOBILITY & BIG DATA ANALYTICS

NEW OPPORTUNITIES FOR

• Reinforcement Learning-based Algorithms for Vehicle 
Detection/Classification & Traffic Control

• Digital Twin of Regional Transportation Systems for Real-
Time Cyber-Physical Control (LA Metro, Chattanooga)

• Deep-Learning and Simulation for Resilient Autonomous 
Vehicle Development

• HPC-Based Optimization of Major Transit Hub:    
Passenger and Freight Efficiency at a Major U.S. Airport

$5.5M planned in FY2018 
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LIVING LABS
USING REAL-WORLD DATA TO UNDERSTAND ENERGY IMPACTS

3 Projects, $4.9M in FY2017

ELECTRIC SHARED MOBILITY
Seattle, Portland, NYC, Denver 
Uber, GM’s Maven, BMW’s ReachNow

ELECTRIC LAST MILE
Austin 
Pecan Street, CapMetro

ENERGY EFFICIENT FREIGHT LOGISTICS
NYC-Albany Corridor 
Rensselaer  Polytechnic Institute, freight carriers &
receivers, urban supply chain

Up to $20M Planned in FY2018

1010011
1100100
0110001

?

High Performance Computing for 
Transportation Hubs

First/Last Mile for 
People/Goods Movement

System-Level Data for 
Energy Efficient Mobility

Fuel Efficient Platooning

Multi-Unit Dwelling & Curbside 
Residential Charging Innovation

Open Topic

Presenter
Presentation Notes
Our Living Labs projects will gather data to understand energy impacts of transportation innovations occurring in real-world mobility systemsLiving Labs goal:Provide feedback mechanism to R&DObtain real-world data to test, validate and improve models, simulations, software and hardwareUnderstand key energy metricsThe following projects will serve as "living labs" to test new ideas, collect data, and inform research on energy efficient transportation technologies and systems.Rensselaer Polytechnic Institute (Troy, New York) will receive $2 million to evaluate changes in freight demand patterns that reduce energy use, incorporate energy efficient technologies and practices into freight logistics, and publish lessons learned.Pecan Street Inc. (Austin, Texas) will receive $1 million to pilot "last mile" electric bus services. The project includes a feasibility assessment of new technologies such as autonomous and semi-autonomous vehicles and dynamic app-driven re-routing.City of Seattle Department of Transportation (Seattle, Washington) will receive $1.9 million to accelerate the use of EVs in shared mobility applications in four major U.S. markets (Seattle, Portland, Denver, NYC) and establish best practices for all U.S. metro regions.
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CONSORTIUM
SMART MOBILITY LABPROOF-OF-CONCEPT TESTING

A CRITICAL RESEARCH NEED:

FOR MODEL VALIDATION
Component/ 

Powertrain-Level Vehicle-Level Transportation 
System-Level

Engine/Powertrain Dyno Testing Chassis Dyno Testing

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - M O D E L - - - - - - - - - V A L I D A T I O N - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

?
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VTO FY2018 BUDGET
SMART MOBILITY

Program Area FY2018 ($k)

Batteries & Electric Drive Technologies 160,000

Energy Efficient Mobility Systems 25,000

Vehicle Systems 16,000

Materials Technology 25,000

Outreach, Deployment, & Analysis 46,300

Advanced Combustion Engines & Fuels 65,200

TOTAL 337,500

Mobility Specific

$25M

$6M

$20M
$51M Total
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ENERGY EFFICIENT MOBILITY SYSTEMS PROGRAM
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