
 IEA Committee on Energy Research and Technology 

EXPERTS’ GROUP ON R&D PRIORITY-SETTING AND EVALUATION 

DRAFT v7 -- 30 August 2016 
 
 
   
 
 
 
 

Life in the Fast Lane:  
Evolving Paradigms for Mobility and 

Transportation Systems of the Future 
 

A Workshop to Determine Research & Development Needs 
and Supporting Policies 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hosted by the U.S. Department of Energy 
Washington, DC 

 

October 26-27, 2016  



 

2 
 

IEA Committee on Energy Research and Technology 

EXPERTS’ GROUP ON R&D PRIORITY-SETTING AND EVALUATION 

Mobility and Transportation Systems of the Future 

October 26-27, 2016 
 

Hosted by the U.S. Department of Energy, Washington, DC 
 

 
 
After decades of emphasis on decarbonizing the electric power generation, society has come to realize 
that mitigating greenhouse gas (GHG) emissions from the transportation sector is now an important, 
indeed, essential part of society’s overall GHG mitigation strategy. As countries have taken stock of the 
overall situation, GHG reduction targets have become more demanding. In December 2015 in Paris, 188 
nations, representing 95 percent of GHG emissions, reached an inclusive Agreement. A central goal of 
the Paris Agreement was to limit global warming to “well below 2° C”. This goal cannot be met without 
significant reductions from transport, yet decarbonizing the transportation sector, which accounts for 
about 28% of global energy consumption, could prove to be a particularly daunting challenge.  

On the positive side, the transportation sector may be on the cusp of monumental changes that have the 
potential to enable significantly reduced carbon emissions. The convergence of a number of societal 
megatrends (as described below) with greatly improving vehicle and fuels technology and the pervasive 
build-out of information infrastructure is creating the promise of a new paradigm in the way people and 
goods move. These developments represent an opportunity to transform key aspects of transportation 
demand and services, which could enable a dramatic transformation in the future of mobility and 
transportation systems, with concomitant reductions in the sector’s emissions of GHG over time. 

Many vehicle technology advancements are important and will contribute towards reducing GHG 
emissions. These include: (a) improved and new automotive powertrains (e.g., combustion and 
electrification); (b) sustainable alternative fuels, including electricity, biofuels, hydrogen, natural gas, 
propane and others with low-carbon footprints; (c) lightweight materials; and (d) new propulsion 
materials that enable higher efficiency powertrains. However, cleaner propulsion technologies and fuels 
alone are unlikely to achieve the sector-wide GHG reductions required by 2050.  

Other factors are also becoming important. These include: (a) shifting societal preferences, such as pay- 
per-use and car sharing; (b) geospatial changes in work activity; (c) widespread adoption of smart devices 
and social media; (d) greater connectivity and convergence across sectors. Still other factors enter into 
play, namely, rapid advancements in information technology, faster data collection and processing 
speeds, information and communication technologies (ICT), smart sensor integration, high-performance 
computing, new materials, and affordable, low carbon energy technologies. When all of these factors are 
considered collectively, they offer the potential for a grand transformation of what we know today to a 
future with a variety of new mobility systems.1  

                                                           
1 Source: U.S. Department of Energy workshop Overview: Future of Mobility Workshop Series: Forward-Looking, 
Flexible Transportation Policy, held July 12-13, 2016. 
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These megatrends may be harnessed to cost-effectively deliver major reductions in carbon emissions 
across the entire transportation sector—from cars, light commercial vehicles, and trucks to shipping and 
aviation, and alternative delivery of services. Illustrative examples include: 

Shifts in societal preferences, such as increased car sharing and ride sharing, can lead to higher rates 
of asset utilization. Higher utilization rates may, in turn, boost the adoption of fuel-saving 
technologies as owners place greater focus on lowering operating costs. Higher utilization will result 
in a more rapid replacement of vehicles over time. Car sharing can also lead to a higher share of 
compact, efficient vehicles on the road. Car sharing can benefit the built infrastructure as well, as the 
diminished need for parking lots could increase building density in urban areas. Modal shifts towards 
more efficient modes also include increased walking and cycling, urban waterborne transport, 
geographically reconstituted freight delivery, travel awareness, and new mobility service concepts 
(e.g., car sharing service, for-pay ride sharing, or peer-to-peer] car sharing). 

But there are also potential downsides: 
 

• Ride-sharing services may be parasitic on public transport and may increase fuel use and 
congestion. The extent to which this may occur will depend on fuel prices, service prices, policy, 
and context, including the affordability and convenience of public transit systems; 

• Ride-sharing services may make it more convenient to live further away from the city centre – 
and hence be a lever promoting further sprawl  

• Reduced time and monetary costs of driving may lead to a rebound – an increase in demand, 
activity, and fuel use. 

ICT integration uses electronic control modules and sensors that enable vehicle-to-vehicle (V2V) and 
vehicle-to-infrastructure (V2I) communications. ICT can facilitate seamless multimodal 
transportation integration and optimized system interoperability. These technologies improve 
adaptive vehicle control and improve driving performance to optimize energy efficiency. For 
example, vehicles equipped with these technologies can adjust their speed in anticipation of 
upcoming congestion or changing traffic lights. ICT can also guide electric vehicles to recharging 
stations and may provide a robust means to coordinate power and energy flows among energy 
storage devices, power electronics, and the power grid.  

ICT connecting equipment (e.g., sensors, global positioning devices, mobile phones, and the 
surrounding infrastructure) have the potential to vastly improve system efficiency by using enhanced 
awareness of real-time conditions to optimize route planning and freight logistics. A V2V network, 
for example, could dramatically reduce congestion, mitigating the level and frequency of traffic jams. 
Construction of road networks in developing regions could incorporate these technologies to 
increase average vehicle throughput (potentially increasing line-haul distances) and size (potentially 
reducing energy use per ton-mile).  

Potential downsides include (but are not limited to): 

• Vehicle systems, both V2V and V2I, must be secure to protect data and prevent system hacking; 
• Codes and standards need to be developed to ensure interoperability between devices and 

manufacturers, including international codes. 
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Electrification of transportation, which can involve not only electric passenger cars, but a long range 
of vehicles from electric bicycles to busses and lorries, as well as ferries and other short distance 
vessels. For the maritime sector, electrification of power supply while in port can also be important. 
Electrification will not only mean reduction of emissions by converting to renewable energy, but 
because charging can take place at night and during other off-peak hours, it can improve grid 
stability and facilitate increased utilization of variable renewable energy, like wind and solar power. 
While EVs have been around for many years, it seems like the car manufacturers now are engaged in 
a serious race to make better electric cars.  
 
• What does this mean, and how can governments stimulate this transition.  
• And how will electrification and charging infrastructure affect the grid, both on distribution- and 

transmission level.  
• Electrification could also give new possibilities associated with megatrends like big data, 

increased connectivity / internet of things and the sharing economy. 
 
Automated and autonomous road transport (e.g., Connected and Autonomous Vehicles [CAV]) have 
the potential to enable computer-optimized driving and other factors that could significantly 
improve energy efficiency. Such networks might use V2V and V2I communications to greatly improve 
the capacity of roadways and system efficiency. In an automated highway system, for example, the 
distance between vehicles can be safely shortened and controlled. Doing this in groups of passenger 
or freight vehicles called platoons decreases aerodynamic drag. The benefit is particularly 
pronounced in the case of long-haul trucks that operate for extended time periods at high speeds2 
and cover long distances. Platooning could also reduce traffic congestion by increasing lane 
throughput. 
 
Potential downsides exist for vehicle autonomy exist as well, including (but not limited to):  

 
• Full vehicle autonomy is reliant on successful ICT implementation;   
• Autonomy might lead to increased demand, and a commensurate increase in vehicle miles 

travelled, and less congestion could have the same effect as new roadway construction – 
induced demand; 

• Finally, autonomy could contribute to sprawl by making it easier to live in the suburbs and 
exurbs. 

These trends toward low-carbon mobility can give rise to other added local benefits, such as improved 
air quality and increased safety and less transport related noise. These benefits, in turn, may translate 
into increased economic productivity and even broader social benefits, such as lower societal costs for 
health care. 

                                                           
2 Aerodynamic drag increases with the square of velocity (i.e., v2). 
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Such sweeping changes are not imminent, but they are emerging, with implications for transport policy 
and national investments in associated research and development (R&D).  Developing a clearer 
understanding of how transportation and mobility are likely to change will help policymakers, 
businesses, and individuals make smarter investments in programs, technologies, and infrastructure. 
Managers of related R&D programs and transportation planners, in particular, must make decisions 
informed by a time horizon that extends decades into the future. 

Current Activities  
 
This topic is of growing interest among a number of leading research institutions, including the 
International Energy Agency and several of its Technology Collaborative Programs (formerly 
Implementing Agreements). This Experts Group completed a workshop in Helsinki on ICT applications in 
urban transport. The U.S. Department of Energy (DOE) recently completed a series of workshops and 
dialogues on mobility, the reports from which are expected to come available in the weeks prior to this 
workshop.  
 
Meeting Scope  
 
The IEA’s Experts Group on R&D Priority Setting (EGRD) will hold a workshop 26-27 October 2016 in 
Washington, DC. It will be hosted by the U.S. Department of Energy. It will focus on the evolving 
paradigms for future mobility and transportation systems in North America and around the world. The 
workshop’s goal is to identify novel approaches, research, development, and demonstration (RD&D) 
needs, gaps, and opportunities that, if supported, could accelerate the pace of innovation and facilitate 
market uptake and transformation. This will be accompanied by a discussion of the potential barriers and 
various strategies that could address them. The workshop will illuminate a broad range of topics 
regarding technology, research and innovation, all aimed at decarbonizing future transportation systems.   

The workshop will gather input from a wide range of actors, sectors, and regions. Key speakers will be 
invited from leading agencies, research entities, and academia. The results will be summarized in a public 
report that will identify the key challenges, highlight promising technologies, sample activities underway 
in various countries and sectors, identify RD&D priorities and gaps in current programs, provide a 
sampling of best practices, and recommend a number of innovation areas that require public policy 
attention. 

Questions 

The questions to be addressed by the participating technology experts include the following:  
 
On Technology: 
 

• What are the key trends in the transportation sector driving breakthroughs in technology?  
• What technologies must be further developed to address freight movement and aviation? 
• What are the potential impacts of electrification of transportation, including both passenger 

vehicles and, potentially, theon-road freight and the  maritime sector?   
• How can ICT in vehicle technology help generate vast efficiency improvements?  
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On modal shift: 
• Urban transport infrastructure has grown organically since the first automobiles. Developments 

like Uber and increased ICT technology have the potential to change this landscape. What 
positive lessons can we take from this, and what risks do we see? 

• How will new ride sharing business models or adoption of CAVs affect the overall size and 
utilization rate of the car fleet, and what will be impacts on the supply chain? 

• What transportation network issues do urban planners and policy makers need to address to 
facilitate and ensure competitiveness of low-carbon technologies and practices? 

• Which policies or frameworks have proven to be effective in reducing transport demand? 
• Are there country- or region-specific advantages to adopting particular transport systems or 

technologies? 

 
On modelling/planning: 

• What are the most important topics to decarbonize the transport sector to well below the 2DS? 
• What can be learned from behaviour programs aimed at mobility? 
• What is the role of ultra-low emission zones in planning and modelling? 
• What are the opportunities for shared mobility to significantly contribute to GHG reductions? 

 
On policy measures: 

• Comparing potential future transport paradigms, which have the greatest potential and the least 
number of barriers to implementation (e.g., financial, policy, R&D, or other)? 

• What actions are needed to achieve further efficiency gains? Who is primarily responsible (e.g., 
manufacturers or policy makers)?  

• Which financing mechanisms have proven to be successful for new transport programmes? 
 
 
Target Audience  
 
In addition to EGRD national experts, we are seeking input from RD&D decision-makers, strategic 
planners, and program managers from industry, academia, think tanks, national laboratories, and 
government. Participation is by invitation only.   
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DAY 1 – Wednesday, 26 October 2016 

Session 1: Introduction  

The Session provides background and context for the workshop. It reminds participants of the 
purpose, interactive nature of presentations, dialogue and social interactions, and the expected 
outcomes, and post-meeting activities and communications. 

• Background and Previous Work of the EGRD 
• Rationale of the Workshop 
• Expected Outcomes of the Workshop 
• Evolving Trends in the Transportation Sector, with input from IEA  
• Current R&D Activities in Intelligent Transportation Systems 

 

Introduction 

Chair: Bob Marlay 

08:30 Registration 

9.00 

 

Welcome Jon Elkind, Assistant Sec. for 
International Affairs, or other  
DOE Senior Official 

9:10 Introduction Rob Kool, Chair EGRD,  

Bob Marlay, Vice Chair 
EGRD, U.S. DOE 

9:30 1 Keynote (Title Needed) Reuben Sarkar, Deputy Ass’t 
Secretary for Transportation, 
DOE 

10:00 2 International Overview (Title Needed) Jacob Teter, Transport 
Specialist, IEA 

10:30 3 Context Setting and Analysis -- Insights/Trends (Title 
Needed) 

Jake Ward, DOE or Alex 
Schroeder, NREL (TBC, Bob) 

11:00 Coffee break  

 

Session 2: Transportation & Mobility Emerging Trends and Promising Technologies  

This session notes emerging trends, shifting mobility paradigms, and new technologies that can 
transform the future of transportation demand and services, and significantly reduce GHG 
emissions of future transportation systems in different regions/countries, and worldwide.  

• What are the key trends in the transportation sector driving breakthroughs in technology? 
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• What are the technogies shaping these changes and giving rise to a new vision of the future? 
• What are the potential energy impacts of connected and automated vehicles, ride-sharing, 

and other smart mobility concepts?  
• What are the most important modelling/planning topics to decarbonize the transport sector 

to well below the 2DS? 
• What possible scenarios could tip the balance in favor of one technology? 

 

Transportation and Mobility Technologies of the Future 

Chair: Rob Kool 

11:30 4 Electrification of Transport, European Perspective TBD, EU (Estathios, Rob) 

12:00 5 Electrification of Transport – Rapid Deployment and 
Interaction with the Energy System 

TBD, Research Council of 
Norway (TBC, Birgit, Tone) 

12:30 6 Future Scenarios and Technology for Urban Metro Systems Prof. Otto Anker Neilsson, 
DTU (TBC, Birte) 

13:00 Lunch 

14:00 7 Colaborative / Multimodale Mobilität Jörg Beckmann, 
Geschäftsführer der 
Schweizer Mobilitätsakademie 
(TBC, Herbert) 

14:30 Discussion 

15:00 Coffee Break 

 

Session 3: Technology R&D: Barriers and Solutions  

This session discusses factors inhibiting new technology and significant changes in mobility, and 
possible solutions for overcoming the barriers. 

• Examining the potential future transport paradigms, what key barriers are the greatest 
inhibitors to widespread implementation (e.g., financial, policy, R&D, or other)? 

• What are the consumer adoption challenges to deployment of new mobility systems?  
• What are the new pathways to reaching consumers and what are the impacts on the 

traditional sales model (i.e., big data, social media, etc.)? 
• What actions are needed to achieve further efficiency gains and who is primarily responsible 

(e.g., manufacturers and policy makers)?  
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Technology R&D: Barriers and Solutions 

Chair: Birte Holst Jørgensen 

15:30 8 Technology development of Toyota of America William Chernicoff, Toyota 
of North America  

16:00 9 Data and Technology systems to enable autonomous 
vehicles 

Jane Macfarlane, Head of 
Research & Chief Scientist, 
Nokia HERE, or 

Prof. Hui Peng, University of 
Michigan (TBC, Bob) 

16:30 10 Policies and Regulations to enable efficient, reliable, and 
safe mobility solutions 

Chris Gerdes, Chief 
Innovation Officer, U.S. 
Department of 
Transportation (TBC, Bob)  

17:00 11 Research Activities under IEA Technology Collaboration 
Programmes (formerly Implementing Agreements) 

Nils-Olof Nyland,  (TBC, 
Rob) 

17:30 Discussion  

18:00 Close Day 1 

 

DAY 2 - Thursday, 27 October 2016 

 

Session 4: Policy and Markets Supporting Future Transportation Technologies  

This session focusing on necessary policies and markets to support future transportation 
systems.  

• What are the best policy levers – price-based, regulatory, and R&D – to allow for new 
technologies and mobility systems and drive deep de-carbonization?  (e.g., , new regulatory 
framework to measure fuel economy) 

• What transportation network issues do urban planners and policy makers need to address to 
facilitate developing and implementing low-carbon technologies and practices? 

• Which policies or frameworks have proven to be effective in reducing transport demand? 

• Is the concept “Mobility as a Service (MaaS)” a possible game changer? 
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Policy and Markets Supporting Future Transportation Technologies 

Chair: Herbert Greisberger 

09:00 12 Business models for ultra-low emissions vehicles’ Gavin Harper, Midlands 
Univ., U.K. (Confirmed) 

09:30 13 Agora Verkehrswende Christian Hochfeld (TBC, 
Johannes) 

10:00 14 Nexus of Mobility solutions and public transportation Susan Shaheen, Co-Director, 
Transportation Sustainable 
Research Center, UC-
Berkeley (TBC, Bob) 

10:30 15 Coast to Coast EV Connection TBD, (Frank Witte, Rob)  

11:00 Coffee break 

11:30 16 Consumer Adoption of Mobility Solutions Johanna Zmud, Director, 
Texas A&M Transportation 
Institute (TBC, Bob) 

12:00 17 Possible long-term scenarios and impacts of the 
future transportation system 

Levi Tilleman-Dick, Fellow, 
New America/Managing 
Director, Valence Strategic 
LLC (TBC, Bob) 

12:30 Lunch 

13:30 18 Fuel Cell/H2 Joint Undertaking- Studies of Mobility Johannes Taborino, Net 
Innov, (TBC, Herbert) 

14:00 19 CO2 Emissions Christopher Knittel, MIT 
Sloan School (TBC, Bob) 

14:30 Discussion 

15:00 Coffee Break 
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Session 5: Synthesis and takeaways  

 

Synthesis and takeaways 

Chair: Robert Marlay 

15:30 Round Table -- Major Take-Aways, Insights, One-Off Surprises, Implications 

16:00 Integrative Discussion, Findings and Recommendations 

16:30 Workshop Synthesis and Conclusions 

17:00 Close Day 2 

 

 

Meeting Location and Logistics 

 

U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC  20586 
 
All non-U.S. citizens will need to be cleared in advance. Details to follow.  
 

 


