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A survey of emerging 
transportation technologies 

with local applications



Overview

 ZEV Technologies

 Autonomous Vehicle 
Technologies

 Transportation 
Coordination 
Technologies

 Local opportunities
 Applied Technology:
A Megaregional Air Taxi Service



ZEV Technologies

Why do these technologies matter?
 California needs significant NOx and GHG reductions 

 Federal health-based ambient air quality standards (key 
milestones in 2023 and 2031)

 40 percent reduction in GHG emissions from 1990 levels by 2030
 80 percent reduction in GHG emissions from 1990 levels by 2050
 50 percent petroleum reduction target by 2030
 Continued reductions in criteria pollutants and toxic air 

contaminants to protect public health 

Source: CARB CalACT April 6, 2018



ZEV Technologies
 What does current situation look like?

Trends in California GHG Emissions GHG Emissions in Transportation



ZEV Technologies
 Efficiencies in transportation & warehousing…
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ZEV Technologies

 Fuel cell electric  Battery electric



ZEV Technologies
 Comparative GHG Emissions

Source: Greet v1_2013 – CA Fuel Cell Partnership



ZEV Technologies

 Battery and Fuel Cell Electric Buses in California

Agency Total 
Buses

All ZEB 
Target

Antelope Valley 77 2018
Porterville Transit 15 2018*
San Joaquin RTD 111 2025
Foothill Transit 327 2030
LA DOT 326 2030
LA Metro 2,457 2030
Santa Cruz Metro 98 2040
Total 3,411 25% of CA

Source: CARB CalACT April 6, 2018



ZEV Technologies

 Global Electric Vehicle Market Share

Source: NEXT 10 Road Ahead ZEV CA January 2018



Transportation Coordination 
Technologies

 Transit
 Integrated service information
Real-time passenger information

 Goods Movement and Supply Chain Management
 Intermodalism
 E-Commerce

 Shared Mobility Services
Carsharing
Ride-hailing
Microtransit



 Transit: Integrated service information

Source: Multimodal Applications and Interoperable Data CalACT April 24, 2017



Transportation Coordination 
Technologies

 Transit: Real-time passenger information to any app

Source: Multimodal Applications and Interoperable Data CalACT April 24, 2017

Transit Google Maps Moovit



Transportation Coordination 
Technologies

 Goods Movement and Supply Chain Management
 Intermodalism
Maersk-IBM blockchain 

 E-Commerce
Amazon, Walmart, etc



Transportation Coordination 
Technologies

 Shared Mobility Services

Source: UC Davis ITS Disruptive Transportation October 2017



Autonomous Vehicle 
Technologies

 As of April 1, 2018 Permits for testing autonomous 
vehicles had been issued to 52 entities (CA DMV)

 Passenger vehicles
 Transit vehicles
 Aerial vehicles
 Marine vehicles



Autonomous Vehicle 
Technologies

 Passenger vehicles



Autonomous Vehicle 
Technologies

 Transit systems
GPS receiver
Communication between a GPS sensor and a  reference 
beacon to determine the vehicle’s location at every 
moment and accurately

LIDAR sensors
Perception 2D and 3D 
perception to map the 
environment, ensure a 
precise location and 
provide obstacles detectionOdometry

Wheels speed 
measure to estimate 
the vehicle speed and 
confirm its position.

Stereovision camera
Obstacles detection and obstacles 
position estimate regarding the 
position of the vehicle.



Autonomous Vehicle 
Technologies

 Aerial vehicles



A Megaregional Air Taxi 
Service

 2018-2022 Air Taxi Stockton-San Jose
 10-30 minutes 
 Fuel cost per seat $0.93 to $3
 CALSTART 



A Megaregional Air Taxi 
Service

Source: Volocopter, 17 April 2018 Video Link

https://www.youtube.com/embed/jO24YaCYu80?rel=0&amp;start=47&end=131


Additional local opportunities 
(& challenges)

 Logistics and warehousing
Drayage equipment
Advanced manufacturing

 Applied technology and development center
 Increased megaregional integration
 Electronic engine maintenance center of excellence
 Leverage skills development to transformational 

opportunities
 Build new areas of competitive advantage



THANK YOU!
For more information: go.pacific.edu/cbpr
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