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Piero Scaruffi 

• 30+ years in Silicon Valley 

• Written 20+ books 

• Pioneered A.I. and Internet 
applications 

• Founded international inter-university 

programs (LASERs, LAST Festival) 

• Interdisciplinary research at Stanford, 

UC Berkeley, etc 
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What I am Going to Discuss 

1. The new-energy vehicle (NEV) industry in the 

USA and innovative transportation vehicles 

2. The smart-city infrastructure for the future of 

transportation 

3. Designing the Future 



1. The NEV industry in the USA 
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Rationale for Shared Mobility 

• Cars are people’s second most expensive 

household expenditure… 

• … but they sit unused 20+ hours a day 

• When they are used, they also need to find parking 



Shared Autonomous Mobility 

• Mercedes (2016) 

• NTU (2017) 

• Drive.ai (Mountain View, 2018) 



Ride-sharing Problem 

• Schaller Consulting (2018): Ride-sharing increased 

traffic by 160% (“cities are likely to be overwhelmed with 

more automobility, more traffic and less transit”)  



Connected Mobility 

• An "internet of cars“: a system to share 

real-time data from vehicles, roads, 

traffic signals, etc 

– Infotainment 

– Diagnostics 

– Parking 

– Ride sharing 

– Driver behavior 

– … 

 



GENIVI 
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GENIVI 

• Case study: Nevada Department of Transportation: 

connected cars for pedestrian safety (2017) 

– Bus Stop Warnings  

– High-Risk Warning Areas – using a 

–  Speeding Warning     



Self-driving Cars 

• GM’s Chevy Bolt 

• GM Cruise 



Self-driving Cars 

State of self-driving in 2019: https://youtu.be/qf6VrDZ04EQ 
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Chipmakers: Intel, Nvidia, Qualcomm, Samsung 

Component makers: Bosch, Valeo, 

Software: Google/Waymo,  

Automakers: GM, Ford, Toyota, BMW, Daimler,  

Ride services: Uber, Lyft,  

 

Self-driving Cars 

• The Players 



Self-driving Cars 
• Las Vegas (2018) first fully 

autonomous electric shuttle 

• Drive.ai (2018) taxi service in 

Texas 

• Voyage (2018) service for gated 

community in San Jose 

• California (2018) first license for 

fully-autonomous cars (Waymo) 



Self-driving Cars 

• Uber (San Francisco) 

• Nutonomy (Boston) 

• Zoox (Bay Area) 

• Google (Bay Area) 



Self-driving Cars 
• Zoox (2014): an autonomous vehicle built  “from the 

ground up”, not as an evolution of the traditional car 



Self-driving Cars 
• Aurora (2016, former Google-Uber-Testa engineers) 

• Nuro.ai (2016, former Google engineers) 

 



Self-driving Cars 
• Autox (2016): grocery delivery in San Jose in 2018 

 



Self-driving Cars 

• Google Waymo 



Self-driving Cars 

• Waymo launch commercial service in Arizona 

“Waymo… we moved into very early 

days of commercialization. So, we do 

now have people paying for rides” (Ruth 

Porat) 



Self-driving Cars 

• Nvidia:  

– chips for autonomous driving 

– A.I. software for assisted driving 



Self-driving Cars 

• Nvidia: Audi, Volvo… 



Self-driving Cars 

• Nvidia’s competitors: AI hardware startups 



Self-driving Cars 

• AI hardware startups 



Self-driving Cars 
• DeepMap (2018): centimeter-level real-time 

localization for various road types and driving 

conditions 

 



Self-driving Cars 

• Solid-state LIDAR (Quanergy, 2012) 

– Fisker EM 2019 



Self-driving Cars 

• Yes, we know about Pony.ai… 



Self-driving Cars 

• Accidents 

Joshua Brown, the first 

person to die in a self-

driving car accident (June 

2016) 

Waymo's cars with safety 

drivers have been involved in 

dozens of accidents in 

California, 



Self-driving Cars 

• 2018: Year of the Skepticism 



Self-driving Cars 

• Investment:  

– While big automotive and 

technology companies are 

investing billions, Silicon 

Valley investors have spent 

very little money in 

autonomous vehicle 

startups 

Sergio Marchionne, CEO of Fiat 

Chrysler: “You can destroy a lot of 

value by investing… in autonomous 

driving.”  



Self-driving Cars 

Largest 2018 investment rounds: 

1. WeWork (New York): $1B 

2. Lucid Motors (Newark, CA): $1B 

3. Peloton (New York): $550M 

4. Zoox (Menlo Park, CA): $500M 

5. Letgo (New York): $500M 

6. Uber (San Francisco): $500M 

7. Samumed (San Diego, CA): $438M 

8. Slack Technologies (San Francisco): 

$427M 

9. AppLovin (Palo Alto, CA): $400M 

10.OpenDoor Labs (San Francisco): 

$400M 
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Hyper-transportation 

36 

• Elon Musk’s white paper  (2013): the hyperloop 



Hyper-transportation 
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• SpaceX (Elon Musk - Los Angeles) 

• Hyperloop Tech/One (Shervin 

Pishevar - Los Angeles, 2014) 

– Test tube in Nevada (2017) 

– cargo in 2019 

– passengers in 2021 



Hyper-transportation 
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• Hyperloop TT (Dirk Ahlborn - Los 

Angeles, 2014) 



Hyper-transportation 
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• SpaceX Hyperloop Pod Competition 



VTOL 

• VTOLs - Vertical Take Off and Landing vehicles 

• EVTOLs - Electric VTOLs 

• Mark Moore (NASA):  white paper “Personal Air 

Vehicles” (2003) and concept VTOL (2010) 



VTOL 
• EVTOLs - Electric VTOLs 

– Kitty Hawk (California): 

flying car Flyer (unveiled in 

2017)  and autonomous 

flying taxi Cora (unveiled in 

March 2018) 

– Cora = electric power + 

self-piloting software + 

vertical take-off  



VTOL 

• EVTOLs - Electric VTOLs 

– A³ (Airbus in Silicon Valley): Vahana (first tested in 

January 2018) 

January 2018 



VTOL 

• VTOLs - Vertical Take Off and Landing vehicles 

– Joby (California): air taxi ($100m in February 2018) 



Flying Car 
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• Flying cars 

– Boeing 

– Japan: Boeing, Airbus, Japan Airlines, 

NEC , ANA Holdings, Yamato Holdings, 

Toyota’s startup Cartivator,  etc 

 



Flying Car 
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• Flying cars 

– Uber 



NEV industry  

• Software (shared, connected, autonomous mobility) 

• Hyper-transportation 

• New energy 

• Wireless charging 

• Lightweight materials 

• 3D Printing 
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 Clean-tech 



Clean-tech 
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• Planet (founded by ex-NASA 

scientists in 2010) operates the 

world’s largest constellation of 

satellites in history 

• Planet has launched over 150 Earth-

imaging satellites  

• State of California + Planet Labs to 

develop a satellite that will track 

climate change-causing pollutants 

• Climate Data Partnership to serve 

as a common platform for reporting 

data from satellite systems studying 

climate variables 



Clean-tech 
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• Powerhouse (Oakland, 2013): incubator for 

cleantech startps 



Clean-tech 
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• Bloom (Sunnyvale, 2001): fuel cells that 

can produce electricity at costs that are 

competitive with grid power  



Clean-tech 
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• Genability (San Francisco, 2010): 

new-energy use optimization 

• Autogrid (Redwood City, 2011): new-

energy use optimization 

• Advanced Microgrid Solutions (San 

Francisco, 2012): software to ensuring 

electricity from generators, renewable 

energy, batteries and the grid itself will 

always perfectly match the needs of 

the buildings 



Clean-tech 
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• Aclima (San Francisco, 2010): air-quality mapping 

platform - mobile sensing platform on Street View 

cars  in collaboration with Google Earth Outreach  

(IoT of city-wide network of sensors) 



Clean-tech 
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• DBL Partners - Double Bottom Line 

Venture Capital (San Francisco, 

2016): the first venture capital fund 

specializing in “impact investment”  

to achieve significant financial 

returns to scale 



Clean-tech 
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• The garbage industry has 

traditionally been low-tech  

• How to disrupt the $60 billion 

garbage industry? 

• Rubicon Global (Kentucky, 

2008): a cloud-based “Uber for 

trash” 

• $1 billion in 2017 (most valued 

cleantech startup in the US) 

• Controversy: “a trash brokerage 

business masquerading as a 

tech company” (Fortune) 



Clean-tech 
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• Aemetis Company (Cupertino, 2006): 

renewable fuels 

• Alphabet Energy (Berkeley, 2009), 

spinoff of Lawrence Berkeley National 

Laboratory: generate power from 

waste heat 



Clean-tech 
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• Problems: BrightSource leaves California 
after building the largest solar thermal 
power plant in the world at Ivanpah 
(2014) 



Clean-tech 
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• No cleantech unicorn in the top 100 



Electric Cars 
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• Tesla 



Electric Cars 
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• Tesla 



New-Energy Vehicles 
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• National programs to ban internal combustion engine 

(ICE) vehicles in favor of electric ones: Norway by 

2025, India and China by 2030, Britain and France by 

2040, California by 2040 



New-Energy Vehicles 
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• 2017:  

– Opening of Tesla’s largest charger 

station, halfway between Los Angeles 

and San Francisco  



New-Energy Vehicles 
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• China rules! 

– 2017: China’s electric vehicle 

production is 50% of global production 

(EU 21%, USA 17%, Japan 8%, South 

Korea 3%) 

– 2017: China’s battery cell production 

for electric vehicles is 11 times that of 

the USA 

– 2017: Largest stock of electric vehicles 

in the world, with cumulative sales of 

more than 1.7 million units 



New-Energy Vehicles 
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• China 



New-Energy Vehicles 
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• US startups 

– Electric vehicle startups raised more than $2 billion 

in the U.S. over the first months of 2018 alone, a 

huge increase over the $650 million raised in 2017 



New-Energy Vehicles 
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• California startups 



New-Energy Vehicles 
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• California startups 



New-Energy Vehicles 
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• Karma Automotive (2015, ex Fisker, owned  

by Wanxiang Group) 

• Evelozcity (2017)  

• Independent Electric Vehicles (2017, Steve 

Osorio) 



New-Energy Vehicles 
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• SF Motors (2016, John Zhang) – with 

Tesla’s founder Martin Eberhard 

• Lucid Motors (2017, Peter Rawlinson) 

 



New-Energy Vehicles 
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• The problem: the range 

– Chevy Bolt EV (238 miles)  

– Tesla Model 3 (220 miles) 

– Nissan Leaf (150 miles) 

• Solutions 

– Charging stations 

– New kind of batteries 

– Wireless charging 

– Lighter materials 



New-Energy Vehicles 
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• Volta Charging (San Francisco, 2010): network 

of free charging stations 

• FreeWire (San Leandro, 2014): portable 

electric vehicle charging stations  



New-Energy Vehicles 
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• New-energy vehicles use… OLD energy! 

• The lithium-ion battery was introduced in 1991 

 



New-Energy Vehicles 
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• Stanford new energy 



New-Energy Vehicles 
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• Cryo-electron microscopy (Cryo-EM) to study 

battery materials 

– 2016: Yi Cui at Stanford uses Cryo-EM for 

research on battery material: the first time 

ever that scientists can see atomic-level 

microscopic images of lithium metal 



New-Energy Vehicles 
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• Cryo-electron microscopy (Cryo-EM)  

– 2017 Nobel prize in chemistry 
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New-Energy Vehicles 
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• Wireless Charging: Near-field WPT (wireless power 

transfer), inductive or capacitive 



New-Energy Vehicles 
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• Wireless Charging: energy.gov/eere 



New-Energy Vehicles 
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• Wireless Charging based on 

magnetic resonance technology 

– WiTriCity (Boston) 

– Qualcomm’s wireless charging 

system Halo 



New-Energy Vehicles 
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• Wireless Charging of moving electric vehicles 

– Shanhui Fan (Stanford) 
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Materials 

• Carbon fiber instead of steel? 
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Materials 

• Carbon fiber instead of steel? 



Materials 

• Ford+Novomer (Boston): make auto parts using durable 

plastics made from CO2 (inspired by plants that take in 

carbon dioxide and create complex sugars) 



NEV industry  
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3-D Printed Cars 

• Forcing a simplified design of 

cars (20-50 parts, not thousands) 

• Divergent3D’s protoytype Blade 

Supercar 

• Local Motors’ Strati (first 3-D 

printed electric car) 

• Local Motors’ OLLI, a self-driving 

electric vehicle built with 3-D 

printing technology and piloted 

by IBM Watson 



3-D Printed Cars 

• March 2017: Ford announces testing of 

large-scale 3-D printing 
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Software (addendum!) 

• The automobile as an environment for 

entertainment and socialization will create a new 

platform for the delivery of content and media 



Software 

• A typical application: the 

Personal Mobility App 

– The concept of the mobility 

network (car, subway, bus, 

train, airplane…) 

– Plan the best combination for 

your trip (car, subway, bus, 

train, airplane…) 



Software 

• Auto companies will transition from building and 

selling vehicles to “apps” such as data analysis, 

ride-sharing, fleet maintenance, … 

• Passengers will think of the automated vehicle as a 

multi-purpose environment (socializing, relaxing, 

work…) 

• Consumers will transition from owning to sharing, 

from capital investment to on-demand rent 

• Mobility as a Service 



Economics 

• Summarizing: disruption at multiple levels 



NEV industry in the USA  

• Conclusions 

– The USA lags behind China in NEVs 

– Modest investment in flying cars 

– Strong research in new energy 

– Research on lighter materials 

– Shared connected autonomous vehicles are 

made mostly of software, not steel 

– The car industry will become a software industry 

– 3D-printing may force a simplified design of cars 

– Disruption at multiple levels 



2. Smart-city Infrastructure 
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The Infrastructure 

• Today’s cities are built around the car 

• Tomorrow’s cities may  not need roads and 

parking lots 



Charter Cities 

• Build completely new cities 

– Paul Romer’s “charter cities” 

– Y Combinator’s “New Cities” 

– NYU’s Urbanization Project” 

– Sidewalk Labs (Google) 



City Planning 

• City planners increasingly focus on 

creating environments for humans 

rather than for cars 

• The “walkability” principle: A city is only 

as livable as it is walkable 

• Design for cars is optional 



City Planning 

• San Francisco 

– Connected and collision avoidance technology 

– Shared, connected, autonomous vehicles 

– Wi-Fi 

– Charging 

– Smart signals 

– Sensors and beacons 

– Fleet operations 

– First-last mile  

– Transit shuttles 

– Open spaces  

– Delivery services  

– Parking management  



City Planning 

• San Francisco 

– Shifting from Ownership to Experience 

– Open Data strategy 

– Civic Innovation Lab (City Innovate) 



3. Designing the Future 

99 



Designing the Future 

• Industry Crossover and Technological Convergence  

– Software: shared connected autonomous mobility 

– Materials: new energy and new materials 

– Infrastructure: the “hackable” smart city 

NEW 
ENERGY 

NEW 
MATERIALS 

SOFTWARE FOR 
SHARED 

MOBILITY 

SOFTWARE FOR 
AUTONOMOUS 

VEHICLES 

SOFTWARE FOR 
CONNECTED 

VEHICLES 

SMART CITY 
“Hack the City” 

PLATFORM 

SMART CITY 
“Big Data” 
PLATFORM 



Designing the Future 

The Future of Mobility = The Future Of Accessibility 

• Identify points of interests to monitor for mobility 

activity (e. g. around train stations, tourist sites, 

public parks, shopping malls, …) 

• Deploy sensors and beacons 

• Collect, organize, analyze data 

• Provide data-access dashboards to the public 

• Encourage the public to build the “apps” that utilize 

those contextualized data analytics 



Designing the Future 

Urban planners should hack: "Hack the City" 

• Provide the community with access to city data 

• Gather: urban designers, neuroscientists, social 

scientists, architects, engineers, shop owners, 

home owners, commuters, tenants, landlords, … 

• Hack: access data, explore ideas, design solutions 

• Create collaborations, interest groups, laboratories, 

startups 

• The economy of popular enthusiasm 

 

 


